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The Environment-Related Challenges

To propose long-term environmental strategies
for achieving sustainable development by the
year 2000 and beyond

The concept of sustainability as applied to the
city is the ability of the urban area and its region
to function at levels of quality of life desired by
the community, without restricting the option
available to the present and future generations
and without causing adverse impacts inside and

outside the urban boundary
Sustainable City Conference in Rio, 2000



Source: The Guardian, 2016
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The shift in climate patterns mainly caused
by greenhouse gas emissions (i.e., from
natural systems and human activities).

About 1.0°C of temperature increase now,
which is likely to reach 1.5°C between 2030
and 2052 if this continues to increase at the
current rate (IPCC, 2018).

This is mainly causing:

Changes in irradiance and UV-B levels.

Changes in the amount of precipitation and
humidity patterns,

Alterations in the incidence of abiotic and
natural disturbances worldwide.



https://www.theguardian.com/environment/2016/jun/10/paris-floods-made-almost-twice-as-likely-by-climate-change-say-scientists

BIOSIIETERINICES

Climate change scenarios are augmenting
Issues not only on organisms and
ecosystems but also human systems and
well-being.

Associated with contemporary anthropic
disruptions (i.e., natural resources overuse,
production model, population growth,
inequality between nations). Triggering
disturbances in the biosphere more than
its capacity to resist.

Human species are the higher threat to
the earth's environment.

Source: Kontogianni et al., 2012
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Mind-map with climate change scenarios and disruptions caused

Kontogianni, A. D., et al.. (2012). How do you perceive environmental
change? Fuzzy Cognitive Mapping informing stakeholder analysis for
environmental policy making and non-market valuation. Applied Soft




UN Sustainability Goals




SDG Engineering contribution

* Manage the nitrogen cycle
* Provide sustainable irrigation

*Provide clean air, water, safe
food production

*Develop nanotechnology and
bioengineering

* Provide clean water

* Provide renewable energy

* Increase efficient use of
energy




Water, Energy, Food

« Three important resources for sustaining life but
interlinked

* 70% of freshwater withdrawals and 30% of
energy for agriculture (pumping and fertilizers)

« Water is required for energy (44% of total
withdrawal)

« Energy Is required for water (extraction,
conveyance, treatment, heating, desalination)

Water and agriculture for biofuel production
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WEF Nexus

« Since 2011, Bonn conference, water,
energy and food connections mentioned
as WEF Nexus

 More sustainable solutions to solve
challenges of trade-offs

* Close link to SDG challenges as
mentioned

* Holistic frameworks but lack of
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Challenges




Methodology

» Characterizing and quantifying
connectivity

* Modeling of the WEF network

* Performing future management scenarios
to assist decision making
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Characterization

 WEF Index

 WEF models

* Optimization models
 Life-cycle assessment
* Input-output analysis
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Scale of various WEF nexus
models
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WEFN methods

« Data Envelopment Analysis Model (DEA)

* Institutional Analysis and Development
Framework (IAD-NAS)

* Nexus Assessment 1.0 developed by FAO
 WEF nexus tool 2.0 (online)

« Water, Energy, and Food security nexus
optimization model (WEFOQO)
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Mining, extraction & processing Production of
LCA concept materials
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Other approaches




| | I
Disseminate Awareness Stimulate Research Develop Holistic Promote Multi-Stakeholder
and Education about the and Innovation on the WEF Policy Coordination Engagement (among Farmers,
WEF Nexus and its impacts Nexus and sustainability for the WEF Nexus Poli kers, Entrep ars.
Researchers and the Civil Society)

Demographic Changes
put pressure on natural resources:

Population Growth
Economic Changes TT e’-JscaIe Migration
put pressure on production 9 g

and consumption Land Use Change
behaviors locally, Growing Middle Class
regionally and Urbanization
internationally: Change in Consumers
Behaviors
International Trade GLOBAL
c dities Pri DEMOGRAPHIC
ommodities Prices CHANGES

GLOBAL Trade-offs between Energy and Food [— Trade-offs between
ECONOMIC are evidenced in the dichotomy Food and Water
CHANGES between land for biofuellenergy are evidenced in
crops and food crops, while
agricultural activities also
require energy:

agricultural activities,
which require water,
energy and land:
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Trade-offs between Water and Energy are evidenced
in water extraction, processing and transportation,
and energy production such as hydroelectricity,
which also requires energy for its functioning:

«» Hydroelectricity
« Water extraction, processing and transportation

GLOBAL
CLIMATE AND
ENVIRONMENTAL
CHANGES Climate and Environmental Changes increase
l competition for WEF resources influencing
society, the environment and the economy:

& Extreme Weather Events

& Land Degradation

8 Ocean Acidification

4 Change in Precipitation Patterns
4 Global Warming

#Sea Level Rise

#Floods

4Droughts

The WEF Nexus represents the complex interrelations and
interdependencies among water, energy and food systems, it is
a security challenge, essential for sustainable development.

Fig. 1 The WEF Nexus for sustainable development




Concluding remarks
(a) Strong interactions of water, energy and
food resources

(b)Research ongoing and not implemented
yet widely

(c)No single approach but common starting
point needed

(d)Social dimension should also be included
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Thank Youl!l
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