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It costs on average
just US 25 cents a day to
feed a hungry child and
change her life forever.

While food is the
most basic of human
needs required for survival,
on average, 1 in 8 people
go to bed hungry
each night.
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Hunger Kkills,
maims, reduces IQ,
lowers wages, reduces
school attendance and
undermines economic
growth.

v

New Zealand

Food Security: physical, social
and economic access to
sufficient, safe and nutritious
food to meet dietary needs for
a productive and healthy life

(World Food Summit of 1996).




The Water footprints or Virtual Water concept

"Over the coming decades, feeding a growing global population and ensuring food and
nutrition security for all will depend on increasing food production. This, in turn, means
ensuring the sustainable use of our most critical finite source - water”

Ban Ki-moon, World Water Day, 15 march 2012
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The Local Carrying Capacities of Nations

* WF determined using bottom-up hydrological modeling at 5 by 5 arc spatial resolution.

*Average values are calculated over 10 years periods.
Calibration: AQUASTAT and UN statistical division database (FAO, 2010b, UNSD, 2010°).
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The Virtual Carrying Capacities of Nations

TFM =trade food matrix

TFM, (ij) = volume of
commodity y traded
from i and nation j.

@ = O[TFM, (i. )]
w¥ = TFM, (i,/): VW, (i)

VW, (i) = EELW;
y
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Water Wealth of Nations
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Water Global Unbalance
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Modelling Sustenability of VW Dependent
Countries Population

System of coupled differential equations
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Scale-free network

Small world network

Topological properties similar to those
observed in the real global VW trade
network

K .(t)=K,,.(1+¢(t)) and decreasing W (t)

Rockstrom, J., et al. GRL 39.15 (2012).

Positive feedback between demographic
growth and technological innovations
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Using food Trade Data - Temporal Networks

No effect of trade
Net Importers

Net Exporters

Food Scarce

K (t)x(t)ea®At

z(t + At) =

z(t)sgn(a(t)) + K(t) + z(t)e***sgn(a(t))

Temporal Food Trade Patterns and Stability, in preparation
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Conclusions & Perspectives

Side-effects of the globalization of resources

*Unbalance between the rate of growth in water rich countries and the
water resources exported to virtual water dependent countries

*Decreasing stability in time of the food-demographic coupled system
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Conclusions & Perspectives

DATA ANALYSIS

*Estimate the uncertainity of VW footprint calculations
*Create public and shared databases so to work with the same data

*Data on Food Stock, Food Waste,...

MODELLING

*[s there any optimal network topology in terms of water saving?

*How to quantify waste or detrimental links in the virtual water
trade networks?

*Robustness to perturbations and fragility of the network



Thanks for your attention!
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