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Managlng Green Water for Resilience
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FRESH WATER AND FOOD SECURITY

MANAGING FOR RESILIENCE
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1/3 of humanity lives under blue water stress

- Annual Water Stress
- Seasonal Water Stress

Dry Year Water Stress

\ Brauman et al. 2016. Elementa: Science of the Anthropocene 4(1)
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blue water availability for agriculture

Rockstrém et al. 2009. Water Resources Research 45(7)
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“market failure”: irrigated agricultural water use
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327 most water-stressed basins globally by level of consumption

derived from Brauman et al. 2016.



blue + green water availability for agriculture

. Rockstrém et al. 2009. Water Resources Research 45(7)
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green water % of total agricultural water use

Rockstrém et al. 2009. Water Resources Research 45(7)
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climate driven change in agricultural water needs
(by the 2080s)

current
“breadbaskets”
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Gerten et al. 2011. J. Hydrometeorology 12(5)
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dryland expansion under climate
and land use change
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= Drylands (current)
DRYLANDS
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i Sorghum yield in 2050s (change from & @
present, high input)

-6 tons ‘ ha 0 +6 tons ‘ ha
S Zvoleff. 2016. http://www.resilienceatlas.org
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projected health impacts (stunting)
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i Drylands (current)
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# Stunting (percent of children)
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Zvoleff. 2016. http://www.resilienceatlas.org
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likelihood of water scarcity by the 2080s
under climate and population change
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Gerten et al. 2011. J. Hydrometeorology 12(5)
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agriculture transforms natural ecosystems
and their blue & green water services

~
RN

mu\

ROCKEFELLER
;. FOUNDATION

=2

Current hahitat
(early 2000z}

Historsc habitat
(early 1800s)

Sacramanto—San Joaguin Dalta
habitat typas
B Waker

7 Frestwater emegent welland
{Eule marsh)

B Willow thicket
B Willow riparian soub or shrub
Il Valbey foothill riparian
Wed mesdow and seesnrm| wetland
Vernal poal oompiex
1 Alkali ssasonal wetland comples
B Si=bilired inferior dune vegetation
Grasland
Dak woodlard or swanna

Miodem Dwelia anly
Hgricni e Ton- native

Managed wetland
B Urban'Barren

Whipple et al. 2012
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Deforestation moisture feedback

Land mismanagement (e.g. soil loss, land degradation)

Salinisation

Glacier melt

Groundwater collapse

River basin closure/river depletion

Regional processes

Sea level rise and salt water intrusion

Drastic rainfall regime change Rockstrém et al. 2014



GREEN WATER AND FOOD SECURITY
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fresh water’s central role in the biosphere

Water availability and
variability influences the
diversity and distribution of
biomