Parand Delta

New scenarios to link the delta dynamics with a sustainable
development of the Lower Parana Delta

PS presentation

Ana Paula Amieva Gomez






L x T 5 o i
\

4 DTrases "SR
(9 = ’.—h“i‘:’;\: 5 -".’.‘ "" F







72

/ﬂg @“ i gff,l\% 3

o~

SAE, S

oS, Y P

S, S AT
e,

Parani Delta

ey _zfm_*i

[Py

ot




Parani Delta



]
=)
p—{
m
o
g
<
=
<
~









VIDEO DE WETLANDS

10



Parani Delta




La Plata River Basin
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La Plata River Basin
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La Plata River Basin - matter & e
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La Plata River Basin - geopolitics

E Soy crops
% Cattle farming
. Urbanization
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. Reservoirs
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Parand Delta

Buenos Aires 17.000.000 inhabitants
Rosario 1.400.000 inhabitants
Gualeguay 40.000 inhabitants
Gualeguaychu 90.000 inhabitants
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Natural Reserve los Pajaros y
sus Pucblos Libre
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Spanish invasion

A Guarani family captured by slave hunters. By Jean Baptiste
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Agro-exportation model

et

Caricatura de Roca llegando a la presidencia. Afo 1879
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Evolution of soybean harvested area by region
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Estimated extraction of the main nutrients for the 1970 to 2005
soybean cropping seasons in Argentina
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(NASA image)




Parand Delta

Buenos Aires 17.000.000 inhabitants
Rosario 1.400.000 inhabitants
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Contrast in development

Matanza River, Buenos Aires

Western Side

Gated communities, San Fernando,
Buenos Aires

Gualeguay Urban area, Gualeguay
River

Eastern Side

Wetlands Gualeguay River
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Parand Delta and Natural Reserve LPPL

E Natural Reserve LPPL
D River basins
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Research framework



Research question

How to counteract the anthropogenic disruption upon the wetlands, taking the natural reserve Los Pdjaros y sus
Pueblos Libres as a biophysical unit of design and expand the adaptive capacity of its system and stakebolders within
the delta dynamics?
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Conceptual framework
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Conceptual framework
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New system of care based in common Values



Approach



Ecosystem based adaptation
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Balancing ecosystem services

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

Based on McMichael et al. (2005)
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Towards a new system of care

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

Based on McMichael et al. (2005)

45



Context
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Current stakeholder system

Academic institutions

" Local municipality

National government

Provincial government

NGOs

Tourists

Private Sector

National institutions
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Vernacular knowledge

49









Biodiversity and landscape units
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Agricultural capacity

I Ligneous vegetation

Cattle Farming

Soy Crops

Winter Soy Crops

B Corn crops
Floodplain

& Urban settlements

+ Surubi
+ Dorado
+ DPejerrey

Soybean cultivated




Balancing ecosystem services

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

Based on McMichael et al. (2005)
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Towards a system of care - Strategies

Strategy A:

Transitioning from a mono and
extensive agricultural practices towards
agro-ecology practices

Strategy B:

Leveraging ecotourism as a way of
diversifying the economic model,
fostering a sense of ownership and
care.
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B: Knowing is caring
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co-tourisy,

Gualeguay River Basin

Los Pajaros y sus Pucblos Libres Reserve

Deltaic Region
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Area of intervention



Multiscalar

Lower Parana Delta

Expansion of the
Adaptive Capacity from
Bottom-Top
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Multiscalar

Gualeguay Corridor

Blue green corridor

Protected Area LPPL

Connectivity of tributar-
ies and Delta

Lower Parana Delta

Expansion of the
Adaptive Capacity from
Bottom-Top
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Multiscalar

Area of intervention

Gualeguay Corridor

Blue green corridor

Protected Area LPPL

Connectivity of tributar-
ies and Delta

Lower Parana Delta

Expansion of the
Adaptive Capacity from
Bottom-Top
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Area of intervention, city of Gualeguay

Land uses
1 Cattle
X Soy crop
# Corn crop
7 Urban area
0 5km EN
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Area of intervention, city of Gualeguay

Critical Areas

Floodplain

I Soil degradation
High risk of erosion

2% Extensive agricultural upong campo Bajo
[ ]

Sand extraction
— Dikes
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Towards a system of care

Rethinking the productive system
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Floodplain riparian zone: “Nernity”
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Dry season Rainy season

