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Abstract

The Paraná Delta, a vital component of the La Plata river 
basin, is facing severe environmental degradation due 
to human activities and external pressures. This thesis 
explores the adaptive capacity of the deltaic system and 
stakeholders in the ‘Los Pájaros y sus Pueblos Libres’ re-
serve (LPPL), aiming to propose a strategy for sustainable 
development of the delta as a whole. The study aims to 
investigate biophysical processes, governmental policies, 
and socio-economic and cultural characteristics related 
to the delta and to propose a strategy for enhancing and 
promoting sustainable development in the region. A 
thorough literature review has been conducted regarding 
relevant existing research and data collection has primari-
ly relied on desk research, (GIS-)data sourcing, and policy 
documents. Additionally, interviews with experts have 
been conducted and a thorough site visit has been under-
taken. The results of the research contribute to the under-
standing of the ecological value of deltas and reveal the 
critical environmental degradation and diminishing eco-
system services specifically in the LPPL area in the Paraná 
Delta. The thesis emphasizes the importance of adopting 
a multifaceted and integrated approach that addresses the 
challenges faced by the delta. It underscores the signif-
icance of developing an adaptation plan based on NBS 
and strongly considering and reviving local knowledge 
for socially and culturally acceptable solutions. Stake-
holder engagement emerges as a crucial factor in fostering 
collaborations and partnerships that promote a collective 
system of care and enable sustainable practices. The pro-
posed strategy also advocates for localized interventions 
that can serve as a driving force for positive change in the 
entire delta. Sustainable tourism is identified as a strategic 
tool for conservation and regeneration, raising awareness 
about the delta’s ecological value and diversifying the 
existing local economic model greatly dependent on in-
tensive agricultural practices and responsible for the loss 
of ecosystems. Finally, the thesis challenges the existing 
conservation framework and proposes a more flexible and 
adaptive approach that recognizes the interconnectedness 
of the delta and its surrounding areas.

Keywords: Paraná Delta, Nature Based Solutions, Adaptive Capacity, Wetlands, Integrative planning
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Figure 2. Streams and wetlands of the Parana Delta © NASA/Wikicommons
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This research aims to contribute to the belief that things 
can change, that our territory is not lost in hands of those 
private parties that own the land and make use of it as if it 
were a dead object. As a light that illuminates a different 
territorial planning, where there is place for human and 
nonhuman forms of life, where future scenarios are pos-
sible and not everything is lost. Studying, understanding 
and exposing the interdependencies and the consequenc-
es that different acts and decisions have on different scales. 
As stated by Neil Adger (2003) “Adaptation is a dynamic 
social process: The ability of societies to adapt is deter-
mined, in part, by the ability to act collectively.” 

Motivation

My motivation begins with my sensitivity towards the 
Parana Delta. It was a trip to the city of Rosario, far from 
my hometown Córdoba, where a boat took me to a forest 
between waters; the Delta. It was like a miracle, a land-
scape I had never seen before. . Many times I had heard 
about this region, and it was always related to the many 
opportunities this place has, how fundamental it is for the 
economic development of the country and how impor-
tant it is in our relation and connection with the world.
Every once in a while, I would hear about that paradise; 
never good news, always related to fires. Since four years 
ago, it is more and more frequent and each time there are 
more severe and more visible consequences. In 2022, the 
wetlands have been  burning for more than 6 months. 
Media started to talk about it again, when the ashes of 
the last fires became present in Buenos Aires, Rosario 
and many other cities that are more than 500 km from 
the points of ignition; triggering many respiratory and 
eye problems among  inhabitants, with an air pollution 
surpassing five times the limits of reference stated by the 
World Health Organization (WHO), and with countless 
consequences on the flora and fauna that inhabit the 
delta. 

The discussions are always the same; which province 
should put out the fire, what should the national gov-
ernment do, who is responsible, when are they going to 
create a wetlands law? The delta as a natural system and 
natural capital is completely ignored by the system. If we 
add to this the climate crisis that we are already facing, it 
is difficult to think of future scenarios that can face and 
adapt to these events.

Adaptation is a dynamic social process: The ability of societies to adapt is 
determined, in part, by the ability to act collectively

Adger (2003)
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Figure 3. Fires in the Parana Delta ©  Eduardo Bodiño
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Context

Macro

The importance of The Paraná Delta lies strongly in 
the sedimentation processes that support Wetlands  and 
which enhance the adaptive capacity of the Delta facing 
climate change. Wetlands in The Parana River basin 
are macro-system given their extension and complexity 
(Neiff, 1984). There are multiple landscape units and eco-
system services that fulfill functions of great importance 
for the entire region.

The last decades, the Deltaic Region has suffered radical 
changes as a consequence of anthropogenic activities, 
which have disrupted natural processes and the landscape. 
As the result of the multiple pressures upon the wetlands, 
the biodiversity and ecosystem services continue declin-
ing.

Even with the negative effects of anthropogenic action 
upon the wetlands, the region continues to exhibit a good 
conservation status and provision of many ecosystem 
services. But only one percent has effective conservation 
strategies, national parks and private management (Kan-
dus, 2016). 

La Plata river basin

The Paraná Delta is embedded in the La Plata River 
Basin, the second biggest river basin of South America. 
Spanning over 3.100.000 km2, it covers 17% of the sur-
face of South America. There are three main  hydrological 
systems within the La Plata river Basin; the Uruguay-, 
Paraguay- and Paraná river basins, with many interde-
pendencies of the river between them and a large scale 
and complexity of the system to be managed. 
 
Among the main ecological units, there is a large mosaic 
of wetlands of the rivers Paraguay-Paraná, the biggest 
wetlands corridor of South America. The Gran Chaco 
Americano, which is part of Argentina, Bolivia and Para-
guay territory, with a variety of landscape characteristics, 
and Praderas, Mata Atlántica and Cerrado. 

Also, the La Plata River basin consists of a system of 
aquifers: The Guaraní aquifer, one of the biggest aquifers 
of freshwater in the world with an extension of 1.190.000 
km2, with 20 million inhabitants; and the Yendra-To-
ba-Tarijeño aquifer.  Add more info about the hidrovia, 
infrastructure and the importance of the hydropower 
plants 

The La Plata River basin has a large economic devel-
opment, and concentrates 70% of the GDP of the 5 
countries that are part of it. There are also situated more 
than 150 hydroelectric power plants, three of which are 
binational: Itaipú Yaciretá and Salto Grande.  

The Paraná Delta is a large area of 22.587 km2, and it is 
defined as a complex model of estuarine Delta (Parker & 
Marcolini, 1992). It is formed by alluvial sediments trans-
ported and allocated by the Paraná River. As it is highly 
dynamic, there is a continuous growth with approximate-
ly 2.37 km2/ year (Codignotto & Medina, 2011). 

The Parana Delta can be defined as a complex system, 
where two open, uncertain and dynamic systems con-
verge and interact , the biophysical processes and climatic 
conditions and the metropolitan dynamics (Zagare, 
2018).

Political borders
Sub river basin borders
Aquifers
Mosaic of Wetlands
Urbanization
Hydropower plants
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Figure 4. The La Plata river basin and its borders
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The maps on the right display a series of aspects of the La 
Plata River Basin, which falls under the management of 
five different countries. Each map provides information 
on different subjects related to the basin’s geographical 
features and environmental conditions. 

The basin is experiencing significant erosion and soil 
degradation, necessitating urgent measures to control 
erosion and implement sustainable land management 
practices. Secondly, groundwater pollution poses a sig-
nificant threat to the basin’s water resources and requires 
strict pollution control measures and sustainable water 
management strategies. What is more, the amount of 
protected areas per sub-basin is low and the number of 
ecological corridors and connections between them are 
not plentiful and currently form a fragile system. Finally, 
there is a cross-border management complexity due to the 
division between different countries and their respective 
visions and notions of development. 
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Figure 5. Analysis of the the La Plata river basin
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 Deltaic Region

The economic benefit and profits are the definition of the 
wetlands for many governments, and land owners. The 
Paraná deltaic region has faced the transformation of the 
landscape for economic profit.

The metropolitan areas that have expanded upon the 
wetlands such as the city of Buenos Aires, the landscape 
and the aesthetic characteristics of the wetlands attracted 
private capitals which have developed gated communities 
since the ‘90s and are in continuous growth. This has 
radically changed the natural landscape conditions, dis-
rupting hydrologic systems by modifying the topography, 
elevating the plots to protect the new real estate projects 
from the natural floodings that characterize the different 
and seasonal precipitation and river pulses of the Deltaic 
Region. 

The strategic location of the Delta as part of a trade 
network has triggered, since the colonization times, that 
much urbanization settled in the riverine, followed by 
many industrial, port and harbor activities;configuring 
the metropolitan region between the cities of Santa Fe, 
Rosario and Buenos Aires. This has caused the loss of soil 
porosity, which increases the flood risk in these areas.

The natural and fertile condition as well as the biodiver-
sity that characterize the Wetlands, has been the reason 
for the great change of land use in the last decades for the 
expansion of the agropecuary system frontiers. From the 
local extraction and use of deltaic resources for subsist-
ence to an intense and extensive extractivism attached to 
global demands. This has been the main force of change. 
The exogenous agricultural practices, imitating dryland 
ones, by modifying hydrological systems and contributing 
to contamination, enhanced by the bad management of 
the phosphate levels of the extensive agriculture. 

Meso

Fresh water main estuarine flow
Storm waves
Longshore current
Spreading currents
Dikes
Delta
Corn crops
Soy crops
Cattle
Forest
Natural Reserve Los Pajaros y sus 
Pueblos Libres
RAMSAR sites
National Parks
Urban Areas

N

50 km25 km0
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Figure 6. The Parana Delta and its three main areas
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Landscape units 
The interaction between biophysical and socio-cultural 
dynamics form different landscapes units. According to 
the inventory of Kandus et al (2019), there are 14 land-
scape units along the Parana Delta, each one with specific 
ecosystemic functions, such as sediment stabilization and 
retention, streamflow regulation, control of erosion and 
floods. These differences rely on diverse natural condi-
tions, vegetation, and geologic patterns that characterize 
each unit. This classification is of vital importance for 
territorial management and development strategies 
(Mulvany, 2019). Sustainable development of the delta 
requires generating plans and strategies with an integral 
and ecosystemic approach that consider the importance 
of wetlands for economic, socio-cultural, and ecological 
dimensions facing climate change. 

Geomorphology
The delta is a relatively young territory that finds its limits 
at the La Plata river; the estuary. It is formed by the accu-
mulation of sediments coming from different tributaries, 
the main ones being the Bermejo River, the Uruguay 
river and the Paraná river (Zagare, 2018), and secondary 
branches such as the Gualeguay and Gualeguaychu rivers. 
The amount of sediments deposited at the delta front, 
generated the growth of 260km2 of new surface during 
the period 1900-2010, at a rate of around 2.37 km2/year 
(Zagare, 2018).
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Figure 7. Soil composition of the Parana delta

Figure 8. Geomorphology
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The site

The lower Paraná Delta is defined by many interdepend-
encies of secondary and primary river branches and the 
confluence with the estuary of La plata River. Stream-
flow variability primarily affects the Lower Delta and 
is mainly influenced by the Rio de la Plata and by the 
climatic events such as the “Sudestada”, which consists of 
persistent South-eastern winds coming from the Atlantic 
Ocean. Those drivers may accelerate trends in land use 
change, including extensive conversion to commercial 
forestry, livestock production and, less frequently, to 
agricultural uses with extended biodiversity alteration and 
loss.

Here are visible two different scenarios in the western and 
eastern side. On the one hand the western side is charac-
terized by the metropolitan area of Buenos Aires, with 
the growing conurbation expanded into the wetlands and 
agricultural and forestry activities. On the other hand the 
eastern area where there are less pressures related to ur-
banization, and where natural conditions are still present, 
sedimentation and water streams continue to exhibit the 
natural form and flow, stating that more ecological values 
and opportunities to study and expand these conditions. 

The area of study is the natural reserve “ Los Pájaros y sus 
Pueblos Libres”, located at the south of the province of 
Entre Ríos. This area covers two secondary river branches 
that contribute to the Delta. The average densification 
goes from fourty to ninety thousand inhabitants per km2 
in the bigger cities.

The Natural reserve  is a unique community-led conser-
vation initiative in the Gualeguay River floodplain. This 
initiative aims to protect and conserve the biodiversity of 
the floodplain while also promoting sustainable develop-
ment for the local communities.

The Bird Reserve is a protected area that covers about 
20,000 hectares of the floodplain, and is home to a wide 
variety of bird species, including migratory birds that use 
the area as a stopover during their annual migrations. The 

reserve is managed by a group of local residents, known as 
the “Pueblos Libres”, who have formed a cooperative to 
oversee the conservation and management of the reserve.

The Pueblos Libres are a group of rural communities 
that live on the floodplain and have traditionally relied 
on the natural resources of the area for their livelihoods. 
The communities have organized themselves to take an 
active role in the management of the reserve and to pro-
mote sustainable development in the region. They have 
implemented a number of conservation and development 
projects, such as reforestation, sustainable agriculture, 
and ecotourism, to protect the natural resources of the 
floodplain while also improving the livelihoods of the 
local communities.

Micro

Figure 9. The city of Gualeguay and Gualeguaychu in 
context
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Figure 10. The city of Gualeguay and its surroundings

Figure 11. Soil composition

River 
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Economic development system

Prehispanic era

The Paraná Delta used to be inhabited by indigenous 
groups such as the Guranies and Tampuyas. They 
relied on hunting and gathering, utilizing the abundant 
resources in the area. Settlements were established on 
elevated areas called “cerros de indios” or “cerritos” to 
protect against floods and enhance soil fertility. These 
communities cultivated crops without external irrigation 
or fertilizers, maintaining a respectful relationship with 
the environment.

Spanish invasion (16th - 19th Century)

The Spanish invasion aimed to access the Andes and 
exploit mineral wealth. Jesuits introduced fruit trees and 
imposed their agricultural practices, diminishing indige-
nous traditions. Extraction of resources and exploitation 
of fauna led to environmental alterations and the emer-
gence of permanent settlements. The invasion resulted 
in the displacement and extermination of indigenous 
groups, as Latin American countries became dependent 
on global trade (Bonomo, 2012).

Delta occupation (2nd Half of the 19th Century - 
20th Century)

After Argentina’s independence, President Sarmiento 
promoted the occupation and development of the Paraná 
Delta. European settlers disrupted indigenous communi-
ties, often resorting to violence and forced labor (Elvira & 
Natenzon, 1998). The Law of Islands in 1888 formalized 
land trade and facilitated agro-export activities, turning 
Argentina into a commodity generator for the global 
north.

The “desert campaign” forcibly displaced indigenous 
communities to distribute lands among wealthy families. 
Technological advancements and European migration 
transformed the delta. Fruit growing, horticulture, and 
forestry increased productivity but caused ecosystem 
degradation and loss of plant species. Modernization 
efforts included monoculture forestry, industrialization 
along river axes, and infrastructure projects like tunnels 
and canals.

From the 1970s, “Agriculturisation” focused on soybean 
cultivation, using direct sowing and genetically modified 
organisms for higher profitability. Soil nutrients and 
fertility were exported with soy and derived products. 
These practices intensified with the release of transgenic 
soybeans in 1996 (Pengue, 2006).
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Figure 12. Cartoon of Roca becoming president of Argentina (1879) © Museo Roca

Figure 13. Timeline of the agriculture evolution in Argentina - based on information by Instituto Geografico Nacional de Argentina
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The Western side of the delta is defined by the metropoli-
tan region that includes Buenos Aires Metropolitan area, 
Gran Rosario and Santa Fe. Here, a third of Argentina’s 
population is concentrated, as well as the main economic 
center, a strong agricultural sector, and a growing man-
ufacturing and service sector. Many cities in the region 
have experienced rapid population growth in recent years, 
driven by the development of the delta region as a center 
of industry, commerce and tourism.

Over time, these cities grew and expanded along the 
banks of the main Parana River, second branches such as 
the Riachuelo (Buenos Aires) and nearby rivers, because 
of the provision of freshwater, as well as a means of 
transportation and trade. However, the rivers also became 
a source of pollution and health problems, and cause an 
increased flood risk, due to the urban occupation on the 
floodplains. The disrupted natural floodplains show the 
loss of the absorption capacity during the periods of high 
precipitations and water flows. These developments not 

Figure 14. Matanza River, Buenos Aires Figure 15. Gated communities , San Fernando , 
Buenos Aires

only have caused damage to property, infrastructure and 
have put peoples lives at risk, but have also caused the 
total loss of many ecosystems of the floodplain.

