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nexus concept and evolution of ecosystems integration

water centered resources security hexus and ecosystems as an externality

three dimensions defined as resource securities
bidirectional connections of securities

responds to unsustainable development models

that violate natural resource constraints

focuses on the interconnections of water, energy,

and food sectors
centered on water resources

considers global trends, environment, economy,
society, investments, and innovation as

externalities
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nexus concept and evolution of ecosystems integration

resources nexus aiming at resources security, based on the ecosystem services

- &
Food and agriculture
* anequal framework with respect to the Enhonced
. . g food, water, and

three dimensions i energy security
* the three dimensions are defined as

resources \_ )
* bidirectional connections between the - f 1 1 1 ~

Himolcycn ecosystem sarvices
WEF Provisioning Regulating Supporting | Cultural

* Food, todder, tuel
Fresh water
Minerals
Raw materials Disturbance regulation
Pollination Regulating precipitation,
Genetic resources monsoon

Climate regulation * Recharging groundwoter * Traditional knowledge
Water regulation * Soil formation and practices of

Biological control = Erosion control conservation
-

e externalities: the ecosystems

e Recreation

* goal: resource security

Water retention
Nutrient cyding, movement | ® Agro-biodiversity

'/.OOIO
\




nexus concept and evolution of ecosystems integration

nexus of sectors and ecosystems as a central nexus component

ENERGY

L1

Ecosystems are active components, not passive recipients

Provide essential services (water purification, flood control, soil ECOSYSTEMS
fertility)

Sustainable resource management requires integrating ecosystem

considerations

Coordinated cross-sector and transboundary strategies ensure
long-term resilience

LAND/
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nexus concept and evolution of ecosystems integration

sector nexus of defined interlinkages

Irrigation
Fertilisers
Harvesting
Tillage
Processing
Storage

Pumping
Water/Wastewater treatment
Drainage ;rrigati;:n
define nexus interlinkages » Desalination vocessing

water distribution

which describe positive or negative
interactions, flows of mass and energy, or

effects related to infrastructure
Energy generation
Cooling
Extraction
Transport
Bioenergy production

| Bioenergy production il




nexus concept and evolution of ecosystems integration

sector nexus implying different layers of analysis acknowledging ecosystems as an additional component

three threads of Nexus analysis

* bio-physical/bio-chemical analysis
* socio-economic analysis
* policy analysis

three operating spheres for the Nexus

* knowledge creation

* participatory governance

* methods and tools
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SIMANEXUS concept of the Nexus for Nexus-compliant practices and innovations
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Knowledge is created when developing a nexus
analysis, as well as new methods or assessment
processes. It is an ever-evolving characteristic of the
Nexus approach resulting from democratic science

processes and dialogues between actors involved in a
Nexus assessment.

Represents all analytical processes required for
a nexus analysis. It highlights the importance of
quantitative practices in Nexus assessments to
inform decision-making.




nexus concept and evolution of ecosystems integration

integration of ecosystems into the WEFE Nexus is not optional but fundamental

Healthy ecosystems are indispensable
for the resilience and sustainability of water, energy, and food systems,

and their consideration must be central in nexus planning and implementation.

€ Processing, distribution, treatment

WATER ENERGY
\ ECOSYSTEMS ’




nexus concept and evolution of ecosystems integration

interconnectedness of crises and solutions

biodiversity, water, food, health, and climate
Interconnected Crises Require Integrated Solutions
Biodiversity Underpins Human Well-being

Transformative Change is Essential




adding “Nature” to the Water-Energy-Food Nexus

¢ How is «nature» represented in the Water-Energy-Food Nexus?
¢ Whatis the role attributed to «nature» in the Water-Energy-Food Nexus?

¢ How is «nature» conceptually integrated in the Water-Energy-Food Nexus?

WEF Nexus AND Ecosystem* 400
WEF Nexus AND Environment* 1271
WEF Nexus AND Biodiversity 100
WEF Nexus AND Ecolog* 331

WEF Nexus AND Natur* 578




interdisciplinary process of knowledge creation
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navigating terminologies

» pature-based solutions t
|

environmen
ecosystem services

ecosystems

wef féxus

natural resources

environmental impact

social-ecological systems
land use biodiversity

higher frequency of terminologies that have a human
connotation, over terms such as ecosystems, environment
and biodiversity, highlights an inherent human-centred
perspective to the nature component




paradigms on the integration of “nature”

pumping; water & wastewater treatment;
drainage; desalination; water distribution

infrastructure, processes stress Political and Economic Conditions
on habitats & biodiversity due to

pumping, WWT, desalination

energy generation,
cooling, extraction; transport;
bioenergy production

Irrigation;
food
processing

ecological flows in Socio-Ecological System (SES)
hydropower, thermal pollution

through cooling water 7

provisioning
wood, fuel, win:

energy & waves, efc.

Human
sub-system

bio-energy
production,

Ecosystem
sub-system

irrigation; fertilizers;
harvesting; tillage;
processing; storage,

N

syste
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provisioning water
regulating purification;
flood & erosion control

social processes
demography, livelihood activities,
technology

ecological processes
nutrient cycling, species
interaction, evolution

infrastructure, processes
water quality stress on habitats &
deterioration due to biodiversity due to
fertilizers, pesticides, irrigation, fertilizers,
eutrophication, food harvesting, tillage,
industry wastewater processing, storage

water quality

water resources
depletion violating
ecological limits,
ecological flows in
irrigation withdrawals

human components
individuals, communities,
institutions

ecological components
individuals, soil,
atmosphere

bic-energy
production lar
antagonism

wild foods; sail fertility
pollination; diseases;
invasive species; regulation
of fires, droughts, flood:

land use change; afforestation; land abandonment;
eutrophication; agricultural practices; over-predation; grazing

Large-scale Biochemical Conditions

Nature as an underlying Nexus in wider social-
Nature as a separate node . : .
supporting layer ecological dynamics




paradigms on the integration of “nature”

pumping; water & wastewaler treatment;
drainage; desalination; water distribution

Level of knowledge creation
desired or needed

Facilitates creation of
knowledge of the system

Supports transformative
change

“energy generation,
energy

rrigation; fertiizers;
harvesting: tilage:
processing; storage,

water quality

outrophication; agricultural
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production land
antagonism

++

++

Political and Economic Conditions

Socio-Ecological System (SES)

Human
sub-system

Ecosystem
sub-system

ecological processes
nutrient cyeling, species
interaction, evolution

social processes
demography, livelihood activities,
technology

ecological components
individuals, soil,
atmosphere

human components
individuals, communities,
institutions

Large-scale Biochemical Conditions
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homogenising WEF-Nature Nexus paradigms

r N

uman sub-system
Ecosystems sub-system

ecological processes
nutrient cycling, species
interaction, evolution

social processes
demography, livelihood activities,
technology

ecological components
individuals, soil,
atmosphere

human components
individuals, communities,
institutions




concluding remarks

Key messages

* (Go beyond the optimisation of the WEF-Nature Nexus
* Recorgnise the intrisic value of nature beyond the benefit to the WEF Nexus

Insights on how the WEF-Nature Nexus paradigm may be operationalised in case studies:

* Flexible, iterative, dynamic work plan (knowledge, governance, tools)

* Interdisciplinary approach + harmonized language & awareness phase

* Ex-ante policy coherence + ex-post impact evaluation

* Governance structures for cross-sector collaboration

* Robust ontologies & semantics - interoperability & data integration

* Wise choice of simulation methods (complexity science, resilience)

* Living Labs > co-creation, real-world testing, innovation

* Digital Twins - real-time data, simulation, visualization, decision support
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