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1 Introduction: Objectives and Activities 

1.1 Introduction 
The Paraná Delta is considered a unique and vast mosaic of wetlands of international 
importance, characterized by a great diversity of ecosystems, landscape forms and 
biodiversity (Malvarez, 1997, Delta Alliance Argentinian Wing, 2014). The Delta covers some 
than 17500 km

2
, and is located in the Entre Rios (80%), Buenos Aires (18%) and Santa Fé 

(2%) provinces. At present, some 20000 inhabitants live and work in the Delta.  
 
The Paraná Delta and its ecology, ecosystem 
and hydrological functions are relatively well 
studied (Menendez, 2002, Kandus, Quintana 
and Bó, 2006), as well as productive 
interventions and their impacts (Bo and 
Quintana, 1999, Blanco and Méndez, 2010). 
Climate and socio-economic changes have also 
been analysed (Barros, V. et al, 2006, 2015, 
Zagaré, 2010) albeit not with the latest insights 
and with a view to assessing futures extremes. 
These studies have typically focussed on 
particular subjects such as ecology and 
wetlands, climate change, hydrology, hydro-
dynamics and flooding, sediment transport and 
river management or the expanding urban 
development. A full scale integrated analysis, 
based on which sound and sustainable 
investment programs could be initiated, was felt 
to be lacking however. 
 
For this purpose the Government of Argentina 
sought collaboration with the Government of 
The Netherlands, formalised in a Memorandum 
of understanding (MOU), signed in March 2017, 
and followed by an Arrangement signed in 
November 2017. 

1.2 Objectives 
Against this background, and given the desire for enhanced knowledge cooperation between 
Argentina and the Netherlands, the Government of Argentina, through its Water Resources 
Sub-secretariat (SSRH) of the Ministry of the Interior, Public Works and Housing of Argentina 
(now: Secretariat of Infrastructure and Water Policy) developed the ‘Proposal for joint 
development between Argentina and the Netherlands – Characterization of the Paraná River 
Delta and Proposal for Development’, with the intention that such a study would be carried 
out through an intensive collaboration between Dutch and Argentinian organisations. 
 
In the note prepared by SSRH, the general objective was formulated as: “To characterize the 
current state of the Paraná River Delta and evaluate its development possibilities, based on 
the experience of local groups and the holistic vision of Dutch specialists, who have 
participated in numerous studies and developed projects of large deltas, both in the 
Netherlands and in the rest of the world.” 
 

Figure 1.1: Vegetation in the lower delta (source: Deltares) 
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After a scoping mission carried out by Deltares to Argentina from the 10
th
 till the 15

th
 of 

September 2017, an extended project proposal was formulated in response to the above 
proposal, in partnership with Wageningen Environmental Research

1
. This project proposal 

included three development phases, leading to an integrated and long term Delta Plan for the 
Paraná Delta. After subsequent discussions between the Sub-secretariat (SSRH), the 
Netherlands Ministry of Infrastructure and Environment, the RVO Agency of the Netherlands 
and the Embassy of the Kingdom of the Netherlands in Argentina, and the signing of the 
Arrangement, funding was arranged by both governments, to enable the start of the first 
phase of the project, in March 2018. 

1.3 First phase of the Delta plan 
As lead Dutch organisation, Deltares was engaged to provide support for the first phase of 
the cooperation project, with a set of deliverables drawn from the overall project proposal. In 
addition, it was decided that an additional partner from the private sector would be included in 
the revised project proposal by Deltares. Subsequently, the company Twijnstra Gudde was 
included in the project team, with a specific view to designing the stakeholder consultation 
process and advise on delta governance

2
.  

 
The overall approach on adaptive delta planning has been described in the revised proposal, 
drawing from experience with adaptive delta planning, and structured in the ‘Analytical 
Framework for Adaptive Delta Management’. This approach is documented in various 
sources, including the Dutch Delta Program (M. Haasnoot et al, 2013) and applied by 
Deltares and partners in the Netherlands, and various other Delta countries in the world 
(https://english.deltacommissaris.nl/delta-programme/what-is-the-delta-programme/adaptive-
deltamanagement). A schematic overview of the steps of adaptive delta planning is presented 
below, with specific steps of this quick scan phase, marked in red. An overview of the 
deliverables to be provided as part of this assignment is included in the Annex. 
 

                                                   
1 https://www.wur.nl/en/Research-Results/Research-Institutes/Environmental-Research.htm. 
2 https://twynstra.com/. 

https://english.deltacommissaris.nl/delta-programme/what-is-the-delta-programme/adaptive-deltamanagement
https://english.deltacommissaris.nl/delta-programme/what-is-the-delta-programme/adaptive-deltamanagement
https://twynstra.com/
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Figure 1.2: Project approach first phase (in red) 

 
Prior to the Argentinian – Dutch Delta Atelier, in August 2018, additional support was 
provided by the Netherlands Ministry of Infrastructure and Environment to: i) engage three 
design and planning firms: One Architecture & Urbanism (ONE), H+N+S and FABRICations, 
to support the Delta Ateliers and further develop potential strategies and project proposals for 
the Paraná Delta

3
 and ii) to develop a first version of a Paraná Delta Planning Tool Kit. 

Details and outputs of the work of the three design firms are available as separate document, 
as presented during the Bi-National Conference (October 2018) and summarised in chapter 
four of this report. A summary of the report on the Planning Tool Kit is included as Annex to 
this document, additional to separate reporting to the Ministry of Infrastructure and 
Environment. 

1.4 This report 
This final report of the first phase builds on intermediate reports and (GIS) analysis, the one-
week study visit and internal Delta Atelier, the two field visits to the Parana Delta, the Delta 
Atelier Report and the presentations during the bi-national conference held in October 2018. 
The report is structured as follows:  

 In chapter 2, the Delta of the Paraná is introduced, including the main bio-physical and 
socio-economic characteristics. In addition, an overview analysis is presented of the main 
opportunities, vulnerabilities and pressures for the Delta, an important input for subsequent 
design of development strategies and potential projects for sustainable development. 
Important input to this chapter is also drawn from the preparatory work and intermediate 
reports on the Delta Atelier, the baseline and GIS study and later reporting by INA 
(November 2018).  

                                                   
3 HNS (http://www.hnsland.nl/en/), FABRICations (http://www.fabrications.nl/) and One Architecture 

(https://onearchitecture.nl/). 

http://www.hnsland.nl/en/
http://www.fabrications.nl/
https://onearchitecture.nl/
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 Chapter 3 goes into detail on the policy context and stakeholders, from which a vision, 
strategic and operational development objectives are drawn.  

 Chapter 4 draws on the results of the design firms, building on the analysis of opportunities 
and vulnerabilities and policy goals in chapter 3 and summarise the main perspectives and 
potential projects developed in the run-up to the Bi-National conference.  

 Last but not least, the 5
th
 chapter provides a reflection on the experience gained in the first 

phase of this project, including recommendations for next steps. 
 
This report aims to provide a complete overview of the outputs generated as part of the 
Argentinian – Dutch cooperation, without duplicating the detailed outputs included in other 
reports. In particular, only summaries are included of outputs included in the Final Report 
prepared by INA in November 2018 (Menendez et al, 2018), and the Presentation by 
FABRIcations, H+N+S and ONE during the Bi-National Conference in October 2018, insofar 
as these are relevant to present as complete an overview and analysis as possible, given the 
scope of this assignment. In addition to responding to the TOR for this assignment, the report 
therefore also aims to be useful as stand-alone document, for future reference, as 
contribution to the sustainable and inclusive development of the Paraná Delta. This report is 
intended for internal use and has not been developed for external distribution.  
 
The annexes include: 
i) the references consulted;  
ii) development timelines of key economic sectors in the Delta;  
iii) the program of the 1-week training and study visit to The Netherlands by the INA study 

team;  
iv) a summary of the Delta Atelier report;  
v) a summary description of the first version of the Paraná Delta planning tool kit;  
vi) an overview of the GIS data generated; and  
vii) an overview of the anticipated deliverables for this first phase. 
 
Explicit reference is made to interim documents and presentations produced by INA, Deltares 
and partners, and the design firms:  
i) the baseline study (INA); 
ii) the proposal for strategic projects (INA); 
iii) presentations on Adaptive Delta Management (Deltares) and Strategic Stakeholder 

Management (Twijnstra Gudde) 
iv) the Delta Atelier report (Deltares); 
v) the report on the 1

st
 version of the Paraná Delta planning tool kit (Deltares); and  

vi) the presentation by the three design firms to the Bi-National Conference end of October 
2018 (FABRIcations, H+N+S and ONE). 
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2 The Paraná Delta: a unique mosaic of landscapes and 
wetlands 

In this chapter, the Paraná Delta is introduced, as unique landscape and mosaic of wetlands 
(Malvarez, 1997). The Delta of this mighty river, the second river in Latin America in terms of 
catchment area and discharge, plays a highly important role in flood attenuation, provision of 
habitats and ecosystem goods and services, and the livelihoods of its population. This 
chapter builds on the work carried out by INA and Deltares from February 2018 until August 
2018, including GIS analysis, internal technical workshops, field visits to the Paraná Delta and 
the review of existing knowledge and studies on the Delta. 

2.1 The Paraná Delta; formation and development 
The Paraná Delta in its current form is characterized by a great diversity of ecosystems, 
landscape forms and biodiversity (Malvarez, 1997, Delta Alliance Argentinian Wing, 2014). 
The area covers more than 17,500 km

2
, and is located in the Entre Rios (80%), Buenos Aires 

(18%) and Santa Fé (2%) provinces, as can be seen in Figure 2.1, below. At present, some 
20,000 inhabitants live and work in the Delta (INA, 2018). 

 

 
Figure 2.1: Overview of the Paraná Delta (source: INA, 2018) 
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2.1.1 The Paraná River 

 
The Paraná River drains an area of some 
2.31 million km

2
, and runs for 4,880 km, 

second only to the Amazon River in Latin 
America. After merging with the Paraguay 
and Uruguay Rivers, the Paraná empties 
into the Rio de la Plata, which drains a 
total catchment area of 3.17 million km

2
. 

The catchment of the Paraná includes 
parts of Brazil, Paraguay, and Argentina. 
The main tributary in Argentina is the 
Salado River, which originates inside 
Argentina in Salta province, as can be 
seen in Figure 2.2

4
.  

 
The average discharge of the Paraná is 
16,000 m3/s (Menendez, 2002)

5
 with an 

average annual sediment load of some 90 
million tons (van den Berg, 1979). Much of 
the sediment load is generated in the 
upper catchments of the Bermejo and 
especially Pilcomayo Rivers, an active 
volcanic region in Bolivia (Spaletti, 2018).The sediment yield measured at the Andean exit of 
the Rio Pilcomayo is 80 million tons annually, the same order of size as that observed 2,000 
km downstream in the Middle Parana (Guyot, 1990). 
 
Of the great rivers in Lain America, the Paraná is the only that flows from tropical to 
temperate latitudes, contributing to the great biodiversity of the River and Delta (Kandus et al 
2016). 
  

                                                   
4 K. Musser. https://commons.wikimedia.org/. 
5 The average discharge of the Rio de la Plata is estimated at 19,000 m3/s (van den Berg, 1979). 

Figure 2.2: Overview map ot the Rio de la Plata River 

catchment (K. Musser, Wikimedia) 
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2.1.2 The Delta, hydro-geomorphic formation 

 
The Parana Delta was formed in a littoral complex developed mainly during the last 6 to 7,000 
years (middle Holocene), with some early processes that took place during the Late 
Pleistocene and early Holocene periods (Iriondo 2004). The evolution of the Delta comprised: 
i) a fluvial period represented by river flood deposits; ii) a marine ingression with development 
of a sand barrier, coastal lagoons, minor tributary deltas and estuaries and well-developed 
regression deposits; iii) an estuarine phase characterized by extensive tidal deposits in the 
central area; and iv) the present fluvial period, with channel and deltaic deposits advancing 
into the Rio de la Plata estuary (Baigun et al, 2008, based on Iriondo 2004). The geomorphic 
evolution from approximately 7,500 years ago (i.e.: the early Holocene) to the current period 
is illustrated in the figure below. 

 

The formation has been influenced not only by the flows and deposits of the main Paraná 
River but also by floods from the from the Gualeguay (originating in Entre Rios province) and 
Uruguay Rivers, as well as tidal influence and storm surges (called ‘Sudestada’) from the Rio 
de la Plata estuary.  
 
An overview of the influence, in terms of floods, of the Rivers and Rio de la Plata estuary 
mentioned above, is illustrated in Figure 2.4 below. 
  

Figure 2.3: Geomorphological evolution of the Paraná Delta (Plan de manejo islas del Delta – Tigre, documento base, 2012) 
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Figure 2.4: Zones of influence of floods in the Paraná Delta, from upper left to lower right: Paraná, Uruguay, 

Gualeguay and the Plata Rivers (Castro et al, INA, 2018) 

2.1.3 The Paraná Delta: heterogenity and diversity 

 
According to Quintana and Bo (Blanco et al, 2010), the Delta can be roughly divided into 
three regions: the upper, middle and lower Delta. 
 
The upper Delta is bounded by the northernmost part of the Delta, from the town of Diamante 
up to the (imaginary) west-east line from Rosario to Victoria. The upper delta is characterised 
by its relatively high elevation, topographic gradients, predominance of fluvial processes 
(absence of infuence from the Plata estuary) and abundance of wetlands and smaller 
lagoons. 
 