Bird Wacching Restoraation of wetlands withna-
uvel species, restoring ecological Water flow regulation, flood control Evapotranspiration and condensa-

Dissiveikieraciion ey Fapdi and coastal protection tion

Reintroduccion of species, which
Viewing wild life regenerate and reinforce regulation Fishin

and maintenance Ecoservices s
Hiking

Passive interaction
Collective Surface water used for irrigation for
food production

practices of care Viewing wild life

Tree- Bank \nhiliy*

Shrubs ng,
shading, woody debris
imput
Grass - Filtering mn-oﬂ‘

suoz uegredny

Improvement of habitat for species
dicplaced.

Decomposition and fixing processes
improving soil quality

Accumulationof organic matter,
storage and recycling nutrient.

Increasc of landscape connectivity,

by expanding the ecological

qualities



Viewing wildlife in Nature -
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Nature ) = Reforestation by local Bird W“d“‘y
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Agriculture Activities - Campo Alto: “Ka’aguy rupi”
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Dry season

Rainnfed agriculture.
Crops depending on
Diversification of food production f‘ai.nfal.] and no human
for extreme events (drought and irrigation

Restate agroecology practices from
Guaranies, that improve the soil
production

Viewing wild life flooding periods)

WSio'::cg'l farms Agroforestry,

8 o8y minimun nutrient
losses. improvement

Collective of erosion of

practices of care monoculture

Companion planting to maintain

o soil natural balance.
Crop Rortation, improvement of

soil ecological qualities

Rainy season

Visiting
agroecology farms

Natural beach

Kayaking

Restoration of degraded plots, with
native species, and monitoring, to

restore natural cycles . .
Reforestation of riparian zones,

bank crosion regulation

Natural irrigation,
and strategies of water
retention, and natural
flood protection

Drainage system to control water
table and provide irrigation
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Bird watching
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Dry season Rainy season

Retain moisture and nutrients in
the soil mounds, more fertile and
productive

Campo bajo suitable for cattle
Kayaking farming. natural grasslands and

T Rotational livestock, allow
natural water provision

grassland restoration

Control of grey infrastructure, that
preserve the open natural hidrologic Retain moisture and nutrients in

' Kayaki system the soil mounds, more fertile and
aking productive

. Fishing

‘ Viewing wild life

Fishing

Visiting Grasslands

Viewing wild life

Preserves biodiversity, provides

Restoration of grassland with native
natural habitats, improve water

species . .
Monitoring water and soil in Yerra Mounds p'rovnde araised Pl“.rfm m quality, vital for fish species
periods (periods of cattle sanitation) for vegetation to grow, creating a
microhabitat
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Human - k

-Nature

interaction "
Kayaking

Visiting Grassland landscpe  Visiting and Exploring cattle
farming
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. Management of '“*
gray infrastruture N

Fishing

Improving

il

i
‘ Sediment catchment

SN N

Tntense rainfall Rainfull periods - Dry periods
periods Noflooding risk

81



New order
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Agroecology - Rainfed and crop rotation

Riparian agriculture - agroforestry - natural irrigation
Flooding area

Reforestation and regeneration of native fores

Urban area

Gualeguay River

Area of orchards

Protected mature forest

Restoration centre

Natural reserve. Mingueri, Bolson, Boqueron

— Green corridors along rural pathways
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Tourism Activities Undertanding of the Engagement of people in LA Awareness of the vale of Awareness of the Ecosystem Inmersive experiences

Foodproduction system remediation processes Ecosystems . . values
Visiting Hiking Collective Reforestation Bird watching Tishing Kayaking
agroccology farms
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ditches for natural irrigation

Reforestation with native
specics

‘Iree buffer strips accompanied by | Meeting point to facilitate
knowledge shznng. mummnng of

Livestock rotation for
native forest regeneration

practices

Beach accessibility for leisure
purposes

Subdivision of plots itioni Wetlands ion in areas of
from monoculture coward agm sand extraction
ecology- d ling current
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‘Iree buffer strips accompanied by
ditches for natural irrigation

Reforestation with native
specics

the

Meeting point to facilitate Subdivision of plots itionis Wetlands ion in areas of
knowledge shanng. monitoring of | from monoculture coward agm sand extraction
1 of and | ecology- ds ling current
seed banks practices
Downscaling
monoculture scale
Intercropping / Rainfed crops
Towards agroforestry
Natural regeneration / no intervention
Reforestation
Natural regeneration
Wetlands restoration