Western Parana Delta: No space for the river dynamics
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The natural reserve “Los Pájaros y sus pueblos libres” is a 
natural area that covers about 20,000 hectares of flood-
plain along the Gualeguay river. It is home to a variety of 
fluvial forests, birds and fish species. This reserve is in the 
process of becoming recognized as a RAMSAR site.

This side of the Parana Delta, with less urban pressures, 
still conserves space for the river dynamics and good state 
of the wetlands along the Gualeguay floodplain. The 
conservation of this healthy natural area is vital for the 
livelihood of the local communities as well as its role as a 
contributor as a river branch of the Parana Delta.  

However, the main pressures present in this river are 
related to the expansion and extensive agricultural prac-
tices, such as the soy, corn and weed crops and the rising 
amount of livestock. These practices have increased after 
the economic crisis of 2001, where the market and trade 
became more global and export oriented, increasing the 
food demands and also the technology used to optimize 

Figure 16. Gualeguay urban area, Gualeguay 
River

Figure 17. Wetlands Gualeguay River

and improve the efficiency of crop yield. However, a 
lack of land use management and policies that set limits 
and regulate these activities, has led to water pollution, 
soil degradation and the decline of ecoservices in the 
wetlands.

The qualities of this conservation area are an opportu-
nity to revise the management of the RAMSAR sites, 
that tend to be constrained, and propose a more flexible 
and integrative planning and co-management that con-
siders the approach of Nature Based Solutions as well as 
to expand the adaptive capacity through conservation 
towards the Delta region. 

Eastern Parana Delta: Opportunity for expanding qualities
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integration and strategy for a wise use of wetlands and 
management that contemplates different actors and local 
strategies.
    
The space used for productive purposes, the resources 
management, the urban development and the infrastruc-
ture that The Parana Delta contains to fulfill global de-
mands, is moving away from an ecohydrological approach 
(Baigun & Kandus, 2008) and displaced any local interest, 
transforming it from a natural corridor into a purely 
economic corridor. 
  
It is possible to have a more equal and self-regulating 
interaction between ecosystem services and human 
well-being when people have a direct relation with their 
environment. 
In reality, human well-being is fully connected with the 
capacity of the environment to deliver these ecoservic-
es, and it depends on the state of the environment and 
consumption patterns in ways that reduce or increase the 
supply of these ecosystem services (Hefny et al., 2005)

The natural reserve “Los Pájaros y sus Pueblos Libres” 
exhibits high potential in terms of ecosystem services 
present in the region but specifically in the floodplains; 
the backbone of this natural reserve. However, the 
possibilities to rethink the connection between local 
people and natural capital need a reinforcement by using 
the qualities that exist in place, through a local strategic 
management that ensures an equilibrium between human 
and ecoservices. 

Starting from the floodplains, as the critical biophysical 
unit in which wetlands are present  and focusing on the 
pressures that constrain their ecological values, expanding 
its capacities and qualities to the Delta, and, finally, to the 
river basin. 

The Paraná Delta is a rich natural area with multiple com-
plex and dynamic landscape units, formed by particular 
sedimentation and accumulation processes, characterized 
by specific flora and fauna. These landscape units evolve 
and are transformed by the hydrologic dynamics and 
climatic events that defined the deltaic region. 

Historically, these deltaic conditions and qualities, such 
as the strategic location connecting South America with 
the world, as well as the performance of the natural 
environment for productive purposes, have been of great 
attraction for urban occupation; one third of the Argen-
tinian population is allocated along the Paraná Delta. The 
disconnected relation established between humans and 
their environment has triggered enormous changes in the 
natural and ecological state of the wetlands, and in the 
last decades has been accelerated by the effects of climate 
change.

Regional trends show an increase in precipitation levels 
and temperatures in the upper and middle delta, as well 
as extreme hydrological events. This, in combination with 
traditional practices of biomass burning to increase agri-
culture production, are spawning negative effects such as 
soil degradation, changes in vegetation and loss of fauna 
(Kandus et al., 2009).

The lack of a long-term vision for the region, caused 
by the complex network of relations and management, 
combined with the expansion of the extensive mono-ag-
ricultural system and urban development, is reaching a 
breaking point of no return. Wetlands have tangible and 
intangible ecosystemic values, but many of the ecosys-
tem functions and services are not recognized by society 
(Blanco, 2010). 

Although there are areas recognized and protected by 
different parties and intergovernmental treaties, such as 
the RAMSAR convention, they are fragmented, work 
without an evolutionary approach and without a real 

Problem focus

Where the link between ecosystem services and human well-being is clear and immediate, affected peo-
ple are more likely to develop regulatory institutions to ensure the continued supply of services

Hefny et al. (2005)
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The development model of South America, strongly 
linked to global demands, has shaped the relation hu-
man-nature by establishing economic values over natural 
values. This is particularly visible in the Parana Delta, 
where tensions are rising between urbanizations and 
natural functions. 

The Paraná Delta is the result of multiple natural dynam-
ics, characterized by a large economic potential as well as 
valuable ecosystem services; the wetlands. Fueled by the 
dissociation between human well-being and the lo-
cal ecosystems, the wetlands have been rapidly modified 
over the past decades, mostly due to overexploitation of 
land, spatial pressures from urbanizations and lack 
of a cross-scale integral management. The increasing 
pressures and interventions in the River Basin are affect-
ing the sedimentation natural processes, the fundamental 
basis for the existence of wetlands.

The environmental adaptive capacity of wetlands lies 
in its sedimentation processes, the conservation of its 
ecoservices and its continuous formation. Influencing 
the adaptive capacity of wetlands has direct consequences 
for the biophysical dynamics and the built environment 
in the delta. 

Considering the global problem of climate change and 
the opportunities and values the wetlands of the Paraná 
Delta possess, the current imbalance is a missed oppor-
tunity in the search towards deceleration of nature’s 
demise and a healthy human-nature equilibrium. 

Problem statement

Figure 18. The Los Pajaros y sus Pueblos Libres area
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The natural reserve Los Pájaros y sus Pueblos Libres as 
a sub-unit of study, that considers one relation between 
river contributors of the Delta. This natural area has less 
pressures coming from the metropolitan area and still 
presents high ecological values, provided by the ecoser-
vices in place, as well as potential for a future sustain-
able development. The goal is to analyze and assess the 
systemic interdependencies between productive practices 
and floodplains, reveal the potentialities, limits and capac-
ities, explore the wetlands to a minimum supportive local 
system, examine how it can be transformed and maximize 
the potentialities by adding other regions. I envision a 
plan with a broader set of actors, reactivating the local 
agents, with different functionalities and strategies which 
can be expanded towards regional actors, bringing the 
changes from a local scale to larger scales. By implement-
ing Nature Based Solutions strategies that aim to have 
an equilibrium and integration of natural and urban 
dynamics linked to soil, water,  environmental, land use 
and local management. These characteristics will set up a 
system of care, where the transformation is thoughtful 
and careful, and which forms the backbone that assures 
persistence and monitoring of overtime.

Considering the global demands and the rapid land use 
change, driven by the productive and economic devel-
opment that has and is continuously transforming the 
Deltaic Region of the Parana Delta the last decades, the 
goal of the thesis is to encompass forces by linking differ-
ent local systems and actors. Starting from the local scale, 
the natural reserve “Los Pájaros y sus Pueblos Libres”, 
which I consider to be a realistic scale of transformation, 
creating a strategic planning framework, and explore 
to what extent this different management and co-manage-
ment, with an approach that integrates vernacular knowl-
edge and strategies, can expand the integration of values 
that the natural reserve has towards the society. It is an 
exploration that conceives strategies of conservation with 
a systemic and integrative approach that proposes a 
new linkage between human well-being and ecosystems. 

Taking into consideration the actual and future climate 
change effects and the influence in the current develop-
ment of the deltaic region, it is vital to strategically plan 
and counteract the anthropic actions and the contin-
ued exhaustion of the land and natural resources. The 
exploration considers the importance of the management 
framework of the RAMSAR sites, but expands on the 
local specificities and the interrelation among different 
scales; the natural reserve LPPL, the Parana delta and La 
Plata river basin, scales that confluence in the wetlands. 
Increasing the adaptive capacity based on a local and 
sensitive perspective towards the immediate environment. 
This can be achieved by revealing the potential of the 
natural capital, as well as the environmental, socio-cultur-
al identitarian values that are in place, which understand 
life and natural cycles.

Proposition
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Figure 19. Expansion to different levels of scale
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Figure 20. Approach
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Projection

The wetlands present in the floodplains of the river 
Gualeguay, show a high level of ecosystems formed by 
the hydrologic dynamics that need to be conserved and 
preserved from the increasing pressures of the agricultural 
system. 

The conservation of the wetlands, and other landscape 
units present along this river and in the floodplains, is 
vital as a part of the hydrologic system that contributes 
to the Pararaná Delta and the Parana River Basin. What 
is more, conserving the space for the river avoids the eco-
nomic and urban risk of future floods.  

On a larger scale, the proposal is to maintain the connec-
tivity of the rivers and floodplains, conserving and en-
hancing the ecosystem of these landscapes by articulating 
a land use-, water- and soil management, and avoid the 
disruption of the natural biophysical dynamics. From the 
Natural Reserve “Los Pájaros y sus Pueblos Libres” and 
its qualities, expanding the capacities toward the Delta.

The area of study, the Gualeguay river and its floodplain, 
will be the the sub-unit of this multiscalar system, where 
I will propose different strategies along the river using 
the  approach of Nature Based Solutions, which has the 
potential to respond to hydro-climate risk in direct inter-
action with human well-being. I will do so by studying 
the capacities, limits and potential this floodplain has, and 
the possibilities to enhance and expand the adaptation of 
the ecosystems in place. 

Micro and meso scale: By recognizing the RAMSAR sites 
management framework, and taking the approach of the 
Nature Based Solutions (which takes in consideration the 
social and biophysical challenges and evolutionary resil-
ience) while considering that systems evolve in response 
to the changing conditions and adaptation capacity. 
By activating local actors, increasing the ownership 
and responsibility towards resources, the proposal is to 
reinforce and enhance the ecosystem services in place, by 
proposing a different and more flexible management of 
the protected area, that integrates soil, water and land use 
management, to counteract the agricultural externalities. 
Through the integration of the vernacular strategies of 

terraforming “Cerritos” practices that recognize the local 
biophysical system function and the alterations of the 
hydrologic system to enrich the soil, which will regulate 
and maintain services.

Macro scale: Revising the systemic interrelation with the 
bigger scale, that directly affects the deltaic dynamics. 
Expanding the strategies used in the micro and me-
so-scale, and integrating the management and co-manage-
ment between agents and regulations from the local and 
territorial scale to enhance the connections and health of 
the floodplains in relation to the deltaic region. Boosting 
activities such as ecotourism, that connect the natural 
reserve with the territorial scale, has educational goals and 
influences the local economy.

Natural infrastructure solutions for water management across scales
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Restore ecohydrological cycles

Figure 21. Ecohydrological cycles 
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Section II: Methodology

Conceptual framework
Theoretical framework
Methodological framework
Research questions
Research aims
Expected outcomes
Relevance



35Figure 22. Electricity towers in the Parana Delta 
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Methodology

Conceptual framework

First of all, it is important to understand and revise the 
agenda 2030 from the U.N. for a sustainable develop-
ment, the management of RAMSAR sites, and Nature 
Based Solutions. From there, this thesis will explore eco-
system approaches, and the reactivation, consolidation, 
expansion and finally conservation, including socio-cul-
tural and environmental values, of the case study. Then, 
start working from territorial planning towards a  strate-
gic planning framework and from the practices of care to 
a system of care for a more local urban economic develop-
ment and a local management of the natural reserve. In 
order to set up an integrative local management, and an 
evolutionary adaptation through conservation for a local 
sustainable development. These include variables such 
as soil-, water-, and land use management, participative 
planning, stakeholder synchronization, promotion of the 
awareness about the wetlands and reinforcing ecotourism 
with educational goals and immersive interaction. Finally, 
with a multiscalar management and gradient of conserva-
tion strategies in the different scales.

From the design of the management system, which sets 
specific regulations and rules, in time promotes and 
allows an evolutionary adaptation through conservation, 
based on a system of care in the different scales and that 
operates in the different subsystems in order to reach 
a sustainable development that considers nature based 
solutions as the strategies that integrate social and natural 
challenges. 
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Figure 23. Conceptual framework
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Theoretical framework

ning and designing. What is also important for my thesis 
project is that this approach focuses on collective action, 
identifying main challenges and actors to deal with.

The theoretical underpinning shows the interrelation of 
theories and concepts in the different scales and domains 
that allowed me to take a position and understand specif-
ic phenomenons essential for my thesis research.

From the global scale, Capitalocene (Haraway, 2015), 
planetary urbanization, and Geo-Politics are relevant in 
order to understand the planetary effects of the power 
relationships and how this macroscale dependency has 
shaped and transformed the deltaic region. The effects on 
biodiversity and the collapse of ecological systems, and 
how the landscape has been operationalized. 

The potential related to cross-borders agency, the con-
cepts and theories of Ecosystem based adaptation (Mu-
nang et al., 2013)  Governance of the commons , as well 
as  strategies like the Wise Use and Sustainable Develop-
ment of wetlands (Finalayson et al., 2011), as the premise 
to understand the multiscalar agencies and how to apply  
strategies, to articulate and strengthen the network of 
different actors for a robust and sustainable development.
  
The proposal of the thesis is to start from a relation 
between the Parana Delta and a river contributor, and ex-
plore the current capacity, the possibilities and limits for 
the adaptation facing climate change, Climate adaptation 
frontier (Preston et al., 2013). Evolutionary Resilience 
(Davoutdi et al., 2013), Nature Based Solutions (IUNC), 
in which local knowledge, and social learning set the 
possibilities to enhance these capacities. The Restoration 
principles applied to cultural landscapes (Moreira et al., 
2006), goes further from the Ecosystem based adaptation 
approach considering the restoration as a multidiscipli-
nary and  integrative natural and cultural challenge where 
a  local strategic management is needed to assist such a 
process.

Finally,  the theory of Urbanized Deltas as Complex 
Adaptive Systems (Dammers et al., 2014)  that cross and 
where the different scales become similar, in the sense of 
uncertainty and complexity of these open and dynamic 
systems. This approach helps to be more aware of the 
complexities and relations between subsystems. With an 
Integrative analysis that takes in consideration possible 
scenarios and the co-evolution of systems when plan-
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Figure 24. Theoretical framework
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Design and Planning

SQD1
How to improve the adaptive capacity of the Lower 
Parana Delta?

SQD2
What are the main elements for sustainable development 
in deltaic zones?

SQD3
How to preserve and expand the existing ecoservices in 
the LPD?

SQD4
Which strategies could be implemented to enhance the 
local management  for a sustainable development?

SQD5
How to engage  and articulate multiple actors for sustain-
able development in the LPD?

Research questions

How to counteract the anthropogenic disruption upon the wetlands, taking the
natural reserve Los Pájaros y sus Pueblos Libres as a biophysical unit of design
and expand the adaptive capacity of its system and stakeholders
within the delta dynamics? 

Analysis

SQA1
What is the current adaptive environmental capacity of 
the Lower Paraná Delta?

SQA2
What are the current visions and policies related to the 
development of the LPD and who are the main actors 
involved?

SQA3
What are the main elements of the economy of the LPD, 
how has it developed and what is the outlook for its 
future?

SQA4
What are the socio-cultural characteristics of the LPD 
that need to be conserved?

SQA5
How to make wise use and development of wetlands?

Main research question

Sub questions
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Figure 25. Methodology
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Research aims Research methods 

Evaluate and project the possibilities and opportunities, 
through evidence based planning, of a new nature based 
related process to enhance the local capacity in secondary 
branches of the river basin in rural areas to see to what 
extent they can contribute to the health of the delta.  

Gain understanding of the different dynamics of natural 
systems, such as hydrological systems and sedimentation 
processes, and how they are influenced by anthropogenic  
interventions, being urbanization and productive systems 
the main drivers of wetlands degradation.   