The middle Delta extends from the Rosario – Victoria line up the source of the River Paraná 
de las Palmas (being in fact, a distributory of the main Paraná River), and the imaginary line 
from Baradero, in Buenos Aires province, to Ibicuy, in Entre Rios Province. The area is mostly 
of a marine origin, modified or worked by fluvail processes. The heart of the Paraná Delta is 
located in this part, with extensive floodplains that are semi-permamently inundated and a 
vast number of small rivers and watercourses. 
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The lower Delta is of the most recent origin, 
with some older zones (of approximately 4,500 
years old) of a marine origin, along with much 
younger zones formed by recent fluvial 
process, of the Paraná River in particular. The 
lower Delta can be considered the ‘real Delta’ 
in a geomorphical sense, with active 
sedimentation processes and an advancing 
Delta front, at an approximate rate of between 
50 to 70 meters annually (see Figure 2.5). 
Particular features of the lower Delta include 
the presence of the large and numerous 
smaller islands of the Delta (e.g. the Delta del 
Tigre), with natural ridges and depressions and 
an ensuing variety of landscapes and habitats. 
 
 
An overview of these three parts of the Delta, viewed from the perspective of key Delta 
forming processes; fluvial, marine, wave  such as fluvial and tidal action, can be seen in the 
figure below. 

 

 
Figure 2.6: Key Delta forming processes (adapted from Milana, 2015) 

Figure 2.5: Growth of the Delta front from 1845 

onwards (INA, 2005) 
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Based on the complex 
hydrogeomorphic setting, 
Malvárez (1997; 1999) identified 
11 landscape units, defined as 
Unidad Ecológica de Humedal – 
(UEH, see Figure 2.7), later 
enriched to fourteen, with the 
contributions of Kandus et al. 
(2003) and Zóffoli et al. (2008). 
An overview of the landscape 
units (UEH) and their dominant 
productive usage, is provided in 
the table below, drawn from 
Malvarez (in: Castro et al, INA, 
2018) and PIECAS-DP (2011). 

 

 

 

 

 

 

 

Table 2.1: Landscape units in the Paraná Delta and predominant productive use 

 
 

Predominant productive use

UEH Key ecohydromorphic features

Livestock

Beekeeping

Fisheries

Forestry

Tourism
extraction
Resource*

O
ther*

Forests, grassed ridges and lagoons; meandering 

plain

UEH Key ecohydromorphic features

A

B

C1

C2

C3

D

E

F

G

H

I

Meadows and savannas of the old coastal plain

Bush and scrubs of the old Delta

Meadows of the island of Ibicuy

Lowlands and forests of the Lower Delta

Forests, grassed ridges and lagoons; meandering 

plain

Forests and meadows of the channel islands and 

meander strips of the Paraná River

Islets and grassy knolls

Grassed ridges and depressions

Grasslands with forested islets, ridges and 

depressions

Forests, meadows and streams, ridges and 

depressions

Meadows/grasslands of the old tidal plain

Figure 2.7: Landscape units of the Delta (UEH).Source: Malvarez (1999) 
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The heterogeneity of landscapes, and hydro-morphological conditions provides a variety of 
habitats, freshwater wetlands, highly conducive for a productive and rich biodiversity, as well 
as a range of ecosystems services that benefit society and the economy as a whole. 

2.1.4 Human settlement and modification of the Delta 

 
In the previous sections, the hydrogeomorphic development of the Paraná Delta was 
described, concluding with a summary typology of 11 landscape units, later modified to 14. In 
this section, a brief outline of the modification of the Delta thorough human settlement and 
economic development will be presented, illustrated by a number of timelines. Reference is 
also made to more detailed studies of the human history of the Paraná Delta. 

 

Early settlement 
Galafassi (2004) identifies three major stages in the regional history of the Paraná Delta, after 
the colonization by Spain, the arrival of other European settlers, and after the initial settlement 
by indigenous communities in the 16

th
 century. These first inhabitants are the Guarani in the 

southeast and the Chanaes in the northwest of the Delta, with a maximum population in the 
order of 6,000 to 10,000 inhabitants. This early settlement has had little impact on the natural 
habitats and landscape forms of the Delta, given the semi-nomadic nature of these 
communities, with the principal economic activity of hunting and gathering of local resources. 

 

European settlement 
The first European and creole settlers arrived in the 18

th
 and early 19

th
 century, marking the 

first stage of larger scale human settlement and transformation, primarily in the lower Delta. 
The main economic activities included wood extraction and fruit harvesting of indigenous 
species, and hunting. Without permanent settlements, the economy was based on the direct 
extraction of natural resources, with the occasional replacement of the natural vegetation by 
fruit trees. 

 
The second stage, which lasted from the second half of the 19

th
 century to the beginning of 

the 20
th
 century, is when the transformation of the natural environment, particularly in the 

lower delta, takes place, with permanent settlements and intensive horti- and fruticulture, 
predominantly in small family units. In addition, fisheries, (extensive) livestock farming and 
production of bricks and tiles and other products provided additional income to the Delta 
population. At its height, the population numbered some 40,000 inhabitants in the middle 
thirties (Galafassi, 2004) and 47,000 inhabitants in 1947 (Quintana and Bo, in Blanco, 2010). 
This relatively diverse economic activity was heavily affected by a disastrous flood in 1959, 
and several frosts in the ensuing decade, from which the horticulture and fruit sector never 
recovered. 

 
The third period begins in the middle of the 20

th
 century, with a move primarily to quasi-mono-

and a continuing population emigration resulting from the collapse of the fruit- and horticulture 
family enterprises. At its low point, only an estimated 9,000 people lived in the lower Delta in 
1991 (Galafassi, 2004). Due to the recent economic development, the population has 
recovered slightly in the lower Delta to 13,459 inhabitants (PIECAS-DP, 2011) and some 
25,000 for the Delta as a whole, including the Delta population of the provinces of Entre Rios 
(12,505) and Santa Fé (350), (Galperin et al, 2013). 

2.1.5 The development of polders and embankments in the Delta 

 
Driven by the economic development of the fruit- and horticulture and forestry sectors 
primarily in the lower Delta, and (extensive) livestock farming in, primarily the middle Delta, 
and technological developments, the inhabitants and producers started to construct the first 
drainage ditches and embankments in the early and middle of the 20

th
 century. Polder 
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development started in earnest in the 1970’s, driven mostly by the forestry sector, primarily in 
the lower Delta, and to a lesser extent the livestock sector, primarily in the middle Delta. 
Forestry and livestock constitute the predominant land use in the polders of the Delta at 
present, with a recent increase in mixed forestry-livestock production, especially in the lower 
Delta. 

 

 
Figure 2.8: Productive use of polders in the Paraná Delta (Blanco et al, 2010) 

 
According to the survey carried out by Wetlands International (Blanco et al, 2010), the area 
covered shows a steady growth from the 1970’s onwards, as can be observed in Figure 2.9 
below. 

 

 
Figure 2.9: Growth of the area protected by polders in the Paraná Delta (Blanco et al, 2010) 

 
In recent years however, growth has increased. In the 2013 update of the 2010 study (Minotti 
et al, 2013), the total area covered by polders in 2013 is 2,417 km

2
 (or 241,700 has), 

equivalent to 13.4% of the total area of the Paraná Delta (17,500 km
2
), a growth of 31,589 

has or 1.9% from 2010 to 2013. 
 
The flood and drainage infrastructure developed include i) low level embankments 
(terraplenes) aimed at protecting against tidal surges from the Rio de la Plata, or delaying the 
onset of floods in the middle Delta, often combined with local roads, situated on the natural 
elevations or ridges in the terrain; ii) partially or completely embanked areas (open and closed 
polders) that provide protection against normal and against extreme floods; iii) drainage 
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ditches, inside and outside the embanked areas; and iv) auxiliary infrastructure such as gates 
and pump stations. A special case is formed by the newly developed gated communities of 
Buenos Aires province, with flood protection infrastructure designed to provide protection 
against extreme floods. An overview of the flood protection infrastructure developed up to 
2013 is included in the figure below. 

 

 

The largest impact on the hydrology, ecology and productivity has, logically, been the 
development of polders. These are designed to modify the natural flood and sedimentation 
processes and enable the cultivation of e.g. more sensitive and productive plant species such 
as e.g. hybrid tree varieties, and provide a safe environment for high value livestock 
production and urban development. Many of these bio-physical impacts translate into a higher 
productivity and economic value. 
 
In 2010, Blanco et al, carried out a study into the environmental/ecological impacts of polder 
development on five key ecological variables. The analysis focussed on two study areas: 1. 

Figure 2.10: Overview of flood protection infrastructure in the Delta up to 2013 (Minotti et al, 2013) 
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Nucleo forestal Campana San Fernando departments, in the lower Delta; and 2. Sector Sur, 
Zona de Islas, Victoria department. The analysis in the Campana San Fernando area 
included ecological research whilst the data collected in the Victoria study focused mostly on 
interviews with producers and inhabitants. The authors stress that, given the relatively small 
sample, only general conclusions can be drawn. For the Campana San Fernando study area, 
negative impacts on the ecology were mostly on vegetation coverage and, to a lesser extent, 
animal species abundance (Blanco et al, 2010). 

 
At a more general level, based on studies carried out by INTA Delta, Kandus and Minotti (in 
Blanco et al, 2010) and INA (Menendez et al, 2018) indicated the following impacts of polders 
and, to a lesser extent, embankments: 

- Interruption of the annual cycle of floods that provides sediment, nutrients and seeds, 

which, in uninterrupted conditions, generates positive benefits for the flora and fauna and 

soil fertility. 

- Improved drainage, the result of both polder construction and pumped drainage, 

accelerates the decomposition of organic matter in the soil, leading to soil subsidence 

inside polders (up to 20 cm, according to studies carried by INTA Delta), and the 

accelerated release of CO2 to the atmosphere. 

- If polderisation is accompanied by a conversion to intensive agriculture and livestock, the 

increased use of agro-chemical inputs may lead to the loss of biodiversity and the 

sustained decrease in ecosystem services provided to the fisheries and beekeeping 

sectors. 

- The removal of floodplain area may lead to an increase in peak flood levels in surrounding 

areas, as well as altered flow distribution of the main branches of the Paraná.  

 
A better understanding of the impacts of polderisation and modification of the land- and water 
system, merits a much deeper understanding, both on productive impacts, ecology and 
hydrology. 

2.1.6 Urban expansion; an on-going development 

 
In the previous sections, developments inside the Delta were the main focus. Up to the 
1990’s, these can be said to be key drivers for change in the Paraná Delta. Two emerging 
trends came to the fore in the 1990’s, which, if these are not managed well, may have a far 
reaching impact, much of which is unintentional, on Delta development as a whole. These 
more recent trends are: i). the construction of gated communities or urbanisations

6
, mostly in 

Buenos Aires province, starting in the early 1980’s; and ii) the steady expansion of the 
Buenos Aires metropolitan area. The construction of the Rosario-Victoria bridge (2003) 
should also be mentioned, which greatly improved the connectivity and safety of road 
transport across the (northern part of the) Delta. At the same time, this development led to 
unplanned development, at a small scale, around the access points, including the creation of 
informal access points. Earlier infrastructure development such as the construction of the 
Zarate-Brazo Largo bridge (1977) has had a similar impact on the lower Delta.  
 
Fabricante et al (2013) analysed the growth of gated urbanisations (for the ‘continental’ and 
the ‘Delta’ part), totalling some 32,300 has. The data analysed shows a marked growth, 
particularly in the 1990’s, with an increase in the urbanisation rate from 312 ha/year (in 28 
urbanisations) in the 1980’s to 968 ha/year (in 69 urbanisations) in the 1990’s. For the Delta, 
the number of urbanisations grew from an initial 8 urbanisations in the 1980’s to 22 in the 
1990’s. Growth stabilised in the first decade of this century to almost 1,200 ha/year but has 

                                                   
6 Fabricante distinghuishes 5 types of urbanizations varying from closed gated communities to nautical centres to mega-

urbanisations (Fabricante et al, 2013). 
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picked up again after 2010. For the 2-year period 2010 – 2012, the urbanisations have 
expanded at an average rate of 1650 ha/year (in 13 urbanisations). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
The main impact of these urbanisations has not been on the Delta insomuch as the tributaries 
to the Paraná in Buenos Aires province such as the Luján River. Should the rate of expansion 
in the Delta itself grow, these impacts may also become apparent there. Socio-cultural 
aspects such as inclusivity and the availability of public space are also important 
considerations when analysing the impacts of gated urbanisations, as discussed extensively 
in Zagaré (2014). This discussion goes beyond the scope of this study, however.  
 
The growth of the Buenos Aires Metropolitan Area is the second important aspect regarding 
urbanisation and the Paraná Delta. The metropolitan area of Buenos Aires is key to the 
national economy, generating 53% of the countries’ GDP, housing 31% of the population 
(Zagare, 2014) and one third of the industrial capacity (Ministry of Economy, Buenos Aires 
province, 2012). Much of the urban expansion in the metropolitan area takes place in the 
surrounding departments, since 1947, the population of Buenos Aires has been stable at 
approximately 3 million; the surrounding departments however have seen a fivefold 
expansion, as can be seen in Figure 2.12 below. 