Livestock rotation for
native forest regeneration

S

Beach accessibility for leisure

purposes
Tetting nature regencrate itsclf
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‘Iree buffer strips accompanied by
ditches for natural irrigation

Reforestation with native
specics

Meeting point to facilitate Subdivision of plots itioning | Wetlands ion in areas of
knowledge sharing, monitoring of | from monoculture toward agro sand extraction
the techniques of ionand | ecology- d ling current

seed banks

Livestock rotation for
native forest regeneration

practices

Beach accessibility for leisure

purposes

Downscaling
monoculture scale

Intercropping / Rainfed crops

Towards agroforestry

Natural regeneration / no intervention

Natural regeneration

=
=

Wetlands restoration

Tetting nature regencrate itsclf

Subdivision for different crops and
planting native trees

*

Natural regeneration / livestock »
roration to improve regencration

-

Planting

°

Narive species appearing at former
sand extraction sites, taking
advantage of river fuctuation
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‘Iree buffer strips accompanied by | Meeting point to facilitate Subdivision of plots g | Wetlands inareas of
ditches for natural irrigation knowledge sharing, monitoring of | from monoculture toward agro sand extraction
the techniques of diation and | ecology- d ling current
seed banks practices
Downscaling
monoculture scale
Intercropping / Rainfed crops Subdivision for different crops and Water retention and ditches for
planting native trees irrigation of the different crops
T @
Natural regeneration / no intervention Natural regeneration / livestock Natural regencration of native forest/
roration to improve regencration Agroforestry
)
Reforestation Q
Natural regeneration Planting Mature forest
Wetlands restoration

Reforestation with native
specics

Livestock rotation for
native forest regeneration

Beach accessibility for leisure
purposes

S
/

Tetting nature regencrate itsclf Naive species appearingat former
sand extraction sites, taking

advantage of river ffuccuation

Narural weelands regencraced
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Towards an interrelated and multi-dimensional system of care

Rising awareness, fostering sense of care and ownership and diversifying economic model
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Ecotourism Routing

Fishing

Archaeological sites

Bird watching

Agrocecological farms

Green corridor - riparian zones

Diverse natural wetlands
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Alignment of different cycles

Sep

Productive cycles

Ecotourism cycles

Precipication
Fertlizer appplication before Planting crops
Plague monitoring and appliction pericides
i needed

Feralization period.
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Stakeholder

management



Proposed stakeholder system

National government
Provincial government
NGOs
= Tourists
Local municipality
Local organisations
Local inhabitants
Lacal agriculture producers
Local cattle owners
Local land owners
Private Sector
National institutions

103



Transition phases



Phase 1

Recognition & Implementation
Degrowth of monoculture and
extensive agricultural practices
Sec. de Hacienda y Produccion .
Sec. de Obras, Servicios Publicos y Planificacion | Public Ambition
Sec. de Turismo, Cultura y Deporte Sector Statement
Participatory Common
design Values
Co : 2 Agroecology
NGOs mmon vision
INTA
‘Workshop (round table)
Wetands Ind. | Ingtitutions ) Diagnosis of critical areas | =777 i
RAMSAR Definition of common
Civ. Soc. Org. values Ecotourism
RRCE*
Association de Turismo X
Farmers Private
Agro-industries Sector
Remeditiation of critical areas ™ |
“Rege ion-Remediation-Conservati p

Privesestor
Provincal gvernment
. Natonal government

Local sakehokders
. 3 Lol monicpliy

NG
. . [ra -
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Phase 1 - Recognition and implementation

° Consolidating Los Pdjaros y sus Pueblos Libres asa RAMSAR

site for ecosystem conservation.

° Recognition of critical zones, and plans for remediation

° Promoting sustainable agriculture and responsible land
management for long-term ecosystem health.

° Reinstating Guarani knowledge and practices of care and

diffusion among actors

° Enhancing and promoting eco-touristic sites in the area

1. Private sector
Provincial government
National government

{ S 2. Local stakeholders

. 3. Local municipality
NGOs

o . Educational instirution

4. International organisations 0 Skm

106




ity of Gualeguay
Sec. de Hacienda y Produccion

Sec. de Obras, Servicios Publicos y Planificacion
Sec. de Turismo, Cultura y Deporte

NGOs

INTA
Wetlands Intl.
RAMSAR
Civ. Soc. Org.

Association de Turismo
Farmers
Agro-industries

Phase 1

Phase 2

Recognition & Implementation Activation & Regeneration
Degrowth of monoculture and - omemcens
extensive ltural practices | © l <8 Agroccology practices
sharing Diversification of crops
Public Ambition Actors
Sector Statement
Participatory Common Farmers
design Values ” INTA
Incentives
__________ = Planning Land-owners
Fducation Residents
Common vision Agroecology
Workshop (round table) Aligment of practices
Institutions ) Diagnosis of critical arcas |~~~ oS leca ey naturalcyces [~ '. E
Definition of common
values :
Ecotourism
o Marketing Tourism Ag.
---------- Tt Story-butlding | Municipality
RRCE* Land-owners
Farmers
Private
Sector |
3 years
Remeditiation of critical areas K
Natural regeneration
Livestock rotation to improve regeneration
“Rege -R Conservati p
I
|
|
< |
i
i
| L Dresector
LR L] Provacl govrnenc
el Natoalgovernment
. s A N . 1 Lol
. P . . 3 Lok ey
N NGOs
. N0 iion y . [ —



Phase 2 - Activation and Regeneration

. Reforestation, regeneration and strong monitoring of critical areas along
the floodplain.
. Regeneration of natural grasslands affected by fires to restore soil

structure and sedimentation processes.

. Establishing agro-ecological network into the city's food system.

1. Privatesector
2 1 ent

National governmene
. 2. Locl sukeholders
3. Local municipality
ad NGOs
Educationsl institution

4. International organisations

- Agroecology market Cor

EEs e

‘Water way

Dikes interventions
Agro Ecology farms
High level of erosion
New natural reserves
Agro escology

Riparian agriculture
Remedation of critical a
Sustainable cattle farmir
Cattle farming - cerritos
Expansion

Gualeguay
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Phase 1 Phase 2 Phase 3

Recognition & Implementation Activation & Regeneration Consolidation & Conservation
Degrowth of monoculture and
extensive Jeural practices | Faclitating knowledge  Agroccology practices Subdivision of acres for
sharing Diversification of crops different crops
Municipality of Gualeguay
Sec. de Hacienda y Produccion i d inabl
Sec. de Obras, Servicios Publicos y Planificacion | Public Ambidon Actors : Su:tf:ma! <
Sec. de Turismo, Cultura 'y Deporte Sector Statement o SR “ it
Participatory Common Farmers Reforestation of | Nat. Gov.
design Values . INTA Hoodplain i Soil Prov. Bs.As
__________ o Planitar Incentives Land-owners r{rnedx'an'an Prov. Rosario
Education Residents : Prov. Santa Fe
NGOs Common vision Agroecology :
INTA . 5 Faere
‘Workshop (round table) Aligment of practices Consolidation
Wedands Ind. | Instiutions DIl Disgnosis of crivicalareas [~~~ ===~ [ === e e B e e o e - @
RAMSAR Definition of common i :
Civ. Soc. Org. values Eedtoutism Netiole ) - SR
Marketing Tourism Ag. 7 Dep. of local
T Story-building | Municipality i N Building municipalities
RRCE* e Land-owners Economic i xﬁustmnurt Tourism
. ) — Farmers diversification | Planning
Association de Turismo Private Connect with Agriculture
Farmers Sector H (inter)national
Agro-industries L cco-tourism networks
3 years 7.10 years
Remeditiation of critical areas N | .
atural regeneration Forest growth and replanting if necesary
Livestock rotation to improve regencration
“Regs ion-Remediation-Conservati P
|
i
‘
\ / ; ; i
i
[ ce— S | ! P —
ot gernmen e —
. Naton govent . onal goesminent
P , M 2 Loalukhoden p . ¢ i 2 Loclsubshoides
* . 3 Loskmiciy A . > Kool 3% Lolmmbiply
. PR S p— ) 1 09




Phase 3 - Consolidation and conservation

° Reforestation and ecological remediation efforts are prioritized,
resulting in successful restoration, increased biodiversity, and
improved soil quality.

o Eco-tourism activities expand to include new private reserves,
offering immersive experiences and diversifying the local economic
model.

° Soil remediation through agroecology practices improve soil

fertility and productivity and incorporating organic farming
methods and natural fertilizers.

1. Private sector
Provincial government
National government

2 Locl stakeholders

3. Local municipality
NGOs
Educational institution

HEYe -

- Agroecology market Connection
- Water way

Dikes interventions

Agro Ecology farms

High level of erosion

New natural reserves

Agro escology

Riparian agriculture
Remedation of critical areas
Sustainable cattle farming
Cattle farming - cerritos
Expansion

Gualeguay
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Phase 1

Phase 2

Phase 3

Phase 4

Recognition & Implementation Activation & Regeneration Consolidation & Conservation Expansion
Degrowth of monoculture and
extensive agricultural practices | FAcliating knovledge - Agrccology pracie Sum(;l?im of acres for dgrpecology nerwvork
aring Diversification of crops erent crops Regional food markers
Municipality of Gualeguay Towards a sustainable agriculture
Sec. de Hacienda y Produccion i b and soil for the entire Parana Delta
Sec. de Obras, Servicios Publicos y Planificacion | Public Ambition Actors s"“f"”" ¢
Sec. de Turismo, Cultura y Deporte Sector Statement o | agriculture
Participatory Common Farmers Reforestation of | Nat. Gov.
design Values ' INTA Floodplain gy Prov. Bs.As /
o Plenitas Incentives Land-owners r{rnedx'an’an Prov.Rosario|
__________ i Residents 3 Prov. Santa Fe
NGOs Common vision Agroecology :
Wed dI.rAInZ e D Workshop (round table) | o | ___ Aligmentof practices IR N— Consolidation | . . Expansion of an Replicate management
edands 'nti. | Institutions Diagnosis of critical arcas and natural cycles of ecosystem innovative ecosensitive  system of care in other areas
RAMSAR Definition of common B : practices
Civ. Soc. Org. values E i
cotourism Netiork . - —
Marketing Tourism Ag. ¥ Dep. of local
\\~\\ Story-budlding | Municipality , y Bm'[d,‘,,g municipalities \\\\
RRCE* Land-owners Economic S Tourism — |
Asoctation de Tri — Farmers diversification | Planning
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Phase 4 - Expansion

° The successful model established in Gualeguay is adaptively
replicated on a larger scale, encompassing the entire delta.

. Integration of other communities and stakeholders into the
common system of care, considering the unique characteristics of
each tributary.

. Collaboration, knowledge exchange, and partnerships are

emphasized to create a network of stakeholders dedicated to delta
preservation and enhancement.

° The expanded system promotes ecological connectivity, resilience,
and coordinated action for long-term sustainability.

Provinci n
National government

2. Locil stakeholders

112



113



-

114



P L

115



Are you conscious of where is the smoke is
really coming from?

¢Sos consciente de donde viene el humo
realmente?
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Gualeguay City
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‘ Natural beaches
Q...
practices of carc

Arca of family farming.
Urban Agroccology

Permeable pavement

Natural inand Wetlands. drainage
reduction. Natural playground and
public accessibility

Bank and bed renaturation,
Safeguard ecological functions of
the floodplain direct flow of water
and habitat for aquatic species

Surface constructued wetlands

Improve lateral connectivity,between

Visiting
agroecology farms main water body and wetlands. to
improve environmental performance
Kayaking and bring back wetland biota
River baypass regulates inflow and
outflow of water
Fishing

Cultural program

Urban growth, with typologies for
river variability
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Gray Infrastructure
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Natural beaches

Stop the expansion of new dikes
and opening old dikes to reduce the
risk of flooding of the Gualeguay
city.

Delta Islands, in rainfall
Bird Watching | o are flooded.

Passive interaction
Visiting Grasslan -

Viewing wild life |

Monitoring in yerra periods.
Controlling the chemical pollution

Increment of grassland species that
improve water retention in rainfall
periods

Letting the water pass through
during periods of heavy rainfall,
’ improving
Kayakis
aking Rotational livestock allow Improve the landscape connectivity,
grassland restoration and preventing landscape homege-
. L neization
Fishing

o Visiting Grasslands

Wetlands are the most effective
carbon sinks on the planet, due to
their ability to capture and store
large amounts of carbon in the
form of organic matter

Natural floods increase the fertile

soil capacity. Natural feed for
grazing animals
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