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Summary

Food and water security are among the top global risks facing the future of our planet and our current
way of life. Four out of the top 10 global risks highlighted in the 2014 World Economic Forum report
"The 2014 Global Risks Report" are directly related to water and food security. The report also
highlighted a major shift in the risks and the manner in which the global community sees these risks. For
the first time, the big risks are seen as economic, environmental, and societal rather than geopolitical:
this is a major change in the way in which the global community sees future risks and touches on the
enabling conditions for good resource management, i.e. governance, political and social stability. The
report also highlighted the manner in which global risks are interconnected and have large-scale impacts
that ripple across the economies and societies. Managing global risks effectively, requires that we make
the effort to understand, measure and foresee the evolution of the interdependencies between risks.
Essentially, the report reaffirms previous calls for nexus thinking: looking not only at components in
isolation, but at the broader system, focusing our efforts into a new reality of managing complexity.

In this paper we emphasize these findings. We start by introducing the global resources challenges, risks
and shifts in what society defines as global securities. We then explore the grand challenges surrounding
resources scarcity and the need for a holistic platform to quantify these interlinkages and tradeoff
analyses. In order to implement such a holistic platform, we introduce the water — energy — food nexus
[WEF Nexus] as a resource integration platform that can help with scenarios analysis. Moreover, we
introduce various nexus hotspot applications around the world to highlight the use of such a holistic
nexus platform to address the securities of water, energy, and food resources. One of the major hotspots
highlighted is the water-food nexus challenge and sustainable agricultural intensification, mainly as
relates to dryland. These agricultural systems are currently dominated by the land centric concept of
producing more food from the same land without analytically defining sustainable production systems
that take the resource nexus into consideration. We argue that sustainable agricultural intensification
should also be based on the sustainable use of the pillars of the natural system: energy, soil, water, and
atmosphere, which are key to facing the water and food crisis. However, managing these resources
requires a quantifiable framework for characterization and modeling the hydro-functioning of the soil-
plant-atmosphere system. The lack of such a framework prevents the scientific community from
quantifying, managing and thus, sustainably utilizing other water resources, mainly green water and
non-conventional waters, such as greywater, wastewater, and produced water.

To summarize, the paper introduces a WEF Nexus approach based on a theory of holistic systems. It is a
hierarchal approach that begins with localizing the food security issue by taking into account issues of



policy, quantification and accounting for the water, land, and food issues from the perspectives of
science, governance, finance, and local capacity building.

The paper concludes with four points to be explored for bridging the water-food gap from a WEF nexus
point of view. These are:

(1) There is a need for holistic platform to determine interlinkages and tradeoffs for resource
management and allocation. Such a platform will offer a systems view of the solution for
each pillar, without infringing upon the others.

(2) Site specific accounting for the feasibility of alternative water for bridging the water food
gap is essential. Such feasibility must be accompanied by long term impact studies on soil
quality and human health.

(3) Green water is a precious resource that must be better defined, accounted for and represented
in thermodynamic modeling and hydrologic scaling. Such a multi-scale hydrologic platform
would enable us to quantify and map system resources at a regional scale, enabling local
information of the soil thermodynamics to be easily scaled up to the policy scale and vice
versa.

(4) A change is needed in the manner in which soil water medium understanding and
characterization where soil and soil properties represent soil behavior.
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