 

Figure 2.11: Gated communities in the continental part of the Paraná Delta (Kandus and Minotti (2013) 
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Figure 2.12: Urban growth Buenos Aires Metropolitan Area (Zagare et al, 2014) 

 
Although much of the urban development takes place on the ‘continente’, and not in the 
Delta, there is a risk that, as is the case with the gated urbanisations discussed previously, 
these urban growth centres could expand into the Delta. Given the economic interests at 
stake, such infrastructure and economic development will most likely be irreversible, leading 
to a further loss of natural areas and associated ecosystems services. In the Delta Atelier 
held in August 2018, the absence of clear spatial planning guidelines and regulations, as well 
as the lack of enforcement, were considered key risks, to guide the urban expansion from 
Buenos Aires Metropolitan Area.  
 
The development and agreement on such spatial planning guidelines and regional goals, 
were therefore considered priority steps towards the sustainable development of the Delta as 
a whole (Delta Atelier report, Oliemans et al, 2018). 
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Figure 2.13: Recent urban expansion (FABRIcations, H+N+S, ONE, 2018) 

 
The developments detailed in the previous sections have been visualised in a timeline for the 
Paraná Delta, in Figure 2.14 and Figure 2.15 below. These are complemented by specific 
timelines for the forestry, livestock and fisheries sectors in the Annex, as prepared by INA as 
part of the November 2018 report (Menendez et al, 2018). 
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Figure 2.14: Timeline Paraná Delta development up to 1980 
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Figure 2.15: Timeline Paraná Delta development up to the present 
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2.2 The Paraná Delta: key productive sectors 
At present, due to the diversity of landscapes and environments, the Delta offers a rich variety 
of productive activities. In addition, the Delta, through the diversity of its ecosystems provides 
a range of goods and services that are key to the livelihoods of the inhabitants of the Delta 
and, not in the least, to the wider environment including the highly industrialised urban 
agglomerations of Buenos Aires province and the surrounding corridors of Entre Rios and, to 
a lesser extent, Santa Fé. The productive activities in the Delta as well as the ecosystem 
functions, goods and services are further described in the sections below. 

2.2.1 Direct contribution of productive sectors 

 
In the baseline study (Castro et al, INA, 2018), 6 main economic activities in the Delta have 
been identified: i) forestry; ii) fisheries; iii) beekeeping; iv) livestock; v) agriculture; and vi) 
tourism. Minor activities include the cultivation of wicker and rush; hunting; the collection of 
medicinal plants; and citrus cultivation in Buenos Aires province. The contribution of the main 
economic sectors is visualised below (elaboration INA, 2018, based on Galperin, 2013). 

 

 
Figure 2.16: Relative value of the economic activities in the  

Paraná Delta(INA, 2018, based on Galperin, 2013) 

 
The livestock sector is by far the largest economic sector, generating a total economic value 
of an average 912.1 million US$ annually, mostly in the Delta Entrerriano. The tourism sector 
is a distant second: at approximately 67.4 million US$ annually. The forestry (located 
primarily in the lower Delta), fisheries and beekeeping sectors generate 33.4, 26.6 and 27.8 
million US$ respectively (Galperin, 2013)

7
. An analysis of these key sectors is provided in INA 

(2018), and Galperin et al (2013) which will not be repeated here. Given the objective of this 
quick scan study, the focus in this document lies on identifying the main opportunities and 
vulnerabilities of each sector, as input to defining potential perspectives and sustainable 
development potential of the Delta. This will be dealt with in the next paragraph. In the Annex 
B, the timelines illustrating the development of the forestry, livestock and fisheries sectors, 
developed by INA (Menendez et al, 2018) are included. 

                                                   
7 Calculated as average for the period 2007 – 2011. 
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2.2.2 Opportunities and vulnerabilities of key economic sectors 

 
In this section, the opportunities and vulnerabilities for each economic sector are discussed, 
based on preparatory analysis by the INA-Deltares study team, interviews with producers and 
producer organisations in the Delta (by INA), and document analysis. A draft overview was 
also developed in preparation for the Delta Atelier in Campana end of August 2018 and 
provided to all participants (Delta Atelier, Material de trabajo, INA-Deltares). 

2.2.2.1 Opportunities and vulnerabilities of the livestock sector 

 

Opportunities Vulnerabilities 

- Availability of high quality and quantity 

natural resources (water, pasture), which 

makes a complete cycle of bovine 

production possible and enables producers 

to offer a distinct meat quality as compared 

to the pampa (USP) 

- The connections from the Delta to the 

Rosario-Victoria road lead to lower 

transport cost from the enterprise to the 

market 

- The policy of leasing of public land (tierras 

fiscales) by Entre Rios province has 

increased the availability of land for 

livestock development 

- During the dry (non-flood) season, the 

productivity and profitability is high, due to 

high quality of pasture and low production 

costs 

- Development of water buffalo rearing in the 

Ibicuy Islands, a high value product for 

which Argentina has an annual quota of 

200 tons to export to the EU 

- Tenfold increase in livestock intensity from 

1997 to 2007, with potential risks of 

overgrazing, soil erosion and increased 

use of agro-chemicals 

- Flood risks, which limit the application of 

modern technology in livestock production 

and improved pasture productivity, and 

lead to higher cost for evacuation 

- The more extensive livestock rearing in the 

Delta, based on natural pasture grazing, 

limits the speed of fattening and 

completion of the complete production, as 

compared to e.g. the Pampa regions 

- Higher cost of transport of cattle to the 

market due to a less dense infrastructure 

network 

- A lower level of services such as electricity, 

cell phone coverage and internet 

2.2.2.2 Opportunities and vulnerabilities of the forestry sector 

 

Opportunities Vulnerabilities 

- Production zone close to large 

consumption centres. 

- Combination of forestry with livestock 

(silvo-pastoralism) generates additional 

benefits and results in a higher biodiversity. 

- Increasing environmental awareness 

among large and small enterprises (family 

and non-family) conducive to the 

development of ecological corridors, such 

as the existing corridor for the ‘ciervo del 

pantano’ (marsh deer) in the Delta 

Bonaerense. 

- Availability of suitable land. 

- High transport costs to the continent (poor 

connectivity and port rates). 

- The sector in the region depends heavily 

on the demand of 1 single large customer. 

- Small and medium producers affected by 

flood risks and lack of hydrological control. 

- Lack of basic industries in the islands of 

the Delta, making it difficult for small and 

medium-sized producers to add value to 

their basic produce. 

- Competition with the pine production 

centres in Northern Argentina, that have 

cost advantages particularly in the 

production of furniture. 
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2.2.2.3 Opportunities and vulnerabilities of the tourism sector 

 

Opportunities Vulnerabilities 

- The Delta offers important recreation areas 

based on its variety of landscapes and 

biodiversity. 

- Tourism is on the rise as sector, with an 

international and national growth potential 

for the Delta related to the proximity of the 

Buenos Aires metropolis. 

- Niche development of a unique form of 

tourism of environment including both 

agro- and nature based tourism. 

- Supports long-term economic opportunities 

for the inhabitants and a stimulus for the 

development of communication 

infrastructure (internet, cell phone 

coverage, electricity-energy). 

- Poor connectivity and basic services, 

needed to attract tourism of a higher level. 

- If not regulated and managed well, tourism 

may affect both the ecology and landscape 

in a negative manner and lead to 

unintended further development in 

ecologically sensitive areas. 

2.2.2.4 Opportunities and vulnerabilities of the fisheries sector 

 

Opportunities Vulnerabilities 

- More than 200 fish species can be found in 

the Delta, including migratory fish of great 

value and size for export, national 

consumption and sports fisheries. 

- Basic infrastructure, in the form of fishing 

landing and inspection ports, particularly 

relevant for the industrial fishing sector, are 

in place in the Delta. These include the 

Diamante and Victoria ports in Entre Ríos, 

with major landing volumes, and the ports 

of Gaboto and Rosario, in Santa Fe the 

province. 

- A decrease in the average size of shad 

(sabalo) caught, could indicate overfishing 

of the populations of the species. This has 

led to the issuance of regulations aimed at 

limiting catches, including quotas for 

exports. 

- Scarcity of information on the potential 

sustainable catch of different species, 

allowing for a better management. 

2.2.2.5 Opportunities and vulnerabilities of the beekeeping sector 

 

Opportunities Vulnerabilities 

- Production zone close to large 

consumption centres. 

- The island zone is considered one of the 

most productive in Argentina, with rich 

floral natural and cultivated resources, and 

a potential production of 50-80 

kg/hive/year, compared to 20-30 

kg/hive/year on the ‘continent’. 

- Potential to develop organic and high value 

production, with additional benefits to the 

environment due to the absence of agro-

chemicals in production. 

- Competition and conflict with livestock, due 

to the elimination of the bee-flora thorough 

trampling and consumption, the practice of 

pasture burning, which affects the flora and 

burns the hives. 

- As is the case in the rest of the country, 

honey production in the island zone is 

largely informal and unorganized. This is 

an impediment to organic production and 

certification. 

- Higher production cost as compared to the 

‘continent’. 
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- Potential to produce niche honeys from 

different regions, with high value branding 

and added value. 

- Potential to increase the export of honey, 

already the principal destination of the 

current national produce. 

- Logistical problems for the regular and 

emergency (e.g. related to floods) moving 

of hives during emergencies (floods) 

2.2.3 Ecosystem functions, goods and services of the Paraná Delta 

 
In addition to the direct and indirect economic value generated by the key productive sectors 
outlined above, the Paraná Delta provides essential ecosystem goods and services for the 
sustainable development of the Delta economy and the wider environment, including the 
urban-industrial corridor of Buenos Aires province. Pilar Oddi (2010, in PIECAS-DP, 2011) 
identifies 3 main ecosystem functions, and sub-functions, along with a set of services, of the 
Delta: 1. Hydrological regulation; 2. Biogeochemical regulation; and 3. Ecology and 
biodiversity. These can be detailed to specific sub-functions such as flow deceleration, water 
and sediment retention, aquifer storage and climate regulation, as examples of hydrological 
regulation; nutrient retention & degradation and carbon fixation as examples of 
biogeochemical regulation; and primary & secondary production and habitat provision as 
examples of ecology and biodiversity. The main ecosystem services provided by the Delta 
region include flood attenuation and water provision, fisheries, recreation & tourism, hunting, 
and the provision of resources such as wood, medicinal herbs, and foodstuffs. An overview of 
the functions, goods and services is provided in Figure 2.17 below. 
 

 
Figure 2.17: Ecosystems goods and services provided by the wetlands of the Paraná Delta (based on analysis by 

Malvarez, 1997, 1999, and Kandus, 2010) 
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The economic value of the productive activities, ecosystem goods and services of the Paraná 
Delta has been studied by Galperin et al (2013)

8
, with the aim to inform decision-making and 

facilitate comparison of land use in the Delta and competition between e.g. wetland 
conservation on the one hand and other forms of land use such as livestock and soya 
cultivation on the other. The total value of the productive activities, ecosystem goods and 
services are estimated at between a minimum of 1,357 US$/ha/year and a maximum of 1,651 
US$/ha/year

9
. These figures were calculated for the Delta as a whole and will necessarily 

differ between the different landscape units. As this was the first comprehensive study of its 
kind for the Paraná Delta, and given the complexities of ecosystem services valuation, the 
values quoted here should therefore be used with care, as order of magnitude only. 

 

 
Figure 2.18: An example of the ecosystem goods provided by the Delta, commercial and indigenous (ceibo) forests 

(source: field visit INA-Deltares, 2018). 

  

                                                   
8 Estimating the value of ecosystem services is complex and highly dependent on the availability of reliable data. For a 

more comprehensive discussion of the economics of ecosystems and biodiversity, see: 

http://www.teebweb.org/areas-of-work/biome-studies/teeb-for-water-and-wetlands/. 
9 The minimum is composed of 188 US$ for economic activities and 1,169 US$ for ecosystem goods and services. The 

maximum is composed of 374 US$ for economic activities and 1,277 US$ for ecosystem goods and services, per 

hectare, annually (Galperin et al, 2013). 
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2.2.4 Protected areas 

 
Arising from the unique natural qualities of the Delta, successive governments, at national, 
provincial and departmental level, have sought to protect specific areas with a high natural 
value. These are described in the 2018 
report of Menendez et al and located on the 
map below (Figure 2.20). In summary, 
there are 34 protected areas in the Delta, 
covering some 987,000 hectares. Three 
areas are regulated by international 
treaties; two RAMSAR sites: the Otamendi 
Natural Reserve; and the Delta del Paraná 
Reserve, covering some 3,000 and 240,000 
has and designated as RAMSAR sites in 
2008 and 2016 respectively; and the 
‘Reserva de Biosfera Delta del Paraná, 
designated as UNESCO Man and 
Biosphere (MAB) site in 2000, covering 
more than 88 thousand hectares. 

 

 

 
Figure 2.20: Protected areas in the Paraná Delta (Castro et al, INA, 2018) 

 
 

Figure 2.19: Image of the Paraná del Delta Ramsar site 

(RAMSAR, 2016) 
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An area of concern is the current level of protection and control. It is estimated that only 20% 
of the protected areas is protected adequately, 17% avails of an insufficient level of 
protection, whilst 43% is not controlled. Of the remaining 20%, no information is available 
(Menendez et al, INA, 2018). 

2.3 Climate change 
Climate change affects the vulnerabilities and potentialities in a number of ways: i) the 
occurrence of floods and droughts (discussed further below); ii) change in temperatures, 
affecting the evapotranspiration and subsequently, the water balance; ii) the supply and 
transport of sediment, affecting erosion and sedimentation processes along the Delta front 
and waterways, as well as sedimentation processes in the wetlands; iv) sea level rise, 
affecting various other factors; v) salinity intrusion; and last but not least,: vi) the frequency, 
duration and intensity of the ‘sudestada’, which in turn influences most other factors.  
 
According to Barros et al (2006) floods have become more frequent since the mid 1970’s: 12 
of the 16 highest monthly flows of the Paraná River (measured at Corrientes) were registered 
in the last 25 years. Increasing trends are observed in mean, maximum and minimum flows in 
the ‘modern period’ (1980-2000) compared to ‘previous period’ (1902-1970) with a 37% 
higher mean flow in the modern period. According to Barros (2015) this is due to both the 
substantial land use change of the upper basin of the Paraná, and precipitation trends in the 
southern course of the River. 

According to Menendez et al (INA, 2018) climate change is affecting the hydrological regime 
of the Paraná River, leading to an increased flood risk, including the occurrence of extreme 
floods, leading to significantly increased floods in the northern part of the Delta. Sea level 
rise, along with an increase in easterly winds, is also leading to an increased impact of the 
‘sudestadas’, which will lead to increased levels and duration of floods in the lower Delta. This 
will particularly affect the coast of Buenos Aires city and its outskirts, more so as these events 
are often accompanied by persistent rainfall (Escobar et al, 2004). It is not yet clear how 

Figure 2.21: Floods in Tigre, Diario El Día, 11/04/2014 (in Zagaré, 2018) 
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climate change will impact this highly relevant hydrological phenomenon and this effect merits 
further analysis (Escobar, 2004). 
 
For the next two or three decades, a general warming is projected over the basin in the range 
of 1.0°C, a range almost similar for both RCP 4.5 and 8.5 scenarios. The projected 
temperature increase for the coming decades is greater than the observed warming of the 
last 60 years, but occurring over half the duration. This constitutes an acceleration in the 
regional warming rate. By the end decades of the 21

st
 century, differences between the two 

scenarios are important. In the RCP 4.5, the projected temperature increase is in the range of 
1.0–2.0°C. For the scenario RCP 8.5, the warming is considerably higher, being in the range 
of 3.0–3.5°C (Barros et al, 2015). 
 
Kazimierski et al (2013) assessed the potential impacts of variations of climate drivers on 
sediment yield from the upper basins of Bermejo and Pilcomayo Rivers, where, as discussed 
above, generate most of the sediment in the Paraná River (and the Rio de la Plata). For the 
‘near future’ (2011–2040), current yields are essentially maintained. In the ‘intermediate 
future’ (2041–2070), a reduction trend is detected; whilst for the ‘far future’ (2071–2100), a 
recovery of yields is predicted, to above the baseline scenario rate in the case of the Bermejo 
Upper Basin. 

2.4 Concluding remarks; pressures on the Delta 
In this chapter, the Paraná Delta was introduced as mosaic of wetlands (Malvarez, 1997), a 
treasure trove of ecosystems and landscapes, and as a diverse region located along the 
growing urban-industrial corridor of Buenos Aires province. 
 
The main economic sectors in the Delta were introduced, contributing over 1 billion US $ to 
the national economy. In addition, the ecosystem functions services that the Delta provides, 
including hydrological and biochemical regulation were also discussed, providing an 
additional benefit to its inhabitants and the immediate environment of the Delta. With the 
relatively recent fire (2008) and floods (1995, 2002) still in mind, it becomes clear that the 
Delta of the Paraná plays a vital role in ensuring a safe and healthy living environment. 
 
Vulnerabilities and potentialities were also analysed, which are likely to be affected by climate 
trends. Three categories of pressures have been identified: 
- Urbanisation and infrastructure; affecting biodiversity and the core hydrological function 

flood attenuation and, as has been witnessed is many Delta’s of the world, resulting in 
irreversible changes in landscape and land use; leading to a series of other impacts 

- Land use intensification and polderisation; affecting the very nature of the Delta as mosaic 
of wetlands, inducing similar impacts as urbanisation and infrastructure 

- Climate change risks, including riverine and coastal floods, temperature increase and sea 
level rise, which compound the pressures and impacts mentioned above. For a further 
discussion on the use of climate scenarios in adaptive planning, see chapter 4 below and 
Haasnoot et al (2013) 

Many linkages exist between these categories of pressures; i.e. infrastructure development, 
such as an improved access road network, may lead to land use change such as conversion 
of agriculture land to urban land use and vice versa: increased productivity in polders will 
place a greater demand on infrastructure. 
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3 Existing policy goals and stakeholders for the Paraná Delta 

3.1 Introduction 
The Government of Argentina, through the Secretariat of Infrastructure and Water Policy of 
the Ministry of the Interior, Public Works and Housing of Argentina has identified the 
importance and need for a sound and multidisciplinary (integrated) characterisation of the 
Paraná Delta and the identification of development possibilities and measures for the 
sustainable development of the Delta region. The Government is keen to promote sustainable 
economic and environmental development building on the potentialities and taking into 
account the vulnerabilities of the region, developed through a participatory process. 
 
The main responsibility for natural resource planning and management in Argentina lies with 
the provincial governments, with coordinating and stimulating role for the national 
government. The national government also plays a lead role in the management of natural 
resources that transcend provincial boundaries, such as transboundary rivers and national 
parks, and as per the 1994 Constitutional reform, has competence to legislate on 
environmental issues passing rules that contain the “minimum steps of environmental 
protection” (Sabsay, undated). Municipalities have major competences in spatial planning and 
zoning. Both provinces and municipalities have competence in the setting and enforcement of 
environmental regulations.  
 
In this chapter, we will focus first on key policy documents and goals related to the Paraná 
Delta. As part of this quick scan, key policy and project documents relating to the Paraná 
Delta were reviewed. The main policy document with respect to the Delta is the ‘Plan Integral 
Estratégico para la Conservación y el Aprovechamiento Sostenible de la región Delta del 
Paraná’ or PIECAS-DP as is it commonly referred to, including the main and supplementary 
documents. Other policy documents include the ‘Plan de Gestión Integrada para el Desarrollo 
Productivo Sostenible del Delta Entrerriano’ ((2016), which to a large extent builds on 
PIECAS-DP, the ‘Plan de Manejo Islas del Delta – Tigre’ (2012), which focusses on the Delta 
pertaining to Tigre municipality (as the title suggests) and has an emphasis on  land use 
planning to support the development vision of Tigre municipality; the ‘Proyecto de Desarrollo 
Sustentable del  Delta Bonaerense’, with a primary focus on improving forestry and livestock 
productivity and living conditions in the lower Delta (Delta Bonaerense). 
 
Other key studies consulted include the study by Wetlands International (WI), IUCN and Both 
Ends: ‘Socio-economic valuation of the goods and services of the Paraná Delta wetland’ 
(2013) and the WI study titled ‘Bienes y servicios ecosistémicos de los humedales del Delta 
del Paraná’, published in 2010. Extensive work on the hydrology (and hydro-dynamics) of the 
Paraná Delta was carried out by INA (Menendez 2002), based on which key hydrological 
functions of the Delta have been analysed. A comprehensive bibliography can be found in the 
PIECAS-DP document, with key publications referenced in the two INA publications produced 
during this collaboration project and this document. These documents, including the National 
Water Plan (Plan Nacional de Agua, 2007) and the national plan for the achievement of the 
Sustainable Development Goals (SDGs), were reviewed when drawing up the long- and 
shortlist of key policy indicators for the Paraná Delta. In addition, a concise analysis is 
presented of the main stakeholders with respect to Delta development. Given the nature of 
this quick scan, this analysis is not complete and merits further study and analysis in 
preparation of future steps. 
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3.2 Policy documents and goals 

3.2.1 PIECAS-DP 
Plan Integral Estratégico para la Conservación y el Aprovechamiento Sostenible de la región 
Delta del Paraná (PIECAS-DP) 
 
In 2008, in response to the widespread fires in the first half of 2008 in the Delta, the first 
integrated plan for the Paraná Delta was initiated. PIECAS-DP was led by the national 
Secretariat for the Environment, with a focus on sustainable environmental development. The 
plan was developed in collaboration with the 3 provinces of Santa Fé, Entre Rios and Buenos 
Aires and the 19 departments that are (partially) located in the Delta. As such, PIECAS-DP 
was the first (and up to now; the only) comprehensive plan with a focus on the whole Delta. 
 
In PIECAS-DP, the collaborating agencies agree on three main lines of action: 
1. Promotion and regulation of productive activities 
2. Collaboration and coordination between sectors and mandates 
3. Development of public participation and communication strategy 
 
Focal areas in PIECAS-DP are: i) preserving the ecosystem goods and services provided by 
the wetlands of the Delta; ii) regional integration and development, including infrastructure 
development adapted to local ecological conditions, hydraulic dynamics and the needs of the 
local population; and iii) economic development in line with the preservation of ecosystem 
goods and services, the hydrological system, social equity and the needs of the local 
population. An integrated and systems approach lies at the heart of PIECAS-DP. 
 
PIECAS-DP also brought together a wealth of knowledge and information on the Delta, most 
of which is available to the general public. Main documents produced have been (in Spanish): 

- Baseline study (‘Informe Preliminar de Línea de Base, 2011) 

- Strategic Environmental Asessment report (‘Informe de Evaluación Ambiental Estratégica 

Preliminar, 2011) 

- The main policy document including the main policy lines (PIECAS-DP, 2014) 

- The legal agreement on the funding of PIECAS-DP (‘Anteproyecto de Ley de 

Presupuestos Mínimos para la Conservación y el Uso Sustentable del Delta del Paraná, 

2015) 
 
The main document goes into detail on the general development principles, following the 
overall concept of sustainability, following the presentation by Argentina during the Rio 
conference (2012) and the adopted agenda on Sustainable Development Goals (SDGs), 
including the well-known concept of People, Planet and Prosperity 
(https://sustainabledevelopment.un.org/post2015/transformingourworld). Last but not least, 
PIECAS-DP details 7 ‘strategic factors’: 1. Economic activities; 2. Urban development; 3. 
Environmental degradation; 4. Social and cultural aspects; 5. Environmental risks; 6. Spatial 
planning; and 7. Governance and regulatory framework. 

3.2.2 Other plans 

 
In this section, which is summarised from Menendez et al (INA, 2018), only the most relevant 
policy documents for this quick scan study are mentioned, whilst recommending further 
detailed policy analysis in next stages of development. 
 
These are: 
- ‘Plan de Gestión Integrada para el Desarrollo Productivo Sostenible del Delta Entrerriano’ 

(2016), or PDS, developed by the Centro de Desarrollo y Asistencia Tecnológica 

https://sustainabledevelopment.un.org/post2015/transformingourworld
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(CEDyAT) for Entre Ríos province. The PDS is basically an elaboration and 
operationalisation of PEICAS-DP for the Entre Ríos part of the Paraná Delta. In the PDS, 
nine Factors and Strategic Processes (FPE) are defined, following the strategic lines 
identified in PIECAS-DP. The PDS goes on to further define plans, programs, sub-
programs and projects. Monitoring is an important part of the PDS. 

- ‘Plan de Manejo Islas del Delta – Tigre’, or PMID, which was approved in 2012 by the 
Tigre municipality. Based on a spatial and regional development analysis and vision for 
their territory, a spatial development plan of the islands of Tigre was elaborated. The plan 
includes detailed spatial development maps and measures to regulate territorial planning 
and development. 

- ‘Proyecto de Desarrollo Sustentable del Delta Bonaerense’, spearheaded by Buenos Aires 
province (through, in close collaboration with San Fernando, Tigre and Campana 
municipalities, PROSAP (Programa de Servicios Agrícolas Provinciales, of the national 
government). The plan was elaborated by the ‘Instituto Universitario Ortega y Gasset de 
Argentina’. The plan has a strong productive focus and is oriented on improvement of the 
forestry, agriculture-livestock sectors in the Delta Bonaerense, enhancing the rural 
livelihoods of the local population, improving the level of services and connectivity, 
especially of the small and medium-sized producers and without endangering the 
environment. Public investment is included in the plan, in infrastructure, logistic services 
and technical assistance. 

3.3 Preliminary vision and objectives for the Paraná Delta 
In developing a preliminary vision and goals for the sustainable development of the Paraná 
Delta, the study team drew on key background studies mentioned above and, primarily, the 
strategic factors and lines of action set out in PIECAS-DP. This preliminary vision and set of 
principles and objectives were also presented to the participants during the Delta Atelier 
workshop end of August 2018 (Delta Atelier report, Oliemans et al, 2018). A summary of the 
main conclusions in the Delta Atelier is provided here below. 

 
Recommendations Delta Atelier (Delta Atelier report, 2018) 
 
1. Base future development on an in-depth and shared understanding of the ecological, socio-economic, 

productive and livelihood aspects in the Delta and its surroundings; 
2. Develop and apply external scenarios to evaluate the robustness of the interventions in the face of 

Climate Change and use these external scenarios to inspire innovative and bold future visions and 
projects; 

3. Assess both negative and positive aspects of proposed projects and developments by developing an 
integrated assessment framework; incorporating the latest scientific knowledge on the Delta and 
contributing river system; 

4. Include all sectors, including producers, civil society, knowledge institutions and governments in 
future planning and project development; inter alia by organising follow-up workshops in the middle 
and upper delta. Ensure adequate preparation and guidance of such workshops, as part of a longer 
term commitment to developing sound strategic interventions; 

5. Enhance the governance of the Delta focusing specifically on land use, zoning and spatial planning, 
in line with the qualities, hydro-ecological functions and development ambitions, and including 
practical (= robust and implementable) regulations for land and water use, and the environment. 
Foster the collaboration in consortia of public (National, Provincial and Municipal) and private 
(Productive sectors and Civil society) partners for sustainable development. Explore the setting up of 
1 overarching Delta authority that can foster land use planning and zoning; 

6. As input to the next planning step of planning, elaborate integrated development scenarios (= 
possible futures) as framework for concrete individual projects. The integrated scenarios and projects 
should meet the core strategic objectives presented during the workshop and should be considered 
as input for further development and consultation with stakeholders, in line with the formulated vision, 
objectives and planning principles. 

Box 1: Recommendations Delta Atelier (Delta Atelier report, 2018) 
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3.3.1 Vision on the Delta 

 
The Delta is seen as a system or mosaic of wetlands, bordering on the most developed 
economic zone of Argentina. The expansion potential of the productive activities and urban 
areas is primarily limited by the frequent inundations, potentially posing a risk to the valuable 
ecological and hydrological functions of the Delta. It is key to channel this pressure, with a 
view to sustainable development and growth in the Delta, without putting at risk the ecological 
and hydrological functions of the Delta. 

 

Key functions and factors 

- Flooding and hydrology; a natural mechanism of flooding through the floodplains and 

wetlands, which attenuates extreme floods of the Paraná River 

- The transport, dilution and retention of contaminants and nutrients, as wells as the 

retention of sediment and the mitigation of erosion processes of river banks 

- Ecosystem goods and services; constituting the basis for much of the economic 

productivity and livelihoods in the Delta through direct economic activities, biodiversity and 

the provision of natural resources 

 

Planning principles 
Building on the vision, and drawing from the body of work on adaptive delta management 
worldwide, in the Netherlands, the USA and Bangladesh, the study team defined the following 
planning principles for this initial study and future follow-up: 

- Consultation and participation of stakeholders – transparency and collaboration 

- Long term orientation, with short term action – promoting flexibility and resilience 

- Focus on synergy between sectors, aspects and development objectives – integration 

- Development of a realistic program and set of projects in the context of the future 

development of the Delta – robustness 

3.3.2 Strategic and operational development objectives 

 
Taking into account the vision and planning principles above, the qualities, opportunities and 
vulnerabilities of the Delta analysed in Chapter 2 and the ambition of the Government of 
Argentina in terms of sustainable development and growth, as laid down in key planning and 
policy documents, the following strategic and operational development objectives were 
developed by the study team. As these objectives have not yet been widely shared and 
discussed, further reflection and elaboration of these objectives with local stakeholders, 
should take place, going forward. Further below, these objectives are used as input for the 
draft assessment indicator framework for Paraná Delta development. 

  

Strategic development objectives 

- Promote sustainable and inclusive socio-economic development 

- Protect and strengthen natural and biodiversity resources 

- Ensure water security for the population 

- Strengthen the adaptive capacity of the Delta in the face of climate and socio-economic 

changes 

  

Operational development objectives 
These strategic objectives are underpinned by the following operational development 
objectives: 

- Increase the productive capacity of the Delta, through value addition and innovation 
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- Raise the quality of life of its inhabitants, in terms of basic services and providing an 

attractive living and working environment, particularly for the autochthonous young 

generation 

- Preserve and enhance ecosystem goods and services 

3.3.3 Integrated assessment 
 
Following the Adaptive Delta Management 
(ADM) approach, integrated assessment is 
carried out to assess the impacts of both 
externally driven changes, as part of e.g. a 
Business As Usual (BAU) scenario or by 
considering multiple Climate Change or 
Socio-Economic scenarios; and internally 
driven strategies, which consist of multiple 
measures, investments and other 
interventions aimed at realising the strategic 
and operational goals of the Delta Plan. 
Typically, each strategy and measure will be 
assessed and compared with the socio-
economic cost of each strategy; resulting in 
an indication of the cost-effectiveness of the 
strategy or measure. In an adaptive 
approach, assessment is also considered in 
terms of robustness, or the “performance of 
strategies and measures in different external 
climate and socio-economic scenarios”; and 
flexibility, or the “ability to adopt a different 
course of action if external conditions 
(scenarios) or policy goals change”. Shared 
Socio-economic Pathways (SSP) and 
Representative Concentration Pathways 
(RCP) have been developed by the 
Intergovernmental Panel on Climate Change 
(IPCC) to facilitate such scenario analysis. 
Drawing on the policy documents and goals discussed above, a longlist of integrated 
assessment indicators has been developed. In the next phase, this list should be validated 
with key policy makers at national, provincial and municipal level, including civil society and 
private sector organisations. In the Annex, the planning tool kit is reported on, a tool to 
facilitate decision-making on strategies and scenarios, building on the indicator list presented 
here below

10
. 

 
  

                                                   
10 The team profited from the input of V. Zagaré in drawing up this longlist. 

Figure 3.1: Applying the simplified assessment 

framework during the Delta Atelier 
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Table 3.1: Longlist of impact indicators (study ream INA-Deltares, 2018) 

THEME INDICATOR SUB INDICATOR UNIT 

E
C

O
N

O
M

Y
 

Land use Type of use urban/rural/island  

Loss of wetland due to urbanization ha 

Livelihood Family income $ month 

Type of job  formal/informal 

Job duration permanent/seaso
nal 

Productive 
activities 

Livestock Area ha 

Strategy to 
face floods 

Evacuation $/day 

Mound/high places $/ha 

Embankment $/linear m 

Losses due to flood $ 

Production $/ha 

Forestry Area ha 

Production  $/ha 

Losses due to flood $ 

Predictability (safe environment to 
produce) 

high/low 

Apiculture Area ha 

Production  $/ha 

Losses due to flood $ 

Fishery Production  $ 

Infrastructure Damages due to flood $ 

Cost of dike construction $/linear m 

Height of dike m 

Energy Solar power MW 

Wind power MW 

S
O

C
IA

L
 

Density hab/ha 

Population growth growth rate 

Provision of service terrestrial/fluvial 

Space domain public/private 

Losses from flood $ 

Relocation due to flood no people 

Access to other 
services < 30min 

Terrestrial no people 

Fluvial no people 

Access to housing yes/no 

Access to education yes/no 

Access to services Sanitation yes/no 

Electricity yes/no 

Internet & cell phone yes/no 
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THEME INDICATOR SUB INDICATOR UNIT 

E
C

O
L

O
G

Y
 

Ecosystem goods 
& services 

Flood mitigation  

Water supply  

CO2 capture Grassland kg/ha/year 

Forest kg/tree/year 

Recreation n visitors 

Fishing & hunting  kg  

Wood supply ton wood 

Ecosystem quality 
& functions 

Biodiversity Red list species (flora) no species 

Red list species (fauna) no species 

Ecosystem engineers yes/no 

Wetland 
quantity 

Surface ha 

Wetland quality Connectivity yes/no 

Hydro-morphology  

Water quality low/high 

Key natural 
processes 

Vegetation growth  

Sedimentation volume unit 

Erosion volume unit 

F
L

O
O

D
 

Water level m 

Water turbidity low/high 

Water siltation low/high 

Flow direction  

Flow velocity m/s 

Water age days 

Area flooded Urban ha 

Nature ha 

Livestock ha 

Forestry ha 

Water level m 

Water level increase during sudestada m 

Time before flood hrs 

Discharge m
3
/s 
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3.4 Stakeholders in the Paraná Delta 

In analysing stakeholders in the Paraná Delta, use was made of the concept of Strategic 

Stakeholder Management (SSM), as applied by Twijnstra Gudde. 

 

SSM consists of four related concepts: 

 

1. Mutual gains approach; the philosophy behind strategic stakeholder management 

2. Systematic approach; roadmap for analysis, strategy and implementation 

3. Strategic stakeholder management professional; skills, interventions and strategic 

stakeholder conversations 

4. Shared vision and working method 

 

In analysing the importance and involvement of stakeholders, the concept of ‘circle of 

influence’ is used. For the purpose of this project, three main categories of stakeholders were 

distinguished, discarding the category of ‘suppliers’, as these are not or less relevant for the 

process considered. 

 
For each of the most relevant aspects, the main stakeholders were then categorised

11
, and 

subsequently summarised in an overview table. The list of stakeholders was then used to 

cross-check the list of invitees to the Delta Atelier workshop in Campana end of August 2018. 

In future steps, this analysis can be enriched with e.g. network analysis to better understand 

the mutual influencing of stakeholders and design the most appropriate stakeholder 

involvement strategy. Examples of such network analysis can be found in PIECAS-DP (2014) 

and Zagaré (2018). In the figures and table below; a large influence is visualised in red, 

moderate influence in orange, and limited influence in yellow.  

                                                   
11 With the input from of two MSc students O. Schölvink and S. Couvin 
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Figure 3.2: Stakeholder analysis 'main economic activities' 

 

 
Figure 3.3: Stakeholder analysis 'infrastructure and communication' 
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Figure 3.4: Stakeholder analysis 'ecosystem goods and services' 

 

 
Figure 3.5: Stakeholder analysis 'urban development' 
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4 Perspectives, strategies and potential projects for further 
development 

4.1 Introduction 

As part of the additional assignment for the three design firms, and as an outcome of the 

Delta Atelier, potential development perspectives, strategies and projects were identified.  

In this chapter, building on the outcome of the Delta Atelier (see Annex C), the different 

perspectives that were elaborated by the design firms, are listed. Thereafter, the core 

strategies are referred to and reflected upon and the 5 potential projects that were identified 

and elaborated, are summarised. The visualisation of the perspectives, strategies and 

projects is a key part of the research by design approach and reference is made to the 

presentation by the design firms at the Bi-National Conference in October 2018. 

 

This activity can be considered as part phase 2 (see Figure 4.1 below) of the proposed 

original approach (see Chapter 1), which can provide a basis for further stakeholder 

consultation, assessment and of the potential impacts and refinement of the proposed 

strategies and projects. 

 

In addition, a planning kit was developed. With the planning kit for the Paraná delta, decision-

makers and stakeholders are informed about the impacts of climate and other long term 

changes (urbanisation, transport, energy generation) as well as the impacts of interventions 

(infrastructure and non-infrastructure) in the Delta. The planning kit facilitates integrated 

assessment and decision-making in support of sustainable development of the Paraná Delta 

and makes it possible to support the comparison of different interventions and quantifies 

(where possible) the impact on ecological, economic, social and hydrological indicators. The 

planning kit for the Paraná Delta, of which a summary description is included in the Annex, 

can be considered a first version of the ‘Assessment & computational framework; indicators’ 

and ‘Visualisation in a Delta Atlas’ (visualised in the yellow box on the right in Figure 4.1 

below), integrated in one tool. Recommendations on the use of the tool in a net phase, please 

see chapter 5. 

 

National institutes such as the Instituto Nacional del Agua (INA), the Instituto Nacional de 

Tecnología Agropecuaria (INTA), as well as universities and university institutes and non-

government organisations have carried out local studies on specific areas and sectors in the 

Delta and developed manuals and guidelines for environmentally friendly production. 

Reference here is also made to the analysis carried out by INA of strategic projects 

(‘Proyectos Estratégicos Para El Desarrollo Sustentable’, INA, 2018). These studies and 

guidelines should be incorporated into future development steps for the Paraná Delta.  
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Figure 4.1: ADM approach for the Paraná Delta 

 

4.2 Perspectives, strategies and projects 

4.2.1 Perspectives 

 
In total five perspectives, an integrated analysis from a particular viewpoint, were developed, 
covering: 
i) water, emphasizing the need for room for the river and the free flow of water and 

sediment; 
ii) ecology, stressing the diversity of bio-physical conditions and landscapes and 

strengthening the co-existence and synergy between nature and productive functions ;  
iii) infrastructure and logistics, seen as a way of organising land use, stimulating development 

in specific areas where they fit in the dynamic water system whilst limiting development in 
others where they do not;  

iv) urban development, by creating stable conditions for urban expansion ‘along the edge’ and 
regulating ‘light and adaptive urban interventions’ inside the Delta; and an overall 
perspective  

v) main organisation of functions, whereby land use follows the qualities of the bio-physical 
(land, water and ecology) system. 

 
A visualisation of these perspectives, as developed by the design firms after the Delta atelier, 
is included in the figures below. 
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Figure 4.2: Perspectives on the development of the Paraná Delta: Water (FABRIcations-H+N+S-ONE, 2018) 
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Figure 4.3: Perspectives on the development of the Paraná Delta: Ecology (FABRIcations-H+N+S-ONE, 2018) 
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Figure 4.4: Perspectives on the development of the Paraná Delta: Infrastructure and Logistics (FABRIcations-H+N+S-ONE, 2018) 
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Figure 4.5: Perspectives on the development of the Paraná Delta: Urban Development (FABRIcations-H+N+S-ONE, 2018) 
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Figure 4.6: Perspectives on the development of the Paraná Delta: Main Organisation of Functions (FABRIcations-H+N+S-ONE, 2018) 

 
 



 

 

 

 

 

 

 

 

Characterisation of the Parana River Delta and Proposal for Development - first phase 

 

11201305-000-ZWS-0009, December 31, 2018, draft 

 

Page 46 

 

4.2.2 Strategies and projects 
 
Building on the perspectives and pressures identified, a set of possible strategies was 
identified, summarised here below, with reflections in italic:  
- Safety conditions; matching the type of land use, beneficial and harmful impacts of 

flooding, the desired natural dynamics of the land and water system and a resulting level 
of protection.  
A societal cost-benefit analysis, including a Strategic Environmental Impact Assessment 
(SEIA), would need to underpin such a strategy 

- Land use follows conditions; essentially the mirror strategy of the first strategy: ‘safety 
conditions’, and underpinning all other strategies 

- Infrastructure principles and dynamic conditions; demanding, as indicated in the 
presentation in the Bi-National Conference a ‘precious strategy’.  
As indicated in chapter 2, infrastructure development may induce unintended further 
changes and impacts and are typically difficult to reverse, given the high level of 
investment and required business model to generate such an investment 

- Urbanisation; including a range of different types of living areas and levels of 
compactness, both ‘on the edge’ and inside the Delta.  
A sound understanding of the impacts of development inside the Delta (e.g. as a result of 
polder development) is key. This is an important knowledge gap at present, as identified in 
chapter 2 above 

- Ecology; including establishing a zoning system and protection regime, a guaranteed 
space for nature development in productive areas.  
Given the complex relations between ecological and bio-physical conditions, a more in-
depth understanding of activity-pressure-impact relations is needed to design such a 
strategy 

- Agriculture; building on the same principle of land use follow conditions, mentioned above, 
and stressing the development of circular approaches and matching agriculture (and 
livestock, forestry) with the ecological conditions of the Delta.  
This strategy can build on a wealth of knowledge and material already developed by e.g. 
INTA, Wetlands International and the different producer organisations in good and 
environment friendly agriculture practices 

- Overview; integrating the above strategy into one coherent strategy for the whole Delta. 
The overall strategy is key to building consensus and achieving synergy between plans in 
projects at National, Provincial and Municipal level, along with developments led by the 
private sector and civil society. By developing an overall strategy, the sum can become 
more than the parts and trade-offs between sectors can be visualised; whilst strengthening 
the unique qualities of the Delta. 

 
The identified possible strategies are included as visualisation in the pages below. Further 
details, relating to e.g. safety conditions, can be found in the presentation by the design firms 
(FABRIcations, H+N+S, ONE, 2018). The possible strategies are intended to inspire and 
structure further plan development and serve as illustration rather than final product. 
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Figure 4.7: Strategy: land use follows conditions (FABRIcations-H+N+S-ONE, 2018) 
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Figure 4.8:Strategy: Ecology (FABRIcations-H+N+S-ONE, 2018) 
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Figure 4.9: Strategy: Agriculture (FABRIcations-H+N+S-ONE, 2018) 
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Figure 4.10: Strategy: Urbanisation (FABRIcations-H+N+S-ONE, 2018) 
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Figure 4.11: Strategy: Overview (FABRIcations-H+N+S-ONE, 2018) 
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The strategies identified have been further elaborated into example projects, with a varying 
degree of detail, to illustrate what could be done to make a start. Basically, five separate 
projects are identified (Fabrications-HNS-ONE, 2018): 
i) The designation of the Delta as a national park;  
ii) Inhabitable polders;  
iii) Hubs;  
iv) Designing the edge; and  
v) Renewable energy production. 
 
The work performed by the 3 design bureaus in cooperation with Deltares/INA should be 
seen as a first sketch or base for a narrative towards a vision. This sketch/narrative can be 
used in the next phase to test and improve the ideas with experts and stakeholders in 
Argentina. 
 

 
Figure 4.12: Potential project: National park Paraná Delta (FABRIcations, H+N+S, ONE, 2018) 
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Figure 4.13: Potential projects: Inhabitable polders; Hubs, Designing the edge and Renewable energy production (FABRIcations, H+N+S, ONE, 2018) 
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4.2.3 Integrated assessment and adaptive delta planning 
 
In chapter 3, a longlist of assessment indicators was proposed, based on key policy goals 
and strategies. In the adaptive delta management approach, integrated assessment takes 
place at three levels: 
- Effectiveness; whereby each strategy and measure, such as the projects developed by the 

design firms, INA or other proposals, is assessed and compared with the socio-economic 
cost of each strategy 

- Robustness; whereby strategies and measures are assessed in terms of their performance 
in different external climate and socio-economic conditions or scenarios 

- Flexibility; the ability to adopt a different course of action if external conditions (scenarios) 
or policy goals change 

 
A range of methods exist to carry out such an integrated assessment, including Multi-Criteria 
Analysis (MCA). Tools such as the planning tool kit, detailed mathematical models, serious 
games and design workshops can all play a part in building a sound basis for decision-
making and populating MCA-type frameworks. Ultimately, decisions are political and societal 
decisions and such assessments serve to inform decision-makers and stakeholders in the 
best possible way. 
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5 Conclusions and recommendations 

5.1 General 
In this report, the results of the cooperation project “Joint Development between Argentina 
and The Netherlands, Characterisation of the Paraná River Delta and Proposal for 
Development – first phase” are detailed. The report also includes a summary of the output of 
the additional assignment granted to three design and planning firms One Architecture & 
Urbanism (ONE), H+N+S and FABRICations to support the Delta Ateliers and further develop 
potential strategies and project proposals for the Paraná Delta, and to Deltares for the 
development of the first version of a Paraná Delta Planning Tool Kit and makes regular 
reference to the 2 detailed reports prepared by INA as part of this cooperation project. Details 
and outputs of the work of the three design firms are available as separate document, as 
presented during the Bi-National Conference (October 2018). A summary of the report on the 
Planning Tool Kit is included in the Annex but is also available as stand-alone document. We 
have therefore taken the liberty to frame our conclusions and recommendations on the other 
outputs as well. 
 
In the previous chapters 2, 3 and 4, the first steps towards the development of an adaptive 
plan and set of strategies for the Paraná Delta, have been presented. The qualities of the 
Delta were analysed and key pressures and risks identified, including climate change. At the 
same time, the unique qualities of the Delta, as landscape and mosaic of ecosystems, and 
source of natural resources and economic opportunities, were highlighted, constituting 
important natural capital for the nation as a whole. 
 
Potential strategies, building on the qualities of the Delta and developed with a view to long 
term sustainability (people, planet and prosperity), were also developed, building on the 
baseline studies (Castro et al, INA, 2018) and Delta atelier (Oliemans et al, 2018) by the three 
design firms (Design team, 2018), and providing a view to the potentialities but also urgencies 
for the Paraná Delta. These strategies, and associated potential projects, should not be 
considered  the final product but a starting point for further analysis, consultation and design. 
 
Last but not least, a simplified assessment framework was outlined, to support decision-
making and anchoring of the strategies in existing policies and ambitions. 
 
The Delta is a highly valuable landscape, offering livelihood security to its inhabitants and at 
the same time performing hydrological and ecosystem functions for society as a whole, 
including the urban-industrial corridor of Buenos Aires. However, climate risks are not 
sufficiently understood and merit a sound analysis to better understand the impact on society, 
nature and the economy. Integrating the best available knowledge and projecting towards the 
future is the best guarantee that ‘the solutions of today do not become the problems of 
tomorrow’. The recommendations below reflect these considerations

12
. 

5.2 Recommendations 

5.2.1 Expand the analysis and knowledge development 

 
A vast body of knowledge exists on the Paraná Delta; its hydrology, ecosystems, productive 
sectors, stakeholders, urban development and climate. Important work has been carried out 

                                                   
12 The recommendations on further strategy development, stakeholder engagement, program organisation and 

management are partly based on an internal MEMO by Twijnstra Gudde, available for further reference. 
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as part of this project, e.g. through the GIS and document analysis which has become 
publicly available on the INA website and a range of other scientific projects. 
 
Important knowledge gaps also exist; which need to be addressed if unsustainable 
developments are to be avoided and to create as much synergy between initiatives and 
stakeholders as possible. The main gaps include:  
a) The impact of polders (and other infrastructure that affect the hydrology of the Delta such 

as embankments, bridges and urbanisations) on flood levels, flow distribution and ecology. 
For this purpose, Activity-Pressure-Impact relations are needed to describe the bio-
physical-ecological impact chain, underpinned by validated conceptual and mathematical 
models 

b) Climate scenarios, covering the main factors affecting Delta development; such as the 
frequency, depth and duration of ‘sudestadas’, precipitation and evapotranspiration – 
affecting the water balance -, rainfall and run-off as contribution to floods, and sea level 
rise 

c) Key parameters included in Social Cost Benefit Analysis, including the direct and indirect 
value of productive sectors, valuable habitats, ecosystem goods and services.  
 

Partly, this knowledge is available and requires integration and linking of disciplines, on the 

other hand gaps exist in quantification and developing conceptual and numerical models to 

support decision-making. Much can be gained in the short run by creating an easy to 

configure and improve knowledge platform, with a view to involving stakeholders and experts 

from the very beginning and channelling knowledge development towards key decisions to be 

made. A conscious choice was made to develop the planning tool kit in Excel, build on 

existing knowledge and models already developed in Argentina. In the next steps, the 

planning kit should be focussed on assessing and enriching the chosen strategies, priority 

projects, key productive sectors and selected ecosystem goods and services. 

5.2.2 Building blocks for further strategy development 

 

Building on the analysis above, the following building blocks for development are identified: 

- Enrich the facts and data analysed with information that is lacking to substantiate the 

different qualities within the Delta 

- Refine and further develop the vision and goals and strategies for the Delta, with an 

integrated and holistic scope: at geographic, sector and governance level. This includes 

strengthening the alignment with established policy goals (PIECAS-DP, others) and 

programs 

- Prepare scenario’s as narratives of possible futures of the Parana Delta, including climate 

change and economic development as main drivers and taking into account population 

growth, urbanization, environment and ecology 

- Building on the potential strategies developed; further develop adaptive strategies, to 

achieve the objectives and vision against the background of the formulated scenarios. A 

sequence of steps is proposed: 

o Define and refine the potential strategies into promising strategies (using the 

assessment framework and further consultation and design workshops) 

o Based on commitment and funding opportunities; select preferred strategies and 

alternative pathways 

o Detail plans / programs for the lower, middle, upper delta areas, including the 

necessary regulatory actions 

o Definition of a long term implementation program with no regret measures (=measures 

that support reaching the goals in different scenarios) on the short term (5 years) while 

preparing adequate implementation and policy measures with alternative adaptive 
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policy pathways for the mid-term (5-15 years) fitting in a long term perspective and 

Parana Delta Vision (2018-2050) with a very long term orientation (2100) on climate 

change 

- Develop a road map for the short term, medium term and long term, including both 

projects / measures as well as legal and financial steps. The road map includes the 

decisions are needed at national, provincial and municipal level, the anchoring-linking of 

the developed goals, program and instruments and the financial arrangements that need 

to be made between the levels of government (e.g. to enable cost sharing) 

- Carry out institutional strengthening, including multi-level governance, capacity building 

and collaboration between levels of government, the private sector and civil society 

5.2.3 Stakeholder engagement 

 
Above, the high level of existing knowledge was mentioned, with well-known institutes such 
as INA and INTA but also provincial, municipal and national government agencies, 
universities, NGOs and producer organisations. These are a rich source for further strategy 
and instrument development. To ensure, a working consensus among stakeholders in going 
forward, a structured and well-designed stakeholder approach is needed, with preparation 
and an intelligent phasing of communication. The following steps are recommended: 
 

- Define a clear process for stakeholder engagement: which parties are co-decision makers 

and therefore shareholders, which parties are stakeholders and who are the key players 

within these stakeholders, considering their interests. Based on this analysis; define which 

stakeholders are involved at what level of participation: co-decision making and co-

working, sharing of ideas and plans, and informing, e.g. to create awareness, to be 

transparent 

- Clarify what Parana Delta development means in terms of issues, challenges and 

knowledge gaps but also on vision, objectives and strategy making and governance 

methodology. Manage expectations of modes of involvement, approval process funding 

and decision-making 

- Define milestones and decision-making moments where the input of the stakeholders is 

needed and how can this input best be assembled: in writing, plenary sessions, round 

tables, 1-on-1 meetings, others 

- Consider installing and an advisory board including representatives with important 

knowledge and expertise on the Delta, including: research and knowledge institutes, 

universities, municipalities, private sector - producers, NGO’s; and others 

- Engage specific expertise, to complement the bio-physical knowledge available. Use can 

be made of international experience gained in other Delta’s, but this experience needs to 

be tailored to the conditions of the Paraná Delta and take into account the experience 

gained in this project and other participatory processes, and local experience of 

stakeholders 

5.2.4 Organization and management of the Parana development process 
 

- Consider establishing a Steering Committee with the relevant representatives at national, 

provincial and local level. The design depends on the scope for the next steps; if, for 

example, specific plans will be developed for each part of the Delta, a general Steering 

Committee could be created as well as specific / regional Steering Committees for each 

part of the Delta – with the Chair of these specific / regional Steering Committees 

participating in the General Steering Committee 
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- Decide if the Paraná Delta development is organized as a project or as set of programs 

e.g. for Upper, Middle and Lower Delta, or along thematic lines (ecology, infrastructure, 

livelihood security e.g.) and design integration linkages 

- Establish under the above mentioned Steering Committee a small but effective project / 

program management organization with professional management and support staff 

- Make sure the knowledge and expertise within the project / program team reflect the 

integral scope of issues and challenges but also the adaptive planning methodology and 

process management experience and skills 

- Define and address the challenges and opportunities for capacity building and knowledge 

management 
 
 
…
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B Timelines forestry, livestock and fisheries sectors 

 

 
 

Figure 5.1: Timeline of forestry production in the Delta (INA, 2018, building on Galafassi, 2001 and Galperín et al., 

2013) 

 

 

 

 
 

Figure 5.2: Timeline of livestock development in the Delta (INA, 2018, based on Galafassi, 2001, Galperín et al. 

2013, and Quintana et al. 2014) 
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Figure 5.3: Timeline of fisheries production (INA, 2018, based on data of the Secretariat for Agriculture, Livestock, 

Fisheries and Food, 2007, and Galperín et al., 2013) 
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C Report of the 1-week study visit and training on Adaptive 
Delta Management 

In June 2018, a dedicated INA team visited the Netherlands as part of the project. The visit 

and training was aimed at the following: 

 

- Internal workshops on the first vision on the Delta, including the GIS analysis, 

vulnerabilities and opportunities, stakeholder analysis, integration of themes and the use of 

landscape design techniques. 

- Technical presentations, training and discussions on adaptive delta planning, climate 

change, the room for the river program, participation, collaborative modelling, with 

presentations by Deltares experts and a representative from the Dutch Delta 

Commissioner. 

- Field visits to the Room for the River location in Lent, the multimodal transport hub in 

Venlo and Rotterdam harbour. 

- Networking with the Dutch water sector and wrap up. 

 

In addition, a matchmaking and networking event was organised on the last day, to which 

representatives of the Dutch water sector were invited by Deltares. After introductions by INA 

and Deltares, pitches were held by the Dutch water sector parties, Hereafter, a networking 

event was held in the main hall of Deltares. To conclude the study visit, the Secretary Water 

Resources, and Ambassador of Argentina to the Netherlands, joined a wrap-up session of the 

Paraná Delta and Waterways project. The main conclusions of the study visit and training 

were presented and further guidance was sought from the Secretary in preparation for the 

Delta Atelier in Argentina. The presentations and detailed program were provided to all 

participants. 
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D Summary Delta Atelier 

Introduction 

At the onset of the project, a participatory approach was considered essential, and it was 

decided that this should be part of this first phase as well, to gain experience upon which to 

build moving forward. In the project proposal, 3 workshops were foreseen, making use of the 

‘research by design’ approach. Stakeholder analysis was carried out prior to the first 

workshop, which would then be enriched by the experience of the first workshop. Due to 

budgetary constraints, it was not possible to organise smaller, separate workshops and 1 

large workshop was organised, in Campana. Given the above budget limitation, this location 

was considered the most optimal to allow for as broad a participation as possible. To prepare 

for the workshop, interviews were carried out with key stakeholders and basic material was 

made available to all participants. The workshop yielded important insights, critical feedback 

and valuable lessons learnt.  

 

The Delta Atelier 

On August 29, 2018, the Delta Atelier Paraná was organized in Campana. Due to budget 

constraints, the original plan of organising 3 regional Delta Ateliers was not possible and 1 

combined workshop was organised. For this reason, Campana was chosen as location to 

facilitate participation by stakeholders from the whole Delta, including stakeholders from the 

Entre Ríos, Santa Fe and Buenos Aires Provinces. Some 80 stakeholders from national, 

provincial and municipal government organisations, civil society (including NGOs), 

universities and institutes as well as producers, participated in the 1-day workshop and 

actively discussed insights and ideas about a resilient and sustainable future of the Paraná 

Delta. The objective of the Atelier was to reflect on the projects introduced at the start of the 

workshop, initiate an exchange of ideas on potential new projects, and, finally, help define 

building blocks for a broader, integrated vision on the future development of the Delta. 

 

To facilitate participants’ feedback, a 

simplified set of indicators, was 

presented, drawn from a longlist (see 

also chapter 3 for a further discussion 

of these indicators) derived from key 

policy documents such as PIECAS-DP, 

the National Water Plan and the 

National Plan to achieve the SDG’s, 

included here. 
 
 
  

Figure 5.4: Simplified indicator table 
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Workshop program 

The workshop was organised in 3 group sessions, 

3 plenary feedback sessions and 1 panel 

discussion. The 1
st
 session was focussed on 

reflecting on the proposed projects, suggesting 

improvements from the perspective of the different 

stakeholders, with results laid down in a simplified 

impact assessment table and a map including 

critical points and improvements. The participants 

were asked to form 4 parallel groups according to 

the 3 themes introduced above. It was decided to 

from 2 groups for the theme of physical 

connectivity due to the anticipated strong interest 

to discuss the 2 proposed projects presented as 

part of this theme: 1) road connectivity, and 2) 

fluvial connectivity. 

 

The 2
nd

 and 3
rd

 third session were oriented towards developing a vision for the Delta in 2040, 

based on the shared view of the participants of what the Delta would ideally look like in 2040. 

To structure the activity, three different perspectives, which the participants were free to 

amend, were introduced to get the discussion started and stimulate a diversity of viewpoints: 

i) A connected and vibrant Delta; ii) A secure, healthy and productive Delta; and iii) 

Productive and protected ecosystems in the Delta. By taking 2040 as time horizon, the 

participants took a virtual step into the future to develop a vision on the Delta for 2040 

according to the perspectives introduced above. In the third and last group session, the 

results from each group work were contrasted and built upon by a separate group to stimulate 

interaction and enrichment of the proposed vision 2040. The results were laid down and 

presented on a map and discussion notes.  

 

In the figures below, examples of the workshop output on Vision 2040 are provided. 

Figure 5.5: Workshop program 
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Figure 5.6: Example of a shared vision for the Delta developed during the group work 
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Figure 5.7: Example of a shared vision developed by the groups 
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Panel discussion and conclusions 

Finally, a panel discussion, with plenary questions and feedback was held to discuss key 

points raised during the day and draw conclusions where possible. In the concluding session, 

participants voiced their strong desire for further involvement and joint development of 

strategies and projects, beyond the scope of this study. 

 

In conclusion, a lively discussion was held on the proposed projects and the vision for 2040, 

with rich material developed and valuable suggestions of the participants. These included:  
 
a) local and regional connectivity improvement, based on both fluvial and road connectivity 

and tailored to the socio-economic needs;  
b) small scale energy production and innovation;  
c) environment friendly agro- and forestry processing and value addition, including branding; 
d) enhanced application of good agricultural practices in line with the natural characteristics 

of the Delta;  
e) the development of ecological corridors, ensuring connectivity and habitat adequacy for 

key species.  
 

Spatial planning and regulation, institutional cooperation and stakeholder participation, and 

the need to align activities with the natural qualities of the Delta were stressed as key, cross-

cutting factors. Participants indicated their eagerness to remain involved in future steps of 

development of an integrated plan for the Delta. 

 

Figure 5.8: Panel participants 
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Figure 5.9: Lively discussions between atelier participants 

 
Critical observations were also made: 
 

i. an in-depth introduction of the 6 projects was felt necessary, providing back-up 
information to carry out the analysis by the group;  

ii. extensive discussions were held on whether to consider the proposed projects as 
strategic (contributing to the strategic objectives) with the general consensus being that 
the projects were mostly operational (contributing to the operational objectives) and 
primarily focussed on infrastructure;  

iii. the proposed projects were all located in the lower Delta, which gave the impression that 
the middle and upper Delta were not going to be considered in a future plan; and  
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iv. the participants stressed the need for a linkage with the goals, analysis and process 
developed during the development of PIECAS-DP, as well as the rich knowledge on the 
Delta developed by Argentinian experts. 

 
A broad consensus was reached on the need to: 
 
a) base future developments on a sound understanding of the hydrological, 

geomorphological, ecological, socio-economic, productive and livelihood aspects in the 
Delta and its surroundings, and their interactions and interdependencies;  

b) assess both negative and positive aspects of proposed projects and developments;  
c) include all sectors, including producers, civil society, knowledge institutions and 

governments in future planning and project development; and  
d) develop a coherent legal-administrative framework including laws and regulations on land 

use, spatial planning, water management and environment. The workshop was closed 
with a commitment to make public the results of the Delta Atelier. 

 
As mentioned above, a separate and detailed Delta Atelier report was produced by the INA-
Deltares team. 
 

Next steps: development scenarios 

In a wrap-up session on Friday the 31st of August, after the workshop and a joint field visit to 

the Delta, including Zarate and Tigre municipalities, the above points were internally 

discussed by the team of INA, Deltares, the architects and the Secretariat for Water 

Resources. Drawing on the group work, a first step was taken to develop future development 

scenarios (= a coherent narrative of potential future development) in line with the vision and 

strategic objectives developed by the study team and presented during the atelier. 

 

Three strategic themes emerged from the evaluation and analysis of the group sessions: 

 
1. Sustainable urbanisation; 
2. Connectivity and networks; 
3. Ecology and nature development. 
 
The following cross-cutting themes were also identified, considered key to sustainable 
development of the Paraná Delta: 
 
- Inclusive governance and participation; 
- Land use planning and regulation; 
- Sustainable productivity. 
 
Many linkages exist between these strategic themes, deserving elaboration into two 
integrated development scenarios: the Centralised Development Scenario and the Network 
Development Scenario. Each scenario is driven by internal drivers (policy decisions, societal 
development) and external drivers (climate change, urbanisation, international developments) 
drivers and can be said to ‘fit’ with a governance type. A summary of the 2 development 
scenarios discussed is included here below. 
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As indicated in the main report, an additional assignment was carried out by the three 

architecture design companies to elaborate the development scenarios introduced here into 

potential strategies and exemplary projects. Their comprehensive work, which was presented 

during the Bi-National conference, is documented separately. 
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E The planning tool kit for the Paraná Delta 

Development of the first version of the planning kit 
The objective of this service was to develop a first version of a strategic planning kit / 

dashboard for the Paraná Delta in Argentina, in close collaboration with INA. With this 

planning kit, decision-makers and stakeholders are informed about the impacts of climate and 

other long term changes (urbanisation, transport, energy generation) as well as the impacts of 

interventions (infrastructure and non-infrastructure) in the Delta. 

 

The planning kit facilitates integrated assessment and decision-making in support of 

sustainable development of the Paraná Delta. It supports the comparison of different 

interventions and it quantifies (where possible) the impact on ecological, economic, social and 

hydrological indicators. Its simple configurable interface facilitates the use of the tool by 

different end-users. Moreover, by using a library of measures and indicators as variables, it 

can be updated with newly available data with relative ease.  

 

The scope of the planning kit is integrated: i) acknowledging key processes for the ecological 

functioning of the Paraná Delta; ii) covering the ecosystem goods and services provided by 

the Delta; iii) including key productive sectors and economic activities; and iv) focusing on 

economic, ecological-environmental and social-livelihood aspects of sustainable 

development. The geographical coverage is the Delta as defined in PIECAS-DP and adjacent 

municipalities of Entre Ríos, Santa Fe and & Buenos Aires provinces.  

 

The planning kit is developed in the context of Delta planning for the Paraná Delta. It builds 

on the GIS and further analysis of external scenarios (such as climate change), conceptual 

relations between key factors – referring to previous studies by Argentinian experts on 

productive sectors, the unique qualities of the Delta, its ecology, ecosystems goods and 

services. By focussing on agreed policy-impact indicators, the planning kit aims to inform the 

future strategy development process, building on previous policy and scientific work, potential 

strategies and projects developed by the architecture firms but also INA, local actors such as 

NGOs, municipalities, provinces, producer organisations and other actors that are keen to be 

involved in the development of the Paraná Delta. 
 

What are the components of the Paraná Delta planning kit? 
The planning kit consists of five main panels, further discussed in the following sections: 
1. Climate change scenarios; 
2. Perspectives; 
3. Strategies (= combinations of interventions) to compare; 
4. Indicators; 
5. Map display. 
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Figure 5.10: Screenshot of the main screen of the planning kit 

 
The planning kit exists in two languages: Spanish and English. One can easily switch 
between languages by selecting one of the buttons in the top-left corner of the screen. 
 

Climate change scenarios 
 

 
 
To explore the impact of climate change on the hydrological regime of the Paraná Delta, four 
climate (change) scenarios are included. As low flow situations are equally important for the 
functioning of the Paraná Delta, in next versions the full year needs to be included. Based on 
reports and models from Claris LPB (2008)

13
 the following initial scenario conditions have 

been included, as suggested by INA: 
 

                                                   
13

 D9.13 Model of the geomorphology and sediments in the Lower Parana River; D9.14 Prediction of climate 

change scenarios effects on navigation partner, dredging needs and bank stability in the Lower Paraná River; 

and D9.15. Prediction of climate change scenarios effects on the Parana delta front growth and the 

consequences on the available area extension to Buenos Aires urbanization assessed. 
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Figure 5.11: Normal and extreme situation, including climate change 

 
In the current version of the planning kit, climate change scenarios now impact the delta only 
directly through its hydrological characteristics such as precipitation, water levels and flows. 
In the next version, this should be expanded to parameters such as temperature (extremes 
and averages), wave and tidal action, salinity intrusion, dry spells and wind speeds. 