To propose a new and more local management in the ter-
ritory by considering vernacular and socio-cultural char-
acteristics that can transform and enhance the adaptive 
capacities and make a more robust planning for the LPD.

To propose scenarios for a system of care, that considers 
socio-cultural strategies for the landscape operational-
ization, by means of sustainable agricultural and local 
practices, as well as soil regeneration strategies that can 
conserve and expand the ecosystem services and regener-
ate them.

To assess the complex network of relations and the man-
agement and influence of the different actors, including 
governmental bodies.

Assessment

- Literature review about the current state of the Deltaic 
region, to identify the potentialities and limits.

- Study assessment methods used for stakeholders, eco-
system services, Human well-being and RAMSAR sites 
(Policies, normatives, strategies)

- Atlas of critical maps, that documents the current 
condition of the Parana Delta in relation to the multiple 
scales

Design, planning and projection

- Photos and visual material.

- Interviews with experts, (e.g. Veronica Zagare, PhD in 
the Parana Delta region) and local people. 

- Cartography of clearance and projection of new scenar-
ios.

- Spatial and planning design through the proposal of 
new scenarios that link the delta dynamic and a sustaina-
ble development of the lower Parana Delta 
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A proper assessment of the adaptive capacity of this area 
in the Lower Paraná Delta and a projection on a multiply 
capacity by this unit as a way to quantify the possibilities, 
the territorial scale that needs to be included, the actors 
and their strategies that could expand the (supporting) 
possibilities to keep this delta alive and through that re-
vise the potentialities posed by the PIECAS-PD plan and 
RAMSAR sites management.

Integrative strategic local planning,  with an evolutionary 
and systemic approach that links different complex and 
multiple sectorial networks of management.

Planning framework and guideline for a sustainable devel-
opment and conservation strategies for the wetlands, and 
the possibility to expand the climate adaptation capacities 
that the wetlands possess. 

Proposal of future scenarios that consider strategies for 
dynamic systems and enhance the wetlands health by the 
wise use and sustainable development of the RAMSAR 
protected areas.  

Atlas of critical maps of accumulation, that documents 
the current condition of the Parana Delta in different 
scales.

Expected outcomes
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Relevance

Scientific
This research aims to add to the existing knowledge on 
deltas and their 
characteristics, systems and potentialities by investigating 
the particular setting of the Lower Parana Delta (LPD) 
as a case study. A thorough analysis of the western part of 
the LPD will provide insight into how the ecosystems of 
this part of the delta function, how they are interconnect-
ed and how the understanding of this can be of potential 
for other parts of the delta. 

Societal
Firstly, the societal relevance of this research lies in what 
gaining a better understanding of this case study means 
for the knowledge regarding climate change and the pos-
sible interventions to alter the current projections. 

Secondly, this research aims to give a voice to the local 
people in order to gain a better understanding of the 
issues at hand and leverage this to create a more robust, 
democratic and sustainable planning that benefits local 
inhabitants rather than global economic demands. 

Ethical
Firstly, to design and drive my profession to what looks 
like an impossible and ambitious project, design with 
and for nature. Revise, debate, and work in the urban 
planning discipline as the link and alignment between 
different sectors and the implications in the preservation 
of the social and natural capital.

Secondly, the way to understand urbanism as this com-
plex system where different uncertain dynamics converge 
and the importance of a planner in the design for humans 
and nonhumans. In favor of constructing narratives of 
care and contributing to a just and more equilibrated 
relationship between human and nature.
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The scheme shows the timeline and trajectory of the 
research process. Starting from the personal motivation 
and building towards a positioning in the first phase with 
the essential and intensive courses. From the first explora-
tion and approach to the project, work in the problema-
tization and establishing the problem focus and problem 
statement, which also is accompanied by a theoretical 
framework, supporting the thesis research and under-
standing the context and phenomenon. 

The research questions and the conceptual framework 
set the trajectory of the design process. The analysis phase 
with data collection, provides a critical mapping. The 
fieldwork, with additional material collection; photos, 
videos and interviews with local people, specialists, (e.g. 
Veronica Zagare,  PhD in the Parana Delta region)  and 
NGOs. Finally, the projection, vision and spatial design 
will be presented as a final outcome when reaching the 
final phase. 

Graduation plan

Figure 26. Graduation plan
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Section III: Lines of inquiry

Matter
Soil + Water + Air

Topos
Terraforming + Occupation + Disruption

Habitat
Intrusion + erasure + Soil degradation

Geopolitics
Water + Operational Landscape + Energy  

Transitional Territories studio proposes a methodology of 
analysis to go deep and explore different aspects and rela-
tions between different systems, that explain the current 
situation, the limits and influence in the environment. 
The focus of this approach is Matter, Topos, Habitat and 
Geopolitics.

Sedimentation as the supportive system of the deltaic region



47Figure 27. The wetlands of the Parana Delta
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Matter

Composition

The sediments are the main substance of the deltas. The 
sedimentation processes are influenced by climatic and 
geological conditions and vegetation. The health of the 
delta relies on the amount and type of sediments that are 
deposited in the river mouth.

The map demonstrates the critical areas with different lev-
els of erosion (in purple). Excessive risk of erosion in the 
Bermejo and Pilcomayo part of the Medio-bajo Paraguay 
River basin generates sediments for channeled erosion. 
In these areas predominate high slopes and high levels of 
precipitation, accompanied by other factors like the land 
use for megamines and extensive deforestation. 

Sediment transportation is also affected by the hydro-
power plants allocated in the upper eastern side of the La 
Plata River Basin. Brazil and Paraguay rely on the electric-
ity produced in this river basin. 

This process of degradation is responsible for the total 
loss of the productive and ecological capacity of soils in 
the short and long term. 
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Figure 28. The La Plata river basin
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Alteration

The La Plata River Basin has suffered changes in around 
14,67% of the vegetal coverage between 2001 and 2012. 
This is one of the main factors of soil degradation. 
Deforestation, and the advance of the mono-agricultural 
system of corn, soy and wheat crops to fulfill global de-
mands, as well as overgrazing due to intensive amounts of 
cattle has transformed more than 3,7 millions of hectares 
of the delta.

The land use along the La Plata River basin marks the 
types of sediments that later are deposited in the Parana 
Delta. 

This section shows the main land uses and the type of soil 
erosion they produce according to the geological condi-
tions and different climatic forces.
 
In the whole deltaic region, crops, cattle and overgrazing 
as well as deforestation has shrunk the native forest and 
produced the erosion of the varied types of soil existent in 
place.
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Figure 29. Longitudal section of the land uses of the Parana river and the sedi-
ments
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Limits

It is estimated that the increase of  precipitation in the 
center and north of La Plata River Basin, as well as an 
increase of the temperature, simultaneously increases 
the amount of sediments and superficial erosion. These 
changes directly affect ecoservices, land uses and vegeta-
tion cover.

There is a lack of regulation and integrative management 
to regulate the land uses. What is more, monitoring is 
needed in order to be able to control the use of pesticides 
and deforestation.
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Figure 30. Projected temperature, precipitations levels and annual mean discharge in the Parana Delta
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Topos

Composition

Since 1990 the development of a new urban typology 
“gated communities”  has attracted many investors due 
to the aesthetic characteristics of the landscape and the 
proximity to the city. These communities in continuous 
development have changed the landscape and topography 
affecting the natural hydrologic system and environment. 
These private neighborhoods are enclosed by fences and 
dikes built to be protected from the seasonal variability of 
the water pulses. 

The effect of these communities have caused the displace-
ment of many species (e.g. capybara) and the removal of 
vegetal cover, increasing the runoff due to soil erosion 
and the permeability of soil, increasing the risk of floods. 
What is more, they are contributors to water pollution 
and, on a socio-economic level, gentrification.  
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Figure 31. Expansion of the urban settlements of Buenos Aires
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Alteration

We can see the transformation of the topography and dis-
ruption of the natural hydrologic system not only caused 
by the development of gated communities, but also by 
navigability and the increasing dredging of channels, by 
new infrastructure and the agricultural practices that are 
not compatible with the natural characteristics of the 
Delta. 

The Parana Delta has changed from natural open hydro-
logic systems, characterized by free flow of water to closed 
hydrological systems, having a great impact on the growth 
and distribution of plants and animal species.  
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Figure 32. Representation of the landscape transformation profile. Inspired by Hedlund (2016)
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Limits

The main changes in the Parana Delta have been caused 
since the late 19th century as a means of reclaiming land 
for agriculture, taking advantage of the soil fertility, and 
for urban settlements. 

The transformation in “the islands” has rapidly increased 
since 1970, where the land use transformation and the 
different areas  surrounded by dikes can be seen. After 
2011, with the economic crisis, a stronger focus on the 
global market  produced the expansion of agriculture and 
the overexploitation of the land upon the wetlands.
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Habitat

Composition

Wetlands are characterized by saturated soil and water-
logged condition, making them home to a diverse array 
of plants and animal species such as migratory birds, am-
phibians and fish. In 15 years, grasslands have increased 
by 35,3% in surface for grazing animals, while freshwater 
marshes decreased by 41,5% in the lower Parana Delta 
(Quintana et al., 2016)

When grasslands encroach upon wetlands, the effects can 
be wide-ranging and severe. One of the most significant 
impacts is the loss of wetland habitat for native species. 
Grassland encroachment on wetlands can also lead to 
increased sedimentation. As the grasses take over, they 
can contribute to the erosion of the wetland. This can 
lead to increased sedimentation, which can smother 
wetland plants and animals, making it difficult for them 
to survive.
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N

Figure 34. Composition map of the Lower Parana Delta
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Alteration

The replacement of native and fluvial forest has caused 
the disruption of ecological cycles, soil homogenization, 
altering the composition and biodiversity of soil. The 
implementation of pesticides and fertilizers increase the 
nutrient pollution and the excess of nitrogen and as a 
consequence the eutrophication, harmful to aquatic life 
and potentially unsafe for human consumption.

The expansion and exploitation of these plantations has 
led to the displacement not only of native plantations but 
also of animal species.
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Figure 35.  Native forest

Figure 36. Willow plantation
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Limits

The limits of the habitat is given by the expansion of the 
agricultural and urban expansion and the shrinkage of the 
local ecosystems services. 

The fluvial forest has a key role in sedimentation dynam-
ics and the root system maintains  and stabilizes soil, 
and prevents erosion. What is more, they are part of the 
ecoservices of regulation and maintenance such as water 
retention, water regulation and carbon sequestration 
capacity. 

The Parana Delta is particularly sensitive to ENSO events 
due to its location, which has a great impact on drought 
and flood events, drastically affecting the agricultural 
practices and the ecosystems and communities that rely 
on the deltas’ resources.

The projected scenarios related to the climate oscillation, 
rise of temperature as well as the more frequent weather 
events are likely to have a negative impact on Delta’s eco-
system and human habitat. 
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Figure 37. Seasonal cycles
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Geopolitics

Composition

The La Plata river basin covers part of Argentina, Brazil, 
Paraguay and Uruguay, and it is home to over 60 million 
people. There is an overlap of interests due to its impor-
tance as a source for freshwater and energy and its role as a 
logistic network for transportation of goods for the whole 
region. 

Historically, the La Plata river was an important means of 
transportation for the region. The river was used to trans-
port goods and people, and it played a significant role in 
the development of the region’s economy. 

The sedimentation of the river, which has caused the 
river to become shallower and more difficult to navigate, 
has been one of the drivers that create a cross border 
plan for “Hidrovia”, a large-scale waterway development 
project that improves the navigability and transportation 
across the region. The project has been ongoing since 
the 80s and has faced significant challenges, including 
disagreements over funding, management among the 
participating countries and environmental dilemmas.  
The dredging of the main channels will increase the water 
flow, which can lead to erosion of the riverbanks and 
the sediments transportation downstream and affect the 
formation and stability of deltaic systems. 

The nexus of water-energy, there are many hydropower 
plants along La Plata River basin, where primarily Brazil 
and Paraguay rely on the energy produced in Itaipu and 
Yasireta plants. However, these have had consequences 
on the freshwater flows and the breeding and migration 
patterns of fish and other aquatic species.

Soybeans are a major export crop for the region, with 
Argentina and Brazil being among the top soybean-pro-
ducing countries in the world.

Overall, all these pressures have shaped the occupation of 
the river basin, as well as the over exploitation of resourc-
es, causing the detriment of ecological cycles and ecosys-
tems. 
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Figure 38. The La Plata river basin
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Alteration

The development  of the agro system has impulsed the 
expansion of the urban occupation along the Delta. With 
the expansion of agriculture, many rural settlements 
were transformed into towns and cities, driven by the 
population looking for job opportunities in the booming 
agricultural sector particularly during the 50s and 60s. 
This has put great pressure upon the wetlands and deltaic 
natural dynamics.  

The metropolitan region in the western side of the Delta 
is mainly characterized by the productive, port and indus-
trial activity. The market has been mainly focused on the 
global scale, ignoring completely the local demands, and 
instead contributing to water and air pollution and soil 
degradation by superficial and chemical pollution.
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Figure 39. Main factors of disruption of the La Plata river basin
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Limits

There are multiple scopes and interests along the La 
Plata river basin as well as world views and management 
approaches towards the use and development of the 
region’s resources. These differences have led to conflict 
and tension among countries, and a region that is  facing 
a wide range of geopolitical challenges. 

The local communities, in parallel to this global view, 
are the less heard voices and are mostly not integrated 
in decision making. However, they play a key role in the 
implementation of sustainable development as they have 
significant knowledge of the socio-cultural and ecological 
characteristics of the area, which is valuable for the man-
agement, monitoring and conservation of resources. 

The accumulative effects of the disruptive activities be-
fore mentioned become especially visible in the complex 
area of the lower Parana Delta.

Figure 40. © Eduardo Bodiño
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Figure 41. Visual representation of the accumulation of pressures in the Lower Parana Delta

Lower Parana Delta
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Section IV: Approach

Systemic context
Ecosystem-based adaptation using NBS approaches
Design proposal
Landscape values
Design framework
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Systemic context

The Parana Delta is comprised of an extensive network 
of rivers that originate from higher grounds and converge 
into the Rio de la Plata estuary near Buenos Aires. To 
be able to grasp the complexity of the Parana Delta and 
intervene effectively, it is essential to view it as an inte-
grated system composed of interconnected ecosystems 
that provide a variety of services. Any intervention or 
disturbance in one area can have direct consequences for 
the surrounding regions. Negative impacts such as soil 
pollution and droughts in higher areas can potentially 
impact the lower lying grounds. Conversely, ecosystem 
based interventions and conservation efforts in higher 
levels can have positive cascading effects by ensuring the 
provision of vital resources such as water, oxygen and 
sediments downstream.

A notable region within the delta is Los Pajaros y sus 
Pueblos Libres (LPPL), which is a protected reserve and 
is in the process of being recognized as a RAMSAR site. 
Because this region is facing relatively fewer pressures 
compared to other areas, LPPL continues to provide 
significant ecosystem services to its surroundings and, 
downstream, towards the delta. 

The Gualeguay river basin, one of the primary contribu-
tors to the Parana Delta, forms part of the LPPL area and 
plays a vital role in influencing the health of the reserve as 
well as the overall well-being of the delta. The quality of 
water flowing from the Gualeguay river downwards is a 
crucial component herein. 

Recognizing the systemic context of the Parana Delta em-
phasizes the need for a holistic and interscalar approach to 
its management and conservation that encompasses the 
systemic functionalities of the ecosystems in place. 

Natural Reserve LPPL
Wetlands 
Gualeguay River Basin
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Figure 43. Systemic context
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The final step in the EBA process involves evaluation, 
which incorporates risk assessment. Risk assessment 
serves as a valuable tool for identifying potential hazards 
and vulnerabilities, and for prioritizing actions aimed at 
mitigating risk. Monitoring and evaluating the effective-
ness of EBA measures and adapting them as necessary is 
essential to ensure their continued success.

Ecosystem-based adaptation using NBS approaches

Linking private and public in the search for a collective system of care

Figure 44 illustrates the central approach adopted for the 
strategy of change. Ecosystem-Based Adaptation (EBA) 
assumes an important role in combination with three pri-
mary pillars: Ecosystem and biodiversity services, human 
well-being, and climate change adaptation. EBA entails a 
nature-based framework aimed at adapting to the impacts 
of climate change while strengthening the resilience of 
ecosystems and communities.