 

Perspectives 
 
Strategic planning involves multiple stakeholders and interest groups. The planning kit is 
configurable to provide perspectives from different viewpoints. In this version, three main 
perspectives are identified: 
 

 
 
By selecting a perspective, stakeholders can specify in the planning kit how to sort their 
measures, sort their list of indicators, show their map view and theme and choose their 
decision scale (whole delta, administrative boundary, or landscape unit). These perspectives 
were selected based on the outcome of the Delta atelier and can be amended to reflect 
emerging viewpoints, vulnerabilities and opportunities. 
 

Strategies to compare 

 

 
 
The main goal of a planning kit is to provide an instrument to compare the effect of different 
measures/intervention or set of interventions (= strategy) on different indicators and for 
different climate scenarios. This panel provides the possibility to compile strategies to be 
compared. A new panel opens with a categorized list of measures that has been identified 
from literature and interviews. Interventions can be combined to compile a strategy and 
compare the performance of each strategy in the indicator scorecard. Each intervention is 
described in a factsheet, including basic data, a technical explanation and reasons why it 
could be selected.  
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Further it includes an icon, map visualization (spatial distribution), size and an indication of 
general impacts on the different indicator categories (social, ecology, economy and water 
resources). The interventions can be configured to measures. As the dashboard is Excel-
based, it is relatively easy to adapt, tailor and share. 
 

 
Figure 5.12: Screenshots of the intervention selection panel 

 

Indicators and scorecard 

 

The planning kit includes a scorecard with the function to compare the performance of 

different strategies on selected indicators. Two types of indicators are included: indicators that 

directly relate to policy objectives – decision support indicators – and indicators that describe 

the impact of scenarios and interventions on the land, water and ecosystem. These are called 

water system indicators. In the current scorecard, the indicators reflect the whole Paraná 

Delta. The values are currently qualitative, except for the outputs of the hydro-dynamic model 

(to be discussed further below), and indicate the impact direction (increase or decrease) 

compared to the base case (= current condition). In a next version, a business as usual case 

is foreseen. The business as usual case is the case in which, for a chose future, no extra 

measures are taken and the current policy is extrapolated to the future. The colors indicate 

whether this direction is positive or negative. 

 

A top list of indicators is selected by the user to be shown on the main dashboard. A detailed 

longlist with examples of indicators from literature and interviews, verified by consultation, is 

provided by clicking the ‘Detailed’ button. In a next step of the development of the planning 

kit, the temporal and spatial dimension of the indicators should be included, allowing for 

differentiated indicators for different parts of the Delta. In addition, the indicators should be 

extensively discussed and validated by policy makers and stakeholders. As discussed in 

Chapter 2, the current list of indicators was derived from key policy documents such as 

PIECAS-DP, the National Water Plan (Plan Nacional de Agua) and the national plan for the 

achievement of the SDGs. 
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Figure 5.13: Screenshot summary scorecard 

 

Map display 
 
The last panel provides the map display, where maps describing the spatial distribution of the 
relevant indicator are shown.  
 

 
Figure 5.14: Screenshot map display planning kit 

 

Models 
 
The planning kit provides an interface to a rich number of models. In this first version two 
types of models have been developed: conceptual and a hydrological (numericall) model. The 
models are preliminary and not yet fully validated by researchers and users. This would be 
part of the next steps in development.  
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The main external source of data for the models and planning kit thus far has been the GIS 
database developed in the first phase of the project, as described in Chapter 2. 
 
Additional data was obtained from the meetings with possible end-users after the bi-national 
conference, during a dedicated visit by Deltares in November 2018. This information included: 
 
• Shapefile with a detail map with forested plots in the lower delta; 
• Shapefile with the outline of the Delta according to PIECAS-DP, as reference map; 
• PDFs provided by Wetlands International with detailed information on the ecosystem 

goods and services provided by the wetlands of the Delta. 
 
The stakeholders consulted indicated that more, rich, data can be obtained from other 
institutes in Argentina (INTA, Universidad de San Martin, others). Moreover, these 
stakeholders (see section 4.4 for an overview of the additional stakeholders and experts 
consulted during the 1-week mission in November) provided local and expert knowledge 
regarding the hydrological models. 
 
Conceptual models 
 
Based on literature and interviews, a number of draft conceptual models have been 
developed. These are a starting point for discussion, with next versions to follow from expert 
consultations, data analysis and emerging knowledge.  
The conceptual models are considered as one of the tools to help planning kit developers and 
users to discuss the functioning of the delta. 

 
Figure 5.15: Conceptual model of the relations between ecology, water resources, social and economic aspects 
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The ecology, and more specifically, the goods and services that the Delta wetlands provide, 
are possibly the most complex to capture in conceptual and numerical models. An overview 
of key goods and services are visualized here below. 
Conceptual models have been developed for the provision of ecosystem services and 
biodiversity and – as example – livestock farming, always in relation to scenario changes 
(floods, droughts e.g..) and potential interventions. In subsequent versions of the planning kit, 
these models should be further refined, validated and underpinned by quantitative 
relationships. Moreover, other key sectors such as apiculture, fisheries, forestry and basic 
living conditions (housing, sanitation, information and energy services, to name the most 
important ones) should also be included in the planning kit to arrive at an integrated 
assessment. 
 
Hydro-dynamic model 
 
A hydro-dynamic model is a mathematical model to simulate river flow in specific timeframes 
within a year under both normal and extreme circumstances. The model developed covers 
the entire delta. INA and Deltares developed a D-Flow FM 2D model for the delta, based on 
the existing 1-D model that was developed by INA in the past. FM stands for Flexible Mesh 
and means that areas that require more detail can be modelled very detailed and areas that 
require less detail can be modelled with much less detail. This allows for users to zoom in on 
critical areas such as critical infrastructure or sensitive ecological zones. 
 

 
Figure 5.16: Screenshot FM-model 

 
Based on the existing high-resolution Digital Elevation Model (DEM) and bathymetry from the 
main branches in the Paraná Delta a model schematization is developed. Boundary 
conditions are defined and based on an existing 1d river flow model. At the time of reporting, 
INA is still carrying out runs of the model for distinct 26 cases, described. A detailed overview 
is provided in the separate report on the planning kit. These will subsequently be integrated 
into the first version (planning kit v.1)  
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Figure 5.17: Example model run hydro-dynamic model Paraná Delta 

 
This first version of the planning kit was developed jointly by INA and Deltares. From INA, 
Mayra Morales and Pablo Garcia provided major inputs, whilst from Deltares, the main input 
was provided by Kymo Slager and Begoña Arellano. Further input was provided by Tom 
Buijse (ecology) and William Oliemans (productive sectors). Mayra Morales developed the 
hydro-dynamic model during a 2-week working assignment at Deltares in the Netherlands. 
 
A 1-week mission to Argentina was also carried out between the 1

st
 and the 7

th
 of November. 

During the mission, meetings were held with potential end-users, to assess the relevance of 
the planning kit for their decision making. Additionally, the indicators and interventions 
included in the planning kit were reviewed and adjusted. 
The following meetings where conducted: 
 
• Rural Society of Ibicuy – Marcelo Settimio and Jorge Moritan; 
• Directorate of Development of the Delta and Forest of the Province of Buenos Aires - 

Pedro Botta Olaciregui; 
• Manager of Sustainability and Development at Arauco - Bernardo Abel Hauri; 
• Ministry of environment of the Province of Santa Fe - Jacinto Raul Speranza; 
• Director of Planning from the Ministry of Environment of Santa Fe - Ricardo Biasatti; 
• CORUFA (Regulating committee of water use of Entre Rios Province) - Eduardo 

Asueta; 
• Department of Hydraulics of Entre Rios Province – Carlos Alberto Victor; 
• INTA Paraná – Ernesto Massa; 
• Wetlands International (Argentina office) – Daniel Blanco, Gastón Fulquet and Marco 

Vermassen. 
 

Conclusion 
Preliminary results confirmed the overall need and acceptance of the planning kit, with special 
interest shown on the supporting hydrological models. The flexibility and ability to visualise all 
key variables in one screen were particularly appreciated. At the same, the need for further 
knowledge integration and collaborative development was also stressed. Some stakeholders 
stressed the need to refer to PIECAS-DP, to ensure continuity with previous planning 
initiatives and recognise the importance of the existing knowledge in Argentina. During the 
meetings, feedback was also generated on the list of indicators. 
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F GIS and baseline analysis 

Baseline information and analysis 
The first activity consisted of 3 sub-activities: 1. Development of a public GIS database; 2. 

Field visit and expert workshop; and 3. Analysis of vulnerabilities and opportunities of key 

sectors. These have been compiled into a Baseline Study report, titled: “Informe 01: “Base de 

datos Georeferenciada del Delta de Paraná”, published on the website of INA 

(https://www.ina.gov.ar/index.php?seccion=21). The GIS database can be found on the same 

website. 

 

GIS Database and baseline information 
To prepare for the analysis and stakeholder consultation, an extensive GIS analysis was 
carried out, by INA. A total of 44 GIS data layers were produced, in four categories: i) physical 
characteristics; ii) infrastructure; iii) economic activities; and iv) administrative boundaries.  

 

Figure 5.18: Overview of the GIS database for the Paraná Delta, developed by INA (source: INA website) 

 

The GIS information was presented and validated in March 2018 during an expert 
consultation workshop in INA, attended by some 30 experts from government, universities, 
NGOs, and producer organisations. During this half day session, in which the Deltares team 
also participated, stakeholders reflected on the information and initial analysis, leading to a 
further refinement of the GIS database. The results have been laid down in the baseline study 

https://www.ina.gov.ar/index.php?seccion=21


 

 

 

11201305-000-ZWS-0009, December 31, 2018, draft 

 

 

Joint Development between Argentina and The Netherlands 

 
F-25 

report (Informe 01: “Base de datos Georeferenciada del Delta de Paraná).and the initial 
version of the Delta Atlas, a screenshot of which can be found here below. In the Delta Atlas, 
all the basic GIS maps, the vulnerabilities and opportunities for each key sector and proposed 
projects or actions can be viewed side by side. 
 

 

Analysis of vulnerabilities and opportunities 
Based on the above GIS analysis, the expert workshop at INA, the joint field visit to the lower 
Delta and the internal INA-Deltares workshop, an analysis of vulnerabilities and opportunities 
for the key sectors and themes for the Paraná Delta was carried out. The final analysis is 
included in this report (chapter 2) and can be found in the draft final report by INA (Delta del 
Paraná, proyectos estratégicos para el desarrollo sustentable, informe final, Noviembre 
2018), pages 17 and further. With respect to Ecosystem vulnerabilities, extensive analysis 
was carried out by Kandus (2010), building on the work of Malvarez (1997) referenced above. 
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G Deliverables in the TOR 

Drawing from the request for proposal (“offerteaanvraag”), by RVO/RWS, the deliverables of 
the first phases are outlined here below, following the numbering in the request for proposal. 
In the request for proposal, also, an approximate task distribution between Deltares and INA 
is indicated, included below. 
 
Deliverable 4.1: Document analysis and studies 
Result: Baseline document and maps and initial GIS data base: 
 

• INA: document analysis and baseline document; 

• Deltares: GIS data base and initial Delta Atlas and document review 
 
Deliverable 4.2: Joint Argentina — Netherlands Quick Scan Mission and Delta Atelier 
on Problem Analysis, including field visits, initial stakeholder meetings and inventory 
of data and information 
Result: Mission and Delta Atelier report on key findings: 
 

• INA: organization field visits and base maps and reporting; 

• Deltares: Internal Delta Atelier report on key findings baseline and internal expert 

workshop (= Delta Atelier) 
 

Deliverable 4.3: 1-week hands-on training on Adaptive Delta Management and the use 
of Modelling and Tools for decision-making, including assessment of existing 
modelling and knowledge support tools in Argentina 

Result: Course materials and visit reports to key decision-makers, public- and private sector 
parties and knowledge practitioners: 

 

• INA: case material Argentinian examples; 

• Deltares with other Dutch expert partners: course preparation and implementation, and 

reporting, including 1-day study visit 
 

Deliverable 4.4: Joint Argentina — Netherlands Mission and Delta Atelier on Visioning 
and Identification of Opportunities and next steps for the Parana Delta Plan 

Result: Mission and Delta Atelier Report; Position Paper on the Paraná Delta, including Policy 
Indicators and initial Delta Atlas; adjusted-refined work plan for the Parana Delta Plan: 

 

• INA: Draft position paper on baseline conditions and policy objectives; 

• Deltares: Delta Atelier report, including agreed policy objectives, indicators and 

quantification (modelling) framework for the Parana Delta Plan and advice regarding 

next stages of the project (formulated in a revised work plan) 
 

Deliverable 4.5: A presentation about the performed study and outcomes for the Dutch 
Water sector as well as insights in opportunities for the Dutch Water Sector and 
possibilities for finance of the next phase of the project. 

• Deltares and other Dutch partners 
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