The first pillar, ecosystem and biodiversity services, 
underscores the significance of conserving and rehabil-
itating ecosystems. The second pillar, human well-be-
ing, acknowledges the importance of addressing social 
and economic considerations in pursuit of sustainable 
development. The third pillar, climate change adaptation, 
recognizes the imperative of implementing measures that 
reduce vulnerability and enhance resilience to climate 
change impacts.

The planning process involves formulating an adaptation 
plan leveraging Nature-Based Solutions (NBS) (Figure 
45) that draw upon local knowledge and are inspired and 
supported by nature. These solutions address societal 
challenges in a cost-effective and adaptable manner. Local 
knowledge assumes a critical role in identifying suitable 
NBS that are socially and culturally acceptable, as well as 
in ensuring effective implementation and maintenance. 
Furthermore, NBS will be deployed to enhance, activate, 
and expand ecosystem services.

The implementation of EBA encompasses diverse 
strategies, including awareness raising, capacity build-
ing, ecotourism, and co-management. Awareness raising 
entails educating communities about the significance of 
EBA and facilitating their participation in the implemen-
tation process. Capacity building involves fostering the 
necessary skills and knowledge required for the effective 
implementation and maintenance of NBS. Ecotourism 
can offer economic incentives for the conservation and 
restoration of ecosystems, while co-management entails 
engaging stakeholders in decision-making processes.

“Worldwide evidence of escalating human impacts 
on ecosystems raises  questions about their capacity to 

continue to provide the services necessary for an 
acceptable level of human well-being”

McMichael et al. (2005) 
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Figure 44. Approach

Figure 45. Nature based solutions - based on figure by IUCN 
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Figure 46 demonstrates the main backbone of the pro-
posed strategy; a new system of care based on common 
values. 

The triangle represents the different types of ecosystem 
services as described by McMichael et al. (2005). These 
have been grouped into three main categories: Provision-
ary services (P); Regulating and supporting services (R); 
Cultural, spiritual and recreational services (C). Each of 
these ecosystem services are a vital part of the ecosystem 
as a whole and are strongly interdependent. In order to 
be able to work towards a sustainable future and reach a 
new system of care, a balance is required between these 
three main categories. Currently, this system is not in 
equilibrium and is suffering from a number of pressures 
and influences. 

The proposed strategy envisions an evolutionary ap-
proach that follows the lines of four consecutive steps:
Recognition; Regeneration; Conservation; Expansion. 

Recognition focuses on acknowledging the importance of 
the area as a valuable ecosystem and recognizing strategic 
interventions will need to be done in order to effectuate 
change.

Regeneration works towards regenerating the area by im-
plementing strategic interventions that restore the natural 
balance and establish a system of care based on common 
values. 

Conservation builds upon the interventions implemented 
during regeneration and solidifies them into an institu-
tionalised system of care. 

Expansion is the phase in which the institutionalised sys-
tem of care can be expanded and replicated in new areas, 
starting again from the recognition phase.  

The following chapters will further expand on this strate-
gy and suggest strategic interventions for moving towards 
a balanced system of care. 

Balancing ecosystem services
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P = Provisioning services
R = Regulating and supporting services
C = Cultural, spiritual and recreational services

Based on McMichael et al. (2005) 

Figure 46. Strategy: Balancing ecosystem services
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Strategy B places significant emphasis on strengthening 
existing eco-tourism narratives and promoting sustain-
able eco-tourism as a catalyst for economic growth. The 
strategy acknowledges the intricate interplay between 
ecosystem services and endeavors to raise awareness and 
foster a sustainable economy. Key elements of this strate-
gy involve the development of eco-tourism infrastructure 
and services, such as nature trails, bird-watching plat-
forms, and eco-lodges. By offering visitors the opportuni-
ty to experience the delta’s natural system, these initiatives 
simultaneously encourage the conservation of natural 
resources. Equally important is the active involvement of 
local communities in eco-tourism endeavours, particu-
larly through community-based tourism. This will yield 
economic benefits while safeguarding cultural heritage. In 
essence, eco-tourism serves as a means to diversify the eco-
nomic model of the region and accelerate the adoption of 
sustainable practices.

The combination of these strategies works towards a 
future of the delta based on shared values and sustainable 
principles. Effective stakeholder management is crucial 
for successful implementation. Subsequent sections will 
delve into the details of each strategy’s implementation 
and the proposed stakeholder management approach.

Design proposal 

Conserving biodiversity over the coming decades may require the use of new types of Protected Areas 
that have dynamic borders rather then permanence and the integration of Protected Areas into broader 

landscape management for conservation goals.

Albers (2022)

To address the challenges the Parana Delta is facing and 
to reinforce its values in a sustainable manner, two main 
strategies are proposed for an evolutionary transforma-
tion of the Parana Delta:

Strategy A presents a comprehensive approach to ad-
dress the challenges in agriculture and ecosystem manage-
ment within the Parana Delta. The goal of this strategy is 
to transition from conventional agricultural practices to 
an agro-ecological system that ensures long-term sustain-
ability. This includes the adoption of agroforestry, crop 
rotation, integrated pest management and the reduction 
of the dependence on synthetic products. This will not 
only enhance soil fertility, but also contributes to biodi-
versity conservation and ecosystem health, which in turn 
will create a resilient agricultural system. Moreover, the 
strategy emphasises the preservation and restoration of 
natural ecosystems such as wetlands, forests, and grass-
lands. Enhancing cultural and regulatory ecosystem ser-
vices strengthens the region’s resilience to environmental 
changes, including climate change. Furthermore, pro-
moting agroforestry and sustainable land use establishes 
linkages between agriculture and natural ecosystems. 
Finally, the creation of greenways and wildlife corridors 
improves habitat connectivity, enhances genetic diversity, 
and leads towards a healthier ecosystem.

Strategy
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Figure 47. Strategy A

Figure 48. Strategy B

Figure 49. Area of intervention

Transforming the agriculture system into 
an agro-ecology system & strengthening 
and connecting existing natural ecosystems - 
Reinforcing Provisionary, Regulatory, and 
Cultural ecosystem services and strengthen-
ing the relation between them

Strengthening and promoting the eco-tour-
ism narrative, utilizing it as an instigator 
for awareness and sustainable development 
and further strengthening the relation 
between the different ecosystem services.
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Figure 50. Strategy of expansion
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excessive nutrients. Furthermore, they safeguard the water 
quality of rivers and streams and play an essential role in 
regulating the hydrological cycle, which is a critical factor 
in maintaining ecosystem robustness and preventing the 
proliferation of invasive species.

The impacts of climate change significantly influence 
wetlands and the surrounding communities. Escalating 
temperatures, alterations in precipitation patterns, and 
the heightened frequency of extreme weather events 
all impact the well-being and resilience of wetlands. In 
response, a comprehensive approach is indispensable to 
adapt to these changes and minimise their repercussions 
upon both the natural environment and the human com-
munities dependent upon it.

Landscape values

The wetlands in the Parana Delta exemplify an ecosys-
tem that confers a multitude of advantages to both the 
natural realm and the human communities present. 
These wetlands assume a critical role in upholding social 
security and stability through their function as a natural 
buffer against natural disasters, their capacity to mitigate 
the consequences of climate change, and their preserva-
tion of essential biological systems that surpass designated 
thresholds. A comprehensive and holistic approach is im-
perative to adapt to extreme events and the consequences 
of climate change, with the wetlands serving as an integral 
component of this approach.

The wetlands in the Parana Delta possess notable bio-
physical attributes, functioning as a natural mechanism 
for water purification and playing a crucial role in regu-
lating the hydrological cycle, as well as mitigating floods 
and droughts. These wetlands provide a diverse habitat, 
accommodating a wide array of species, including rare 
and endangered ones. Additionally, they contribute to re-
ducing greenhouse gas emissions through effective carbon 
and methane sequestration. From a social standpoint, the 
wetlands in the Parana Delta are intricately intertwined 
with the local communities’ culture and livelihoods. 
There exists a profound connection between the wetlands 
and the river, and the inhabitants of the region possess an 
abundance of tacit knowledge concerning the dynamics 
of the river and effective means of working harmoniously 
with it.

Furthermore, the relationship between wetlands and 
social security bears considerable significance. Wetlands 
play a critical role in mitigating the impacts of natural 
disasters, such as floods and storms. They act as a natural 
sponge, absorbing excess water and decelerating its flow 
during flood events. Consequently, the risk of catastroph-
ic flooding is reduced, leading to the prevention of loss 
of life and damage to urban settlements. Wetlands also 
contribute to the preservation of riverbank stability and 
provide protection against soil erosion.

What is more, these wetlands form an important habitat 
for a diverse range of flora and fauna, including numer-
ous native species. Wetlands also function as a natural 
filtration system that effectively capture pollutants and 

Wetlands
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Figure 51.  © Eduardo Bodiño
Figure 52. © Eduardo Bodiño
Figure 53. © Eduardo Bodiño
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Vernacular knowledge 

The Guaraní cosmology, rooted in keen observations 
of the natural environment and cosmic phenomena, 
underpinned their worldview. In the Guaraní language, 
‘Ñande Reko’ encompasses a multifaceted understanding 
encompassing ontological, systemic and cultural aspects. 
Fundamental to their perception of a fulfilling existence 
is the concept of “the land without evil,” which signifies a 
fertile land overflowing with nutrients that facilitate fruit 
production and human labour. Land and territory, in 
the Guaraní perspective, transcend notions of possession, 
instead representing a communal spatiotemporal entity 
known as “la Pacha,” wherein a harmonious, enduring 
equilibrium between humankind and nature is nurtured.

Drawing from their cosmological framework, the Guar-
aní people embraced agricultural practices that upheld 
soil fertility through crop rotation. Recognizing the soil 
as a sacred entity, necessitating periodic respite and vege-
tative rejuvenation prior to subsequent cultivation, they 
safeguarded its long-term productivity.

Notably, the Guaraní community maintained an inti-
mate and respectful rapport with animals, deeming them 
conscious beings with whom they shared the intercon-
nected world. The Guaraní exercised hunting and fishing 
practices guided by natural cycles. They conscientiously 
avoided overexploitation of species and refrained from 
capturing young individuals.

The Guaraní possessed an intricate understanding of 
river dynamics and exploited their close connection with 
waterways for transportation, cultural exchanges, and 
commercial activities. Capitalizing on the river’s flux, 
they utilised its resources to irrigate crops, constructing 
terraces along its banks to optimize water utilization 
while concurrently preserving soil fertility. Additionally, 
the construction of “cerritos” structures adjacent to the 
river enabled the Guaraní with diverse advantages and 
purposes, including flood protection for their dwellings 
and livestock, facilitation of agricultural practices, provi-
sion of observation points, and establishment of ceremo-
nial spaces. Furthermore, the river served as a domain for 
leisure, relaxation, and recreation (Bonomo, 2012).
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Figure 62. Source: https://elnuevoparaguayo.home.blog/2021/05/12/breve-resumen-de-la-historia-de-nemby/



88

The image presented on the right is a representation of 
the heterogeneous landscape units and the rich array of 
flora and fauna species inhabiting the region of the Lower 
Parana Delta. Each landscape unit possesses distinctive 
physiognomic characteristics and fulfills unique ecologi-
cal functions, including beach crest wetlands, which serve 
as buffers, and front delta wetlands, which regulate salt 
levels.

Preserving the integrity of these diverse landscape units is 
of crucial importance in safeguarding the overall well-be-
ing and biodiversity of the region. Environmental degra-
dation and other impending threats can exert substantial 
repercussions on the delicate ecosystem, affecting the 
survival of numerous plant and animal species.

Landscape units & biodiversity values in their interrelations
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Figure 63. Flora and fauna
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The maps on the right showcase the Lower Parana Delta’s 
agricultural, livestock, and soy cultivation capacities, 
elucidating the varied land utilization and production 
dynamics within the region.

The agricultural map highlights the assortment of crops 
cultivated in the area, such as corn, wheat, and soybeans. 
Known for its fertility and arable soils, the Lower Parana 
Delta is a prime location for agricultural production. 

The livestock map portrays the spatial distribution of 
cattle and other livestock species across the region. Live-
stock production represents a vital economic activity in 
the area, providing a source of livelihood for numerous 
farmers and ranchers, and is a significant commodity for 
export.

Another significant export commodity is soy. The soy 
map demarcates the areas dedicated to soybean produc-
tion within the region. Soy assumes a vital role in the 
Lower Parana Delta’s agricultural landscape, with numer-
ous farmers relying on its cultivation as a primary source 
of income.

Collectively, these maps represent the region’s multifac-
eted and thriving agricultural sector. The Lower Parana 
Delta’s fertile soils and favourable climate provide ideal 
conditions for crops and livestock production that sets 
the region apart from other areas in Argentina.
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Figure 64. Based on information retrieved from Bolsa de Cereales de 
Entre Rios



91

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Ligneous vegetation
Cattle Farming
Soy Crops 
Winter Soy Crops
Corn crops
Floodplain
Urban settlements

Surubi
Dorado
Pejerrey

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Ligneous vegetation Floodplain

Urban settlements

Surubí

Dorado 

Pejerrey

Cattle Farming

Soy Crops

Winter Soy Crops

Corn crops

Figure 65. Agriculture

0 20 km N



92

The Parana Delta is facing a multitude of pressures that 
threaten the fragile equilibrium of its ecosystems and the 
well-being of its inhabitants.

Sand extraction entails the extraction of sand and related 
materials from riverbeds and coastlines for utilisation in 
construction, road development, and other industries. 
This practice is prevalent within the Parana Delta and has 
caused for considerable shoreline erosion, along with the 
destruction of habitats for aquatic species.

Intensive cattle farming represents another significant 
pressure on the delta. The region has traditionally served 
as a nucleus for livestock production, yet the escalating 
demand for meat has triggered a rapid expansion of cattle 
farming. Consequently, overgrazing of pastures, soil deg-
radation, and water contamination from the discharge of 
animal waste and fertilizers have transpired.

Furthermore, intensive agriculture manifests as a note-
worthy stressor upon the Parana Delta. The fertile soils 
and favorable climate render the region highly conducive 
to crop cultivation. However, the excessive application 
of pesticides, herbicides, and fertilizers has caused for soil 
deterioration and water pollution. What is more, runoff 
from agricultural fields can foster the proliferation of 
harmful algal blooms and other aquatic diseases.

Lastly, forestation, or the cultivation of non-native trees 
for commercial means, has impacted the delta as well. The 
clearance of indigenous forests to make way for planta-
tion crops can instigate soil erosion and biodiversity loss.

The failure of the private sector to appreciate the intrin-
sic worth of biophysical values in place, coupled with an 
emphasis on the exploitation of provisional ecosystem ser-
vices, has led to distortions within the natural ecosystem ( 
Figure 66). The alignment between the public and private 
sectors is inadequate, and has caused for an imbalance in 
the functionality of ecosystem services.

Pressures

Figure 66. Private and public 
sector focus on different ecosystem services



93

Figure 67. © Eduardo Bodiño
Figure 68. © Eduardo Bodiño
Figure 69. © Eduardo Bodiño
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ertheless, the region harbours a rich historical heritage 
and substantial growth potential, positioning it as a key 
driver in the region’s development. Boasting a distinctive 
cultural legacy, including indigenous communities and 
the gaucho culture, the region is ideal for visitors seeking 
authentic and culturally immersive experiences, thereby 
distinguishing itself as a unique selling proposition for 
eco-tourism in Argentina.

Moreover, the region’s convenient proximity to Buenos 
Aires facilitates easy accessibility for visitors, and its 
adjacency to prominent tourist destinations such as the 
Tigre Delta and the Atlantic coast allows it to integrate 
seamlessly into a more extensive tourism circuit within 
the region. By undertaking appropriate infrastructure 
development and implementing effective promotional 
strategies, eco-tourism has the potential to emerge as a 
substantial source of revenue, thus stimulating the eco-
nomic progress of local communities and playing a vital 
role in supporting conservation initiatives.

Eco-tourism as an activator of the system of care

Eco-tourism in the Lower Parana Delta presents a val-
uable opportunity for visitors to engage with the area’s 
nature while simultaneously fostering awareness about 
the significance of ecosystems and conservation endeav-
ors. The Lower Parana Delta, situated in the province 
of Buenos Aires and Entre Rios, presents an alluring 
landscape characterized by an intricate combination of 
waterways, islands, and wetlands. This region of abun-
dant biodiversity sustains a remarkable variety of flora 
and fauna, encompassing capybaras, caimans, otters, and 
a diverse avifauna.

Within this geographical context, eco-tourism assumes 
a vital role in the potential for achieving a heightened 
synergy between the private and public sectors. Private 
enterprises can offer an extensive array of eco-tourism 
endeavors, encompassing activities such as kayaking, 
birdwatching, and expert-guided nature excursions. In 
parallel, the public sector can offer valuable contributions 
to this collaborative endeavor by expediting the establish-
ment of necessary infrastructure, launching promotional 
campaigns, and instituting regulatory frameworks. Such 
collaborative initiatives facilitate a more balanced and 
sustainable development trajectory, where the economic 
benefits derived from tourism harmonize with conserva-
tion undertakings and the preservation of local customs 
and traditions.

Moreover, eco-tourism assumes a critical role in insti-
gating sustainable development within the area. By 
promoting ecologically responsible practices, encom-
passing proper waste management and the utilisation of 
renewable energy sources, tourism enterprises can serve 
as exemplars for other industries operating in the region, 
thereby contributing to a more sustainable future for the 
Lower Parana Delta and its communities.

Presently, eco-tourism in the Lower Parana Delta lags 
behind other tourism destinations in Argentina. Nev-

Figure 70. Ecotourism as an activator
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Figure 71. © Eduardo Bodiño
Figure 72. © Eduardo Bodiño
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Design Framework

Interrelations between the different scales

Figure 75 demonstrates the different levels of scale and 
the relation between them.

The area of intervention is depicted by the transect at the 
top of the image. It encompasses the city of Gualeguay 
and its direct surroundings along the Gualeguay river to 
the North and South of the city.  The transect is part of 
the tributary ‘Gualeguay Corridor’. 

The Gualeguay Corridor is the river bassin of the Guale-
guay river and stretches from the hills in the north until 
it reaches the Parana Delta in the South. As depicted in 
the image, the Gualeguay river is formed by a variety of 
contributary branches on both sides. 

The area ‘Los Pajaros y sus Pueblos Libres’ is a proteced 
area recognized as such by the RAMSAR. It covers a large 
part of the Lower Parana Delta, but also reaches North 
through the Gualeguay river, the Gualeguaychu river and 
the Uruguay river. 

The highest level of scale (bottom) in this sequence is the 
Lower Parana Delta, the South-Eastern part of the Parana 
Delta. This is the part of the Parana Delta where all river 
branches confluence and exit in the La Plata Estuary.

Figure 76 shows the area of Los Pajaros y sus Pueblos Li-
bres and highlights the various pressures that the reserve 
faces, including those from agriculture. The map also 
shows the areas that have been affected by fires in the past 
and displays the dikes that have been constructed to man-
age water flows in the area. Finally, the map highlights the 
different routes that exist within and around the reserve, 
that serve as connectors but also form implications for 
wildlife movement and human access.

Figure 75. Interrelations between different levels of scale
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The landscape section encompassing the Zarate-Guale-
guay area exhibits notable diversity, characterized by a 
multitude of features and land uses. The area near Zarate 
is characterized by urbanized zones and is a hub for the 
logistics and port industry, with the port of Zarate being 
a central player within this system. Wetlands are also 
prominent in the area, playing a vital role in providing 
essential habitats for a diverse array of plant and animal 
species. Agriculture, as a prominent land use, witnesses 
extensive large-scale farming activities throughout the 
region. However, the intensified farming practices give 
rise to a significant challenge in the form of chemical 
erosion. Furthermore, the extraction of water from the 
Parana River for irrigation purposes carries the potential 
to impact downstream water quality and quantity. The 
landscape exhibits dynamic characteristics, evident in the 
varying levels of water quality observed along the course 
of the Parana River within the region. Despite the prevail-
ing challenges, the diverse landscapes comprising forested 
areas and grasslands deliver crucial ecological functions of 
significance.

Systemic interrelations
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Figure 77. Systemic interrelations
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Area of intervention

The area of intervention (Figure 78) includes the city of 
Gualeguay and its surrounding areas, as well as the Guale-
guay River and its floodplains. This region is notable for 
its mix of human and natural environments, with various 
levels of  living in contact with the area’s natural systems 
and cultural landscapes. In particular, the area still radi-
ates the legacy and practices of the Guaranies, an indige-
nous people who inhabited the region in the past.

Figure 79 demonstrates the RAMSAR area in red and 
the different landscape units the area consists of: Campo 
Alto, Campo Bajo and the Delta area. 

Figure 80 shows the critical areas within the area of 
intervention. These include: sand extraction areas; waste 
treatment area; deforestation along the floodplain; high 
levels of erosion and dikes.

- 

Figure 78. Vegetation coverage
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Figure 79. Land uses Figure 80. Critical areas
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Towards a system of care as a common value
Towards an interrelated and multi-dimensional system of care
Territorial vision
New order of the systems

Section V: Proposal
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Towards a system of care as a common value

Landscape units and levels of sensitivity

Figure 82. Systems in place

Based on the analysis of distinct landscape units, 
their systemic interdependencies, and the relevant 
systems in place, the proposed approach entails an 
exploration of the diverse potentialities and practices 
of care within the various landscape units found 
in the transect. This exploration involves an exam-
ination of productive practices, augmented by the 
incorporation of ecotourism activities. Figure 83 
depicts the levels of sensitivity within the transect, 
which encompasses several key zones, including the 
floodplain, encircled by areas of remediation, agri-
cultural practices, riparian agriculture, and further 
hinterlands, fostering agricultural practice diversifi-
cation. Additionally, the campo bajo region is more 
closely associated with the practice of regenerating 
natural cycles within grasslands, while also account-
ing for urban expansion.

In consideration of these findings, several possibil-
ities have been identified to diversify and enhance 
productive and sustainable practices specific to each 
landscape unit, while simultaneously accounting for 
the required levels of sensitivity essential for their 
conservation. Moreover, the implementation of dis-
tinct ecotourism activities tailored to each subunit is 
proposed to complement these efforts.
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Figure 83. New system of care
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2. Regulating and supporting services
Flood regulation; Water retention and purification; 
Recharging of the aquifers; Provision of sediments and 
nutrient cycling.

3. Cultural, spiritual and recreational services
Aesthetic and recreational values; The spiritual and cul-
tural significance; Deep connection between the  popu-
lation and the river, creating an identitarian  ownership 
sense and sparking genuine practices of care.

State of conservation

There is a need for more comprehensive conservation and 
management strategies that take into account the diverse 
ecosystemic values and the needs of local communities.

Overall, the state of conservation of the Gualeguay river 
basin floodplain is likely to vary depending on the specific 
location and the level of human impacts. It is important 
to continue monitoring the condition of this ecosystem 
and implementing sustainable management practices to 
ensure its long-term health and resilience.

Main Pressures

The floodplain faces susceptibility to environmental 
deterioration, specifically stemming from anthropogenic 
actions including deforestation, intensified agricultural 
practices, and urbanisation. These activities can lead to 
adverse consequences such as soil erosion, water con-
tamination, and biodiversity loss. Consequently, this has 
effects on the ecological, economic, and cultural fabric 
of the floodplain. Therefore, it becomes important to 
adopt and enforce sustainable management strategies that 
protect the enduring vitality and resilience of this vital 
ecosystem.

Floodplain riparian zone: “Ñemity”

The floodplain of the Gualeguay River is an important 
ecological and agricultural area that supports a wide varie-
ty of plant and animal life and has an extension of around 
500 km.

It exhibits a diverse combination of interconnected chan-
nels, wetlands, lagoons, and islands, which undergo per-
petual modifications due to the river’s seasonal hydrolog-
ical fluctuations. In the wet season, the river transcends 
its usual boundaries, flooding adjacent low-lying regions 
and engenderaing a transitory wetland ecosystem. This 
inundation event plays a vital role in replenishing subter-
ranean water reservoirs while providing crucial sanctuar-
ies for aquatic organisms, fish, avifauna, and other species 
habiting this environment

The dominant botanical composition within the flood-
plain encompasses riparian forests, comprising trees and 
shrubs that exhibit strong adaptability to the moist, 
nutrient-rich soil. These forested enclaves serve as vital 
habitats for avian creatures, mammals, and insects, con-
currently functioning as protective buffers that safeguard 
riverbanks against erosive forces. Complementing these 
riparian woodlands, the floodplain also sustains grassland 
expanses and agricultural fields, which derive sustenance 
from river irrigation and furnish indispensable food and 
fiber resources to local communities.

Moreover, the Gualeguay river basin floodplain bears 
significant cultural and historical relevance, as evidenced 
by enduring human habitation stretching back millennia. 
The strategy embraces the Guaraní concept of ‘Ñemi-
nity’; referring to the connection between regions and 
the connection between the river and people. It implies a 
sense of harmony and respect for the environment, and 
reflects the idea that all elements of nature are connected 
and interdependent.

Ecosystemic values

1. Provisioning services
Timber; Vegetation for medicinal uses; A variety of fish 
species that appear in different seasons and connected 
with the river’s fluctuation flows; Freshwater.
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Figure 84. Floodplain riparian zone
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Potentialities 

The proposed approach for this area entails embracing 
the natural variability of river flow and establishing a har-
monious relationship with it, rather than mitigating it.

Critical measures involve rehabilitating degraded and 
eroded areas resulting from intensive agricultural prac-
tices by implementing reforestation strategies utilizing 
native species. The restoration efforts aim to enhance hab-
itat conditions for displaced species. Preserving regulatory 
services, including water flow regulation, flood control, 
and prevention of coastal erosion, is of high importance. 
Concurrently, it is imperative to promote ecotourism 
activities that foster connections between individuals and 
the river system, providing immersive experiences that 
vary in accordance with the river’s fluctuating dynamics.

During the dry season, when the floodplain emerges 
as the river recedes, it offers an environment useful for 
cultural activities, such as traditional fishing techniques, 
exploration of medicinal plants, and a deeper under-
standing of the ecosystems and their cultural significance. 
Guided hiking tours along the river banks afford par-
ticipants a close-up encounter with diverse ecosystems, 
facilitating observation of the emerging flora and fauna 
as water levels decline. Visitors gain insights into the adap-
tive mechanisms of plants and animals in response to the 
changing conditions and recognize the vital role of this 
landscape unit within the broader ecological system.

In contrast, the wet season grants opportunities for canoe 
tours within the floodplain. This excursion permits 
exploration of the area while witnessing the evolving 
water levels. As the river overflows, an extensive network 
of navigable water channels arises. This season showcases 
distinctive flora and fauna, including an array of water 
birds, aquatic plants, and numerous fish species.
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Figure 90. Low water level - potentialities

Figure 91. High water level - potentialities
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of agricultural practices has impeded soil recovery, leading 
to its exhaustion. The once extensive grassland areas have 
dwindled, leaving behind fragmented patches, thereby 
creating a highly altered environment with substantial 
biodiversity loss.

Main Pressures

Agricultural expansion, intensive usage of agrochemicals, 
monoculture farming, and tillage practices exert signif-
icant pressure on Campo Alto, leading to ongoing soil 
degradation, erosion, and fertility decline. Water man-
agement practices, such as drainage and irrigation, alter 
hydrological cycles, impacting aquatic ecosystems and 
wetland habitats, ultimately affecting biodiversity and 
the provision of ecosystem services. Fragmentation of the 
landscape further impacts the situation by causing habitat 
loss and isolation, in effect compromising the viability of 
species and ecosystems. Furthermore, climate change is 
anticipated to exert profound effects on precipitation pat-
terns, temperature, and extreme weather events, thereby 
posing additional challenges to the region.

Agriculture Activities - Campo Alto: “Ka’aguy rupi”

Campo Alto, referred to as a non-flooded region within 
the humid pampa, possesses a temperate and humid 
climate. Its soil composition, abundant in nutrients, 
renders it highly suitable for agricultural activities, leading 
to the predominant use of the land for this purpose. The 
natural vegetation in this area consists of edaphic species, 
primarily grasslands comprising a diverse assemblage of 
herbaceous plants varying in height. These grasslands play 
a pivotal role in maintaining soil structure, preventing 
erosion, and minimizing nutrient loss, thereby contribut-
ing significantly to regional biodiversity and soil health.

The landscape of Campo Alto is primarily characterized 
by extensive agricultural practices and intense economic 
activity focused on crop production. Soybean, wheat, 
maize, and sunflower are among the main crops cultivat-
ed in this region.

Ecosystemic values

1. Provisioning services
The productive capacity of this ecosystem is of para-
mount importance for human sustenance, as Campo 
Alto stands as one of Argentina’s key regions for grain 
and food production.

2. Regulating and supporting services
Grassland areas in Campo Alto provide valuable ecosys-
tem services by effectively preventing soil erosion and 
aiding in flood regulation.

3. Cultural, spiritual and recreational services
Despite rapid changes in agricultural practices over recent 
decades, there remain traditional approaches to cultiva-
tion and land stewardship that reflect a rich cultural her-
itage and identity. Food producers are actively embracing 
the concept of agroecology to empower communities and 
promote food sovereignty.

State of conservation

Multiple factors have contributed to the transformation 
of Campo Alto, including changes in land use, soil degra-
dation, and desertification resulting from excessive utilisa-
tion of pesticides and fertilizers. Furthermore, the rhythm 
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Figure 92. Campo alto
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mitigating the severity of droughts.

For regions further away from floodplains, the imple-
mentation of crop rotation practices by farmers is key to 
maintaining soil health, fertility, and productivity. This 
approach helps prevent the accumulation of soil-borne 
diseases and pests while enhancing overall agricultural 
output. Additionally, rainfed production, which involves 
selectively planting crop varieties based on seasonal and 
cyclic patterns like ENSO (El Niño-Southern Oscilla-
tion), periodically affects this region.

Gualeguay currently offers diverse eco-tourism activities 
that include farm tours, culinary experiences, visits to 
farmers’ markets, and educational training. Expanding 
and promoting these activities provides opportunities to 
diversify extensive agriculture and raise awareness among 
visitors. These endeavors serve as platforms for learning 
about sustainable agricultural practices, local ecosystems, 
and the wide-ranging impacts of food production on the 
environment and society.

Potentialities 

According to the Food and Agriculture Organization of 
the United Nations (FAO), agroecology focuses on the 
meticulous design of diversified systems that strategically 
combine annual and perennial crops, livestock, aquatic 
animals, trees, soils, water, and other components within 
agricultural landscapes. This approach aims to optimize 
synergies and address the challenges posed by an evolving 
climate. It presents an opportunity to diversify existing 
agricultural practices, which currently exhibit both ex-
tensive and intensive characteristics, and transform them 
into nourishing and sustainable systems that promote the 
well-being of both humans and ecosystems.

A fundamental principle of agroecology involves reeval-
uating the intended beneficiaries and the methods of 
production, fostering a more harmonious relationship 
with the soil and the environment. It represents a practice 
rooted in care, with a comprehensive focus on collective 
and ecosystem health. Furthermore, it promotes reduced 
taxonomies and shorter supply chains, thereby fostering 
closer connections between producers and consumers. 
In Argentina, many agroecology initiatives have emerged 
through networks of individuals who actively share infor-
mation, products, and seeds.

Beyond its ecological benefits, Agroecology holds signifi-
cant potential as an economic catalyst. It is imperative to 
improve policies and secure funding that encourages new 
producers to transition towards agro-ecological produc-
tion.

In areas neighboring floodplains, strategic utilization 
of water inflow during wet seasons allows for natural 
irrigation through the construction of canals, ditches, 
and ponds. These structures effectively retain water 
during rainy periods, enabling slow seepage into the soil 
and preventing excessive water withdrawal. Agroforestry, 
specifically, plays a crucial role in preserving floodplains 
by mitigating the impacts of flooding and erosion. The 
presence of trees and vegetation stabilizes soil, reduces 
runoff, and slows down water movement during floods, 
thus minimizing the risk of erosion and downstream 
flooding. Furthermore, the intricate root systems of trees 
and plants facilitate the absorption and storage of excess 
water in the soil, maintaining optimal moisture levels and 
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Figure 93. Low water level - potentialities

Figure 94. High water level - potentialities
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ecosystems, it faces considerable threats from agricultural 
expansion and other intensive practices.

Main pressures

The expansion of agriculture and livestock production 
poses a significant pressure, particularly due to the 
alteration of natural vegetation and water resources. The 
construction of dikes for livestock protection and urban 
development has disrupted natural water and sediment 
cycles. Extraction of natural resources, such as sand 
mining, excessive hunting and fishing, and high levels 
of chemical pollution, further compound the pressures. 
Additionally, river graveling for navigation purposes 
alters the hydrological regime of the river, leading to bank 
erosion and disturbances in associated wetlands and water 
bodies.

Cattle farming - Campo Bajo: ‘Ka’aguy ndive’

The term “Ka’aguy ndive” refers to a sustainable practice 
of raising domestic animals, encompassing rotational 
grazing, organic fertilization, and the diversification of 
food crops, while emphasizing respect for animal life 
cycles.

Campo Bajo, situated on the floodplain of the Gualeguay 
River, exhibits distinct vegetation adaptations to periodic 
flooding. During flood events, the prevailing vegetation 
consists of water-tolerant grassland, herbaceous species, 
and shrubs. In elevated areas, grasslands, quebracho trees, 
and carob trees dominate the landscape.

Agricultural activities in this region capitalize on the nat-
ural grasslands, which exhibit high productivity during 
the spring and summer seasons, providing year-round 
fodder for livestock.

Ecosystemic values

1. Provisioning services
The area offers valuable provisioning services such as 
animal feed from natural grasslands with high protein 
content, as well as wood, forestry products, and fresh 
water resources.

2. Regulating and supporting services
Campo Bajo plays a critical role in absorbing and storing 
significant amounts of carbon dioxide (CO2), thereby 
contributing to climate regulation. It also safeguards 
soil integrity, controls erosion, regulates the hydrological 
cycle, and provides vital habitats for biodiversity and 
wildlife.

3. Cultural, spiritual and recreational services
The region’s natural beauty and rich biodiversity make it 
an attractive destination for birdwatching, rural tourism, 
and various outdoor activities. Additionally, Campo Bajo 
hosts archaeological sites like Cerritos Guaranies, adding 
cultural significance to the area.

State of conservation

While Campo Bajo still preserves many of its existing 
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Figure 95. Campo bajo
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Potentialities 

The proposal entails upholding the heritage of sustaina-
ble livestock practices from the Guaraní culture, advocat-
ing for meticulous care methods like livestock rotation to 
enable natural grass regeneration. Moreover, the intro-
duction of Cerritos, which are soil mounds designed to 
retain moisture, contributes to enhanced soil fertility and 
productivity. Furthermore, cerritos play a significant role 
in sheltering and safeguarding livestock.

The region’s beauty, coupled with its diverse natural char-
acteristics, serves as a compelling attraction for avian and 
aquatic species, rendering it a promising site for engag-
ing in activities such as birdwatching, sport fishing, and 
hiking. Cultural and archaeological sites hold immense 
value for ecotourism, providing insights into the indige-
nous communities’ way of life and facilitating an under-
standing of water regime dynamics. Direct contact with 
wetlands allows for the appreciation of their aesthetic 
and ecological worth, shedding light on the ramifications 
of intensive meat production, which is identitarian to 
Argentina’s economic model.

Year 0: Degraded cropland is acquired
Years 1-3: Hay is fed to cattle grouped in moderate densities, compost is applied, grass is seeded
Years 3+: Animal stock densities are increased (25 to 50Mg/ha daily) and holistic planned grazing (HPG) is implemented
Advanced regeneration: Represents a regenerative landscape (no seedings, added hay or compost since year 3) including rotations of diverse animal species 
with improved soil health and water cycling.

Figure 96. Based on Rowntree et al. (2020)
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Figure 97. Low water level - potentialities

Figure 98. High water level - potentialities
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State of conservation

Between 2002 and 2006, flood defenses were constructed 
in Gualeguay as a public intervention. However, areas 
below 8.75 m elevation, even within the defended zone, 
remain susceptible to water risks during extreme flood 
events. Lower-income populations, unable to afford ur-
ban land, tend to settle in these areas, increasing vulnera-
bility. Furthermore, inadequate maintenance of drainage 
infrastructure exacerbates water drainage issues during 
rainy seasons.

Main pressures

The primary pressures in Gualeguay are associated with 
water pollution resulting from agricultural and industrial 
practices, as well as insufficient management of waste-
water in urban areas. Climate change, including extreme 
events like droughts and floods, directly impacts the local 
economy. Unplanned urbanization intensifies pressures 
on biodiversity, ecosystems, and infrastructure, affecting 
the quality of life for local residents. Additionally, the city 
faces a lack of employment opportunities, with an unem-
ployment rate of 16% among the working-age population 
(Plan estratégico y diagnóstico de Gualeguay, 2008).

Gualeguay City

The city of Gualeguay was established in 1783 under 
the leadership of Pedro Antonio Cevallos, with the aim 
of consolidating Spanish control over the territory for 
resource exploitation. The name “Gualeguay,” derived 
from the Guaraní language, translates to “place of brave 
waters,” referring to the Gualeguay River that traverses 
the city and experiences significant river flows during 
flood seasons.

During its initial year, Gualeguay served as a prominent 
commercial and trading hub for the region, ranking as the 
second port city. However, the rapid growth of strate-
gically positioned cities like Buenos Aires and Rosario 
eventually surpassed Gualeguay’s progress. Subsequently, 
the city transitioned into a significant center for livestock 
production, particularly cattle and sheep, becoming one 
of Argentina’s primary meat producers.

Gualeguay is home to a population of approximately 
40,000 inhabitants, maintaining relative stability over the 
past 15 years.

The city’s notable feature is its connection to the Guale-
guay River, which serves as a primary attraction. The sur-
rounding areas encompass fertile and productive plains, 
forests, grasslands, as well as diverse flora and fauna.

Ecosystemic Value

1. Provisioning services
Livestock production; Cereal and oilseed cultivation; For-
estry; Water resources; Variety of fish species (river basin). 

2. Regulating and supporting services
Climate regulation; Flood regulation; Biodiversity conser-
vation.

3. Cultural, spiritual and recreational services
The landscape and diverse cultural activities, including 
folklore festivals and summer carnivals, serve as the city’s 
main attractions. Additionally, Gualeguay hosts numer-
ous fishing competitions in the city and Puerto Ruiz.
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Figure 99. Gualeguay City
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Potentialities 

Currently, the city of Gualeguay is exhibiting a south-
ward growth trend, accompanied by the development of 
new tourist complexes aimed at accommodating a larger 
number of visitors throughout the year. The demand 
during summer often exceeds the available capacity, 
resulting in tourists having to seek accommodation in 
nearby towns.

These emerging tourist resorts have a direct interface with 
the river, offering the potential for expansion and occupa-
tion through infrastructure and typologies that consider 
the river’s variability. Palafitic constructions, for instance, 
can be employed to effectively adapt to the river’s dynam-
ics. Furthermore, the proximity to the river fosters a deep-
er connection with the natural environment, enabling 
hosts to share stories and myths associated with the river 
and provide locally sourced culinary experiences. The me-
andering stretch of the river recounts the intricate dance 
of nature, featuring various bird species across different 
seasons, turtles, and grazing cows seeking water. In this 
unhurried realm, time flows at a gentler pace, and tourists 
become more attuned to the captivating allure of nature.

Additionally, the city is experiencing a growth trend to-
wards the western side, repurposing former fruit orchards 
that have fallen into disuse over the years. These areas 
present a potential opportunity for habitation and the 
establishment of family-scale urban orchards.

Furthermore, the city boasts significant potential for im-
plementing diverse strategies to enhance floodplain man-
agement. These strategies encompass the renaturation of 
banks and riverbeds to preserve the ecological functions 
of the floodplain, ensuring the unimpeded flow of water 
and providing habitats for aquatic species. Moreover, the 
construction of natural inland wetlands can bolster water 
retention capabilities and contribute to improved water 
management practices.

1800        1960       1980       2000      2010      Puerto Ruiz        
Railway 1863 2nd locomotive of Argentina        First bridge 1898
Road infrastructure 1960         Division Campo Alto | campo bajo

0-10      10-20       20-30       30-40       40+          RAMSAR boundary
Division Campo Alto | campo bajo          Road infrastructure

Figure 100. Development over time of the city of Gualeguay

Figure 101. Agriculture intensity and infrastructure
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Figure 102. Low water level - potentialities

Figure 103. High water level - potentialities
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Gray infrastructure

The proliferation of dam construction in the lower 
Parana delta region has been spurred by the rapid ex-
pansion of productive activities. As early as the 1960s, 
natural climatic conditions (“Sudestadas”) in the area 
were regarded as impediments to productive development 
(INTA, 1963).

Livestock farming in the region capitalises on the natural 
hydrological cycles for animal feed, while forestry produc-
tion focuses on flood-tolerant species like Populus spp 
and Salix spp, complemented by the implementation of 
ditches and canals for efficient drainage and prompt elim-
ination of excess water. The growth of fruit and vegetable 
cultivation, involving less flood-tolerant species, necessi-
tated the construction of barriers to regulate and impede 
water flow during southeastern events (Digital assessment 
of embankments and flooded areas in the Paraná River 
Delta Region, 2010).

The expansion of urban areas onto wetlands, primarily in 
the provinces of Buenos Aires and Santa Fe, has yielded 
significant consequences such as alterations in natural 
hydrological patterns, displacement of indigenous species, 
deforestation, and disruption of natural sedimentation 
processes.

These protection strategies, largely ineffective in their 
implementation, have substantially altered the natural 
hydrological regimes characteristic of wetlands and their 
associated ecosystem functions. Moreover, in the conflu-
ence area of the Gualeguay River and the Parana delta, 
the presence of large dams has exacerbated the severity 
of flooding events, impeding water drainage and causing 
detrimental consequences for the city of Gualeguay dur-
ing extreme flooding events.

Figure 104. Digital survey of embankments and endicated areas in the Paraná 
River Delta Region. (Kandus & Minoti, 2010)

Figure 105. Dikes development in the Lower Parana Delta

Figure 106. Dike extensions in the Parana Delta (amount and longitude)

Red:  Forest areas
Yellow:  Vegetation areas (open)
Pink:  Grasslands
Dark green: Reed bed
Green: Embankments
White:  Dikes
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Potentialities 

Primarily, there exists an urgent imperative to enhance 
awareness and education, providing comprehensive 
guidelines for the implementation and comprehension 
of alternative flood management approaches that do not 
rely exclusively on dike construction. Furthermore, it is 
crucial to underscore the environmental ramifications 
associated with dike structures and their implications for 
the urban environment. Additionally, fostering collabo-
ration and engaging stakeholders in a meaningful manner 
can facilitate informed discussions on flood management, 
engender a sense of ownership, encourage participation in 
decision-making processes, and cultivate a shared under-
standing and commitment to sustainable water manage-
ment practices.

Within the scope of this unit of study, the proposal 
focuses on the development of floodgates. Rather than 
completely sealing off flood-prone areas, floodgates can 
be strategically placed at specific locations. This approach 
enables the regulation of water flow by opening the gates 
during flood events or heavy rainfall to alleviate pressure, 
and subsequently closing them when necessary to main-
tain water levels within manageable limits. This approach 
allows for the preservation of certain flood protection 
measures while facilitating the natural flow of water.



125

Figure 108. Low water level - potentialities

Figure 109. High water level - potentialities
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Figure 110. Reactivated areas in different parts of the river basin
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Figure 111 illustrates the vision on fostering eco-tourism 
in the Lower Parana Delta. Its primary objective is to pro-
mote sustainable development in the region while con-
currently safeguarding its distinctive cultural and natural 
heritage. Eco-tourism not only yields economic benefits 
but also holds immense educational and awareness-raising 
potential. By encouraging visitors to personally experi-
ence the delta’s captivating natural allure, eco-tourism can 
effectively instill a sense of appreciation for the imperative 
of conserving the wetlands and the diverse ecosystems 
they nurture.

In addition to showcasing the delta’s pristine natural 
landscapes, the eco-tourism vision prominently highlights 
the region’s rich cultural heritage, encompassing archaeo-
logical sites and the enduring legacy of the Guaranies. By 
promoting cultural routes and facilitating activities that 
offer insight into the historical symbiosis between hu-
mans and the delta over the centuries, visitors can acquire 
a profound understanding of the region’s multifaceted 
tapestry.

The vision also underscores the significance of promoting 
sustainable food production practices within the region. 
Drawing inspiration from the traditional knowledge and 
practices of the Guaranies, eco-tourism can serve as a 
catalyst for promoting more harmonious and sustainable 
approaches to food production. By highlighting how sus-
tainable agriculture can bolster the ecological integrity of 
the delta, the vision seeks to stimulate interest and aware-
ness among individuals, elucidating the dual impacts that 
productive systems can exert, both positive and negative.

The fundamental objective of the eco-tourism vision is to 
nurture a genuine sense of value for the conservation of 
the delta’s innate natural and cultural heritage, guaran-
teeing its preservation for future generations. By actively 
involving visitors in immersive encounters that enable 
them to forge tangible connections with the region’s 
natural beauty and rich biodiversity, eco-tourism aims to 
foster a collective dedication to the principles of conserva-
tion and sustainable development. Through the imple-
mentation of initiatives that support local communities 
and promote responsible practices, eco-tourism becomes 
a pivotal catalyst for economic growth while concurrently 

Towards an interrelated and multi-dimensional system of care 

Eco-tourism for sustainable development of the Lower Parana Delta 

nurturing social and environmental sustainability within 
the region.

In summary, the eco-tourism vision for the Lower Parana 
Delta embodies a comprehensive approach to sustainable 
development, diligently balancing economic, social, and 
environmental considerations. By advocating for respon-
sible and sustainable tourism practices, the vision aims to 
ensure the long-term vitality and well-being of the delta 
ecosystem while cultivating a profound appreciation for 
its unique cultural and natural heritage.
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Figure 111. Vision for the strategic use of ecotourism in the Lower Parana Delta
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The eco-tourism vision encompasses multiple dimen-
sions, each focusing on distinct qualities and values 
associated with the area:

One aspect involves leveraging fishing, a traditional activ-
ity in the region, as an educational tool to raise awareness 
among tourists about sustainable resource utilization. 
Measures would be implemented to ensure that fishing 
practices are adapted to minimize ecosystem damage. 
Furthermore, the eco-tourism plan incorporates visits to 
archaeological sites to offer insights into the cultural and 
historical legacy of the area, particularly the heritage of 
the Guaranies.

Bird watching presents another avenue for exploring the 
exceptional natural abundance of the region. The Lower 
Parana Delta is home to numerous (endangered) bird spe-
cies, many of which can be readily observed in different 
locations throughout the area. Through engaging in bird 
watching, visitors can have a firsthand encounter with the 
beauty and diverse biodiversity of the ecosystem, thereby 
fostering a deeper comprehension of the significance of 
its preservation.

The eco-tourism vision also advocates for agroecology, an 
agricultural approach that strives to integrate natural pro-
cesses into food production methods. This practice aligns 
with the traditional methods employed by the Guaranies, 
who lived in close connection with nature and developed 
agricultural techniques that upheld environmental integ-
rity. By familiarizing themselves with these techniques, 
tourists can witness the feasibility of sustainable food 
production and its positive impact on the environment.

Additionally, the eco-tourism plan encompasses the 
exploration of diverse natural wetland areas. Tourists can 
immerse themselves in unique landscapes, acquire knowl-
edge about the area’s biodiversity, and appreciate the 
significance of conserving these ecosystems. Moreover, 
visitors can gain insights into riparian zones and their role 
in supporting productivity within the ecosystem.

Figure 112. Ecotourism in different layers
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This comprehensive vision enables individuals to engage 
with the natural environment and comprehend the criti-
cality of its preservation. The multifaceted aspects of the 
vision provide tourists with the opportunity to acquire a 
comprehensive understanding of the ecosystem and the 
implications of human actions on its ecological integrity.

What is more, eco-tourism activities exhibit seasonality. 
For example, during winter months, there is a heightened 
occurrence of bird watching as migratory species con-
gregate in the area. Fishing also enjoys popularity during 
this period as different fish species migrate to the region. 
Spring and summer offer opportunities to relish the blos-
soming flora and warmer climate while exploring archae-
ological sites and participating in agroecology activities. 
During the fall, bird watching continues, accompanied 
by the transformation of wetland foliage. Additionally, 
riparian zone exploration and productive routing activi-
ties are available throughout the year, enabling visitors to 
embrace the distinct ecosystems within the Lower Parana 
Delta.

Figure 113. Ecotourism in seasons
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Territorial Vision

Figure 114. Seasonal characteristics of crop types, ecotourism and water levels

The proposal embraces a territorial vision that acknowl-
edges the interconnectedness and functional relationship 
between various cycles, including the hydrologic cycle, 
eco-touristic activities, and agricultural cycles. This 
holistic perspective recognizes the importance of under-
standing and respecting the natural cycles within the 
delta ecosystem. By acknowledging and studying these 
interrelationships, it seeks to develop a system of care that 
effectively addresses externalities and leverages the delta’s 
inherent potentialities. 
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Figure 115. Strategies throughout the area
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Phase 1: Recognition and implementation

The first phase of the strategic development plan focuses 
on the consolidation of the Los Pajaros y sus Pueblos 
Libres as a RAMSAR site, which will promote this area 
as an important site for ecosystem conservation. What is 
more, phase 1 recognises the critical zones and aims to en-
hance the floodplain with riparian zones, which will not 
only improve the ecosystem’s resilience but also provide 
an attractive landscape for visitors.

Furthermore, phase 1 prioritises the awareness of land 
productivity over time with good practices. This involves 
incorporating sustainable agriculture practices and 
promoting responsible land management to ensure the 
long-term health of the ecosystem. It also aims to rein-
state Guaraní knowledge and practices of care, which will 
not only promote cultural heritage but also contribute to 
the sustainable management of the land.

Moreover, phase 1 aims to expand and integrate the unit 
into the sustainable tourism routing, thus promoting re-
sponsible tourism practices and contributing to the larger 
ecotourism network. By incorporating the landscape of 
care unit into the larger system during phase 1, a com-
prehensive approach will be created that addresses both 
ecological and social concerns. Overall, the first phase of 
the strategic development plan aims to establish a strong 
and robust  foundation for sustainable development that 
can expand to incorporate a larger area and ultimately 
serve as a model for other regions.

Agroecology
Water network
Dikes interventions
Agroecoogy farms
Floodplain
New natural Reserves 
Agroecology  
Reparian Agriculture
Sustainbale cattle farming 
Cattle farming + cerritos
Gualeguay city

Finally, stakeholder engagement is crucial to the approach. 
Phase 1 aims to start creating linkages between local stake-
holders, setting up the base for a system of care that can 
compete and ultimately integrate the powerful block mainly 
led by the private sector. 
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Figure 116. Phase 1
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strategically integrated into a resilient network, ensuring 
long-term viability and impact.

In order to strengthen the agricultural-city link in Guale-
guay, channels for the sale of locally produced goods are 
established. Agro-ecological production becomes inte-
grated into the city’s food system, providing residents 
with access to fresh and sustainable agricultural products 
while supporting local farmers and promoting sustainable 
practices.

During this phase, the stakeholder system of care is fur-
ther developed. Connections between local stakeholders 
are solidified, and new connections with higher levels of 
scale, such as municipalities and NGOs, are established. 
Furthermore, there is a decline in the dominance of the 
private sector’s power in decision-making processes.

In phase 2 of the strategic development plan, the objec-
tive is to broaden the scope of the initiatives. This phase 
entails providing additional incentives for the areas sur-
rounding the floodplains to become part of the sustaina-
ble development platform. By encouraging these areas to 
transition towards more sustainable practices, a compre-
hensive and holistic approach to ecosystem conservation 
can be ensured.

An essential element of this phase involves the restoration 
of critical areas along the floodplain through reforestation 
efforts. These efforts aim to reinforce and rejuvenate the 
margins, enabling the protection and regeneration of 
these regions. Monitoring the progress of this evolution 
is a crucial component of this process. It serves to con-
tribute to biodiversity restoration, enhance the natural 
habitat, and bolster the overall resilience of the ecosystem. 
Additionally, the revival of natural grasslands impacted 
by fires will reinstate their vital role in soil structure and 
sedimentation processes.

What is more, measures are undertaken to develop 
immersive eco-tourism activities that align with sustain-
ability principles within the region. Visitors are provided 
with the opportunity to establish a profound connec-
tion with nature, acquire comprehensive knowledge 
regarding the intricate dynamics of the local ecosystems, 
and play an active role in conservation initiatives. These 
immersive experiences not only provide encounters but 
also generate economic advantages for the local commu-
nities and establish heightened community engagement. 
Furthermore, the consolidation of ecotourism activities is 

Phase 2: Activation and regeneration
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Figure 117. Phase 2
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Phase 3: Consolidation and conservation

Phase 3 aims at further consolidating the strategic 
interventions in motion. Reforestation and ecological 
remediation efforts are further prioritised, resulting in the 
successful restoration of a large number of areas. This res-
toration strengthens the growing biodiversity, improves 
soil quality, and continuously promotes sustainable 
agriculture.

What is more, the scope of eco-tourism activities is ex-
panded, incorporating new private reserves into its routes. 
Visitors can now explore and appreciate the nature of 
these protected areas, including immersive bird watching 
experiences. These initiatives not only raise environmen-
tal awareness but further enhance the diversity of the 
economic model of the area for local communities.

Another crucial aspect of this phase is soil remediation. 
The expanding implementation of agro-ecology practices 
and remediation techniques, cause for the restoration 
of soil quality and promote sustainable agriculture. By 
embracing organic farming methods, crop rotation, and 
natural fertilisers, the soil is rejuvenated and its fertility 
and resilience enhanced. In this phase, remediated areas 
are firmly consolidated and expanded. 

Stakeholder management is also further evolving during 
this phase. The key focus for this stage is to forge and 
establish the connection between private and public 
sector into a common system of care. Additionally, con-
nections with international organisations and funds are 
established, aimed at benefiting from their expertise and 
financial support. Agroecology

Water network
Dikes interventions
Agroecoogy farms
Floodplain
New natural Reserves 
Agroecology  
Reparian Agriculture
Sustainbale cattle farming 
Cattle farming + cerritos
Gualeguay city
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Figure 118. Phase 3
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Phase 4 marks the growth phase of the evolution towards 
a sustainable and interconnected Parana Delta. Building 
upon the achievements of the previous phases, this phase 
focuses on the expansion of the common system of care 
beyond the city of Gualeguay, encompassing other areas 
within the delta.

Central to this phase is an adaptive replication of the 
successful model established in Gualeguay. By leveraging 
the experiences and lessons learned in Gualeguay, this 
phase aims to create a large-scale common system of care 
that encompasses the entire Parana Delta. This expansion 
involves the integration of other communities, landown-
ers, and stakeholders into the framework of the common 
system of care, while recognizing the specific characteris-
tics and levels of sensitivity of each tributary to the delta.
To achieve this, recognizing the importance of collabora-
tive efforts and knowledge exchange is crucial. By sharing 
best practices, establishing partnerships, and fostering 
dialogue, a network is created of stakeholders commit-
ted to the preservation and enhancement of the delta’s 
ecosystem services. This collective approach allows for 
the harnessing of the collective wisdom, resources, and 
experiences of diverse actors involved in the sustainable 
development of the region.

Expanding the common system of care throughout the 
Parana Delta promotes ecological connectivity, resilience, 
and long-term sustainability. By integrating various areas 
and communities into this framework, a unified vision 
and collective responsibility for the care and conservation 
of the delta’s natural resources is established. The expan-

Phase 4: Expansion

sion also allows for a more comprehensive and coordinat-
ed approach to tackling common challenges and harness-
ing opportunities across the delta.

As the development of the area moves forward in phase 
4, the strategy remains dedicated to engaging with local 
communities, fostering partnerships with governmental 
and non-governmental organisations (both public and 
private), and leveraging international support and fund-
ing.
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Figure 119. Phase 4
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New order of the systems

Figure 120 illustrates the approach to enhance conser-
vation and connectivity in the Paraná Delta, addressing 
several key aspects. The figure firstly highlights the crea-
tion of new access points in mature native forest areas for 
activities such as bird watching, recreation and education 
(1). Secondly, the regeneration of sand extraction areas 
through wetlands restoration, reforestation, agroforestry 
practices and the establishment of a new meeting point 
to facilitate knowledge sharing, alongside the imple-
mentation of seed banks to support the transition from 
monoculture to agroecology (2). Finally, the creation of 
green corridors along rural paths will connect the natural 
reserves within the municipality of Gualeguay (Mingueri, 
Boqueron, and Bolson), thereby promoting biodiversity 
and fostering ecological connectivity within the delta (3). 

Non floding area
Floodplain
Infrastructure

Forest

Cropland

Wetlands

Herbaceus vegetation

Shrubland

Urban area

Cattle farming
Soy crops 
Corn crops

Industrial 
Orchards
Urban area



143

0 1 km
N

Figure 120. New order of the systems
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New space for common values

Remediation and refunctionalization of a point of sand extraction
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Figure 121. New order of the systems
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New systemic relations
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Figure 122. Systemic relations
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Figure 123. Systemic relations

Figure 123 showcases the implementation of agroforestry 
techniques to regenerate areas of the floodplains. This 
intervention involves the plantation of diverse native spe-
cies, which not only helps restore the natural cycles but 
also increases evaporation, promoting a more balanced 
hydrological system. Additionally, reinforcing the soil 
along the riverbank reduces erosion, filters water, and 
enhances nutrient uptake. The inclusion of tourism activ-
ities provides an opportunity for visitors to appreciate the 
restored landscape while promoting sustainable economic 
development in the region.

Practices of care - Agroforestry adjacent to the floodplain
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Figure 124 focuses on the restoration of eroded areas or 
those affected by fires in the delta. Here, replanting native 
species helps to facilitate the regeneration of ecosystem 
services. By reestablishing a network of roots, this inter-
vention enhances water absorption, stabilizes riverbanks, 
and improves soil moisture. Moreover, the reintroduc-
tion of native vegetation contributes to increased CO2 
sequestration and promotes a restored ecological balance 
of the system. 

Figure 124. Systemic relations

Practices of care - Remediation of eroded areas in the floodplain
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Figure 131. Systemic relations

Figure 131 highlights the importance of adaptive man-
agement of gray infrastructure in the delta, specifically 
through the strategic opening of dikes in areas where 
water flux is high. This intervention aims to prevent the 
flooding of Gualeguay city while regenerating natural cy-
cles by allowing water to flow freely. The increased water 
flow enhances soil fertility and promotes the regenera-
tion of grasslands, providing improved grazing areas for 
animals. This approach combines the needs of the local 
communities with the ecological requirements of the 
delta, fostering a more resilient and sustainable landscape.

Practices of care - Rethinking gray infrastructure
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Figure 132. Wetland restoration
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Figure 133. New system of care
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Stakeholder model
Governance analysis
Platform for new connections
Phasing

Section VI: Governance



155Figure 134. Wooden construction built for the purpose of cattle farming: ‘Embarcadero’ 



156

In conclusion, the present stakeholder system within the 
Parana Delta exhibits significant challenges that necessi-
tate diligent attention to ensure the region’s sustainable 
future. A more all-encompassing and participatory meth-
odology, engrossing the entire spectrum of stakeholders 
and conscientiously considering the enduring environ-
mental and social implications, emerges as an imperative. 
The municipality, civil society organizations, NGOs, 
academic institutions, and private sector all bear indis-
pensable roles in realizing this objective. By nurturing 
collaboration and cooperation among these stakeholders, 
a more secure and sustainable future can be effectively 
secured for the Parana Delta and its population. 

Stakeholder model

Parallel actions and regional views

The stakeholder system operative in the Parana Delta of 
Argentina follows a hierarchical governance model, char-
acterized by decision-making processes driven by power 
dynamics and short-term economic goals rooted in the 
prevailing economic system. The primary actors involved 
in the decision-making process are the national and 
provincial governments, in conjunction with the influen-
tial private sector, which holds considerable power as the 
predominant landowners within the region. Conversely, 
the municipality, despite its keen interest in promoting 
sustainable development within the area, lacks substantial 
authority.

The overriding economic interests of the private sector 
often take precedence over the environmental and social 
concerns raised by other stakeholders. This narrow focus 
on immediate gains can result in the depletion of natu-
ral resources, carrying long-term consequences for the 
entire region. Additionally, the limited engagement with 
tourists who primarily visit Argentina for well-known 
attractions like Buenos Aires and Patagonia constrains 
the potential for sustainable tourism development in the 
Parana Delta.

Civil society organizations, non-governmental organiza-
tions (NGOs), and academic institutions demonstrate 
a resolute commitment to advancing the sustainable 
development of the Parana Delta. Nonetheless, their abil-
ity to wield significant influence in the decision-making 
process is subject to limitations. This limited engagement 
impedes the progress towards achieving a comprehensive 
and sustainable approach to regional management.
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Figure 135. Current stakeholder model



158

Strategic selection of stakeholders to facilitate the process

The proposed stakeholder system embraces a bottom-up 
governance model, emphasizing long-term objectives 
centered on ecosystem-based gains and employing knowl-
edge-driven decision-making. It allocates greater author-
ity to local actors and emphasizes the promotion of the 
region’s distinctive ecosystem.

By prioritizing local participation and control in deci-
sion-making processes, this system brings about a more 
sustainable approach to regional management that duly 
considers long-term environmental and social conse-
quences. Moreover, the prioritization of long-term goals 
rooted in ecosystem-based gains ensures the preservation 
of the Parana Delta’s natural resources for future genera-
tions.

Knowledge-based decision-making entails the utilisation 
of scientific research and data to inform decision-making, 
transcending sole reliance on economic interests. Empow-
ering local actors, including the local municipality and 
civil society organizations, grants them a substantive voice 
in the decision-making process. Furthermore, the en-
gagement of academic institutions provides expertise and 
insights into the ecosystem’s requisites based on rigorous 
research.

Lastly, by accentuating the promotion of the region’s 
unique ecosystem and recognizing its significance to the 
locality, the development of sustainable tourism can be 
fostered. This, in turn, stimulates tourism growth, which 
can lend support to sustainable development initiatives.
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Figure 136. Proposed takeholder model
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The Parana Delta in Argentina encompasses a multifac-
eted system wherein a diverse assemblage of stakeholders, 
with divergent interests and objectives, is present. While 
certain stakeholders demonstrate a constant commitment 
to advancing sustainable development, others prioritize 
financial gains or harbor disparate objectives that may 
not align harmoniously with sustainable development 
principles.

Within the environmental domain, stakeholders ad-
vocating for sustainable development encompass local 
communities, non-governmental organizations (NGOs), 
academic institutions, and international conservation 
organizations, including the United Nations (UN). Con-
versely, private sector stakeholders, such as landowners 
and business entities, may prioritize financial gains above 
sustainable development aspirations. Furthermore, gov-
ernmental agencies tasked with economic development 
may prioritize short-term gains over long-term sustaina-
bility considerations.

At the socio-cultural level, local communities, indige-
nous groups, and cultural heritage organisations labor 
thoroughly to safeguard the delta’s cultural heritage and 
preserve its distinctive identity. Nevertheless, conflicts of 
interest may arise with private sector stakeholders empha-
sizing economic development objectives.

The economic sphere encompasses an extensive array of 
stakeholders, including local businesses, investors, and 
governmental bodies responsible for economic develop-
ment. While certain stakeholders may focus on sustain-
able economic growth, others may prioritize immediate 
gains at the expense of long-term sustainability.

Lastly, at the planning level, governmental agencies 
vested with regional planning and land use management 
undertake the delicate task of reconciling environmental, 
socio-cultural, and economic considerations. Notwith-
standing, they may encounter pressures from private 
sector stakeholders urging a preference for economic 
development over sustainability priorities.

In summary, the promotion of long-term sustainability 
and the advancement of the region depend upon the 
collaboration among stakeholders with disparate interests 
and objectives.

Governance analysis
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Figure 137. Stakeholder analysis
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role in conserving and augmenting ecosystem services by 
safeguarding natural resources, enhancing biodiversity, 
and promoting sustainable land utilization practices.

To effectuate these objectives, the GSDP generates policy 
recommendations and initiatives that ascend to provincial 
and national levels for implementation. This approach 
ensures congruity between the platform’s endeavors and 
broader policy goals while fostering substantive impact on 
sustainable development within the region. By fostering 
collaborative partnerships with governmental agencies 
and other stakeholders, the GSDP endeavors to effectu-
ate the enactment of policies and laws that champion 
sustainable development and guarantee the long-term 
well-being of the region.

Finally, the GSDP purposely looks outward and is based 
on the recognition of the system as a whole. While the 
RAMSAR mainly focuses on the conservation of the area 
itself and views it as an introspective system, the GSDP 
aims to connect to a larger system of interscalar interrela-
tions and an expanded system of co-management. 

The Gualeguay region harbours a diverse deltaic ecosys-
tem with potential to foster sustainable development and 
local well-being. In pursuit of these objectives, this study 
proposes the establishment of a Gualeguay Sustainable 
Development Platform (GSDP). This platform aims to 
convene vital stakeholders, including the Municipality 
of Gualeguay, private sector entities, civil society organ-
izations, and non-governmental organizations (NGOs), 
to collaboratively strive towards the conservation and 
augmentation of ecosystem services while concurrently 
bolstering local well-being.

An integral feature of the GSDP resides in the com-
position of its governing board. The board comprises 
representatives from the Municipality of Gualeguay, the 
private sector, and civil society organizations and NGOs, 
thereby ensuring the representation of diverse stakehold-
ers and the incorporation of varied sectoral requisites. 
Moreover, the board benefits from the guidance of 
research institutions, thus ensuring that policy delibera-
tions are underpinned by the latest scientific knowledge 
and expertise.

The financial sustenance of the GSDP hinges upon 
national and international funds specifically oriented 
towards sustainable development. These funds serve to 
support a spectrum of activities, including research and 
monitoring endeavors, educational and awareness-raising 
initiatives, and the execution of sustainable development 
projects. Such financial backing is of strong importance 
in safeguarding the long-term viability of the platform 
and its capacity to facilitate sustainable development 
within the region.

The GSDP strives for two primary objectives: the pro-
motion of local well-being and the conservation and 
enhancement of ecosystem services. These objectives are 
intrinsically intertwined and require a multidimensional 
approach. The GSDP can contribute to the promotion of 
local well-being by facilitating economic opportunities in 
the region, fostering social cohesion and community en-
gagement. Simultaneously, the platform can play a pivotal 

Platform for new connections
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Figure 138. Current stakeholder system

Figure 139. Proposed stakeholder system
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Creating a system of care requires the development of a 
platform of stakeholders - the Gualeguay Sustainable De-
velopment Platform - that collaborates towards a sustain-
able future. Setting up such a platform requires a number 
of subsequent steps that involve different actions related 
to different stakeholders. 

The first phase is focused on the bringing together of 
relevant stakeholders and guide them towards setting up 
a platform that defines actions and distributes responsi-
bilities. The first step in this phase - participatory design 
- is to create a common vision by organising a (round 
table) workshop in which critical areas are diagnosed 
and common values are defined. The result of this step 
is the creation of an Ambition Statement, in which the 
Common Values are defined and responsibilities are 
distributed. Agro-ecolocy and eco-tourism are the two 
main backbones of change that will be further developed 
throughout the following phases. In phase two, actions 
are undertaken based on the common values set up 
in phase one. The actors involved in agro-ecology and 
eco-tourism respectively start building a common system 
of care. In the line of agro-ecology, education, planning 
and incentives, among other instruments, are utilized 
in order to degrow traditional agriculture practices and 
expand agro-ecology activities. Simultaneously, setting up 
a network, marketing and story-building will strengthen 
the role of eco-tourism. Phase three aims at the consol-
idation and conservation of these efforts into a robust 
system of care. Finally, phase four aims at replicating the 
management system of care in other areas by utilizing a 
stakeholder management based on the same values as the 
GSDP. 

Phasing
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Figure 140. Proposed stakeholder model over time
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Conclusion 

The Parana Delta is facing significant environmental 
degradation due to human activities and external pres-
sures. As an effect, ecosystem services in the region are 
significantly declining and the consequences are becom-
ing increasingly visible in the form of extreme events (e.g. 
droughts, wildfires, floods). What is more, the productive 
value of the land is declining and agriculture activities 
are generally disconnected from nature-based practices. 
While it is imperative to recognize the importance of 
conservation and restoration to ensure the long-term sus-
tainability of this ecosystem, restoration efforts alone may 
not be sufficient. This thesis argues for a shift in focus 
from mere conservation to regeneration and emphasises 
the importance of adopting a multifaceted and integrated 
approach that addresses various aspects of the delta’s chal-
lenges that converges into a common system of care. 

A critical aspect of the proposed approach is the devel-
opment of an adaptation plan based on Nature-Based 
Solutions (NBS). By utilising NBS inspired and support-
ed by nature, the approach proposes addressing societal 
challenges in a cost-effective and adaptable manner. The 
integration of local knowledge is crucial for identifying 
socially and culturally acceptable NBS that can be effec-
tively implemented and maintained. Furthermore, the 
implementation of NBS will serve to enhance, activate, 
and expand the provision of ecosystem services in the 
Parana Delta.

In order to effectuate change, it is crucial to engage with 
stakeholders. The proposed strategy focuses on the un-
derstanding of the cyclical interrelations between private 
production and the biophysical system and recognizes 
and addresses the local pressures on the delta. By fos-
tering collaborations and partnerships among private 
actors, scientists, policymakers, and local communities, 
this approach aims at manifesting an adaptive, collective 
system of care that promotes common values and makes 
it possible to develop sustainable practices that coun-
teract negative environmental impacts. Moreover, the 
proposed stakeholder organisation encourages the sharing 
of knowledge, resources, and best practices, ultimately 
leading to more comprehensive and effective regeneration 
strategies.

What is more, the proposed strategy aims at strategic 
interventions on a local scale that have the capacity of 
serving as a driving force for expansion towards the rest of 
the delta. The localised approach serves as a foundation 
for expanding interventions and effectuating positive 
change on a larger scale. What is more, although specific 
stakeholders may differ, the proposed stakeholder man-
agement system can serve as an example for other regions 
in the delta. By focusing firstly on the main river contrib-
utors of the Lower Parana Delta, the approach aims to 
initiate a transformative and evolutionary change that can 
ultimately affect the entire delta. 

Furthermore, eco-tourism serves as a strategic tool for 
both conservation and regeneration. This thesis advocates 
for the careful development of sustainable tourism prac-
tices that focus on strengthening ecosystem services and 
the relation between them, while generating economic 
benefits for local communities. By promoting responsible 
tourism and engaging tourists as stewards of the environ-
ment, sustainable tourism can become an activator for the 
regeneration process towards a common system of care. 
Furthermore, sustainable tourism serves as a platform for 
raising awareness about the delta’s ecological value and 
garnering support for conservation efforts.

Finally, the findings in this thesis question the existing 
framework of the RAMSAR Convention, which primar-
ily focuses on strict conservation borders. The proposed 
strategy rather suggests a paradigm shift towards recogniz-
ing the Parana Delta as an ecosystem with fluid borders. 
While it is crucial to recognise the importance of the 
specific area recognized by RAMSAR, it is also critical 
to acknowledge the interconnectedness of the delta with 
its surrounding areas and recognize their contributions 
to the overall health and functioning of the ecosystem. 
By adopting a more flexible and adaptive conservation 
framework, the delta can better respond to environmen-
tal changes and ensure its long-term sustainability.
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Figure 142. Coipo in the Parana Delta
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Reflection

Choosing a case of study for my thesis began with an im-
perative need to deeply understand a problem in Argen-
tina and the continuous loss of a natural value that has 
defined us as a country and a region. The historical role of 
Latin America as a supplier of commodities for the global 
north, the depredation of nature that broke the close link 
between our indigenous people and their territory; how 
has this begun and how have they developed into the cur-
rent conditions? Following this path I began to explore 
the different problems from the different scales in which 
the Parana delta was inscribed, a complex system, with a 
wide variety of interrelated and interdependent layers that 
have the capacity of generating a domino effect on the 
entire system when modified. How to tackle a problem 
as structural as the culture of an extractivist practice, 
which only exploits wetlands for the production of food 
for export, desertifying entire areas, drying up rivers, not 
feeding its soil and destroying any form of life to make 
way for the long extensions of crops?

The first stage, the literature review, helped me in form-
ing a theoretical framework that I followed throughout 
the process of my thesis. Hereafter, the lines of inquiry 
were transcendental in exploring the connections be-
tween social and biophysical systems. This allowed for 
the understanding of the context at different scales and 
a clarification of the different complexities in the whole 
extension of the Paraná Delta. This proved highly chal-
lenging at times, since I was confronted with the reality 
of a strong lack of information and data on pollution, 
statistics of the social situation, among other data. The 
lines of inquiry helped me in selecting a critical area, the 
reserve of Los Pájaros y sus Pueblos Libres, where there 
is natural potential, the urgency to envision a different 
development plan than the one that took place in the 
metropolitan region of Buenos Aires, Rosario and Santa 
Fe; where there is no place for the natural dynamics of the 
river and where human development has devastated large 
areas of wetlands.

Over the course of the P1, my fieldwork after P2 and the 
P3, I grew a deeper understanding of the cultural and 
socio-cultural aspects of the area. Visiting the site gave me 
valuable insights about the connection with the local cul-
ture, its attachment and its rootedness with the river. My 

passage through Gualeguay, one of the urbanised areas of 
this large natural reserve, was transcendental. I was able to 
see the city and the countryside with Ezequiel Valentinuz, 
who is in charge of INTA in Gualeguay. He told me 
about the practices, the problems, the way of seeing 
things, the present and (possible) future of that popula-
tion, as well as the work in informing people and sharing 
information about good practices aligned with natural cy-
cles, which always involved local people. During this visit, 
it became apparent that the fertility that characterises the 
lands of Entre Rios is of merely economic value for the 
owners of the large stretches of land and that their con-
nection with that land is minimal. I also had the chance 
to get in touch with a representative of the Tourism and 
Culture department of Gualeguay, Ignacio Barragan, 
who spoke to me with great pride and enthusiasm about 
the history and beauty of the city, its touristic potential 
in which many local people participate, with an immense 
willingness to offer and give an insight into their customs, 
gastronomy, fishing, birds and stories of the river. That 
moment was vital in my process of understanding how 
and for what, whom and with whom my thesis project 
should be directed towards. It showed me that there 
existed in Gualeguay an economy, ecotourism, that was 
not based on the exploitation and profitability of land, on 
the contrary, the conservation and preservation of nature 
is vital for the attraction of visitors. This marked my path 
for the subsequent research by design.

By recognizing the RAMSAR sites management frame-
work, by activating local actors, increasing the ownership 
and responsibility towards resources, the proposal is to 
reinforce and enhance the ecosystem services in place, to 
counteract the agricultural externalities and create a com-
mon system of care. The hypothesis is that ecotourism 
will help to diversify the economic system, now mainly 
attached to the overexploitation of land, and generate 
a stronger local well-being while also protecting and 
enhancing local ecosystem services and spark an innate 
responsibility towards the natural capital. The proposed 
stakeholder management model aims at reaching a 
bottom-up, integrated system of actors, while recogniz-
ing that, in case of a lack of commitment of the private 
sector, the municipality and NGOs should lead the way. 
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The feedback I received from my mentors focused on 
different aspects of the project. The management possi-
bilities, including local communities, and facilitating the 
transition towards an economy that is not based on the 
exploitation of natural resources, and that values social 
and natural capital. It was also important to have a land-
scape perspective, which helped me to work at smaller 
scales, but with a clear and deep understanding of natural 
processes and consequences at larger scales.

During this thesis period, I have learned what a research 
project is about and how to go about executing it; from 
setting up a structure to generating a conceptual frame-
work and gathering information before visiting the site of 

Figure 143. Protests against the fires in the Parana Delta © Eduardo Bodiño

study. Furthermore, the graduation studio has helped me 
to reflect, ask myself new questions, to position myself 
in front of a project in a conscious way, exploring and 
rethinking the past and the future, and how to take care 
of our present, our profession and our responsibility as 
designers.
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Field trip

My field trip to the Los Pajaros y sus Pueblos Libres 
reserve has been an essential part in my process of fully 
understanding the physical characteristics and dynamics 
of the area of study. Although I am familiar with similar 
places in Argentina, moving through this area and speak-
ing with people that spend their daily lives there allowed 
me to comprehend better the challenges at hand and the 
opportunities available for a different future. 

My trip started in Buenos Aires, from where I made a 
round trip to the cities of Gualeguay and Gualeguay-
chu. Moving from the metropolitan region of Buenos 
Aires, a city with over 10 million inhabitants, towards 
the significantly less populated north-eastern part of the 
Paraná Delta displays a changing landscape with strongly 
differing urban typologies. From the center of Buenos 
Aires, characterized by a high urban density and urban 
flows, towards the outskirts of the city, where the delta 
has been urbanized by private development companies 
and finally crossing the Río Paraná to reach the Paraná 
Delta. The wetlands of the delta itself are characterized 
by a low urban density and vast stretches of open land, 
posing a strong contrast with the metropolitan region 
of Buenos Aires. Within this change of land and varying 
ways of urbanization, what is most striking is the relation 
of the people with the delta itself. 

My visit to the cities of Gualeguay and Gualeguaychu has 
been compelling in many ways. A meaningful moment 
was seeing the current state of Puerto Ruiz, once an 
important port for the country but made obsolete by 
infrastructure over land. Here, the history of the town 
can be felt while it is also clear that there is not much left 
of the economic strength this place once had. Further-
more, driving through the land surrounding Gualeguay 
it becomes clear that there is a strong difference between 
large, commercial agriculture versus local farmers. There 
is a large difference between commercial extraction of 
the land owned by large Argentinian families, and living 
on and with the land which is the daily life of many local 
farmers. Ezequiel Valentinuz, a representative of the 
INTA in Gualeguay, explained to me the dynamics of the 
land as well as the challenges related to economic powers 
and ownership.  Driving through the land in Ezequiels 
pick-up truck, accompanied by his knowledge of the area, 

was an eye-opening experience. Not only are inhabitants of 
the area hesitant or even resistant towards change, they are also 
unaware of large-scale policies in the making; even though the 
Los Pajaros y sus Pueblos Libres is in the process of becoming 
a RAMSAR area, nobody appears to be aware of this. 

Gualeguay & Gualeguaychu

Figure 144. Cows in a water puddle outside Gualeguay 

Figure 145. Stop during a tour around Gualeguay with Ezequiel Valentinuz 
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Figure 146. Transport of cattle in Puerto Ruiz

Figure 147. Fishing activitites in Puerto Ruiz
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The south-eastern part of the Paraná Delta shows a 
strongly different urbanization pattern and relation with 
the delta. While the north-eastern part of the delta (in-
cluding Gualeguay and Gualeguaychu) is mostly charac-
terized by a low urban density and natural flood plains, 
the south-eastern part is strongly urbanized on many 
different parts of the delta. 

In order to fully experience this different side of the delta, 
I took a private boat tour with a local family through the 
delta starting in Tigre - an urban district in the northern 
part of the Buenos Aires metropolitan region. Driving to-
wards Tigre, the urban districts imposed onto the Paraná 
Delta by private developers become visible. It forms a 
stark contrast between the way of living on the other side 
of the Río Paraná, where informal housing has been built 
onto little islands and where a vast network of infrastruc-
ture and economies connects a diverse community. I was 
able to experience first hand what it is like to live on these 
islands through the eyes of Ana and Ralph - an Argentin-
ian-Swiss family that has been living there for decades and 
are fully accustomed to the ways of the water. Through 
the use of aquatic mobility (e.g. supermarket boats, wa-
ter-schoolbuses) and elevated housing structures, they are 
able to inhabit the islands and connect with its commu-
nity. 

Tigre

Figure 150. Inhabitants of the delta islans recreating alongside the 
water

Figure 151. House on one of the delta islands, built on a high level 
because of  possible floods
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Figure 152. Taxi boat on the Rio Parana

Figure 153. Dense flora in the southern part of the Lower Parana Delta



176



177
Figure 154. The wetlands of the Parana delta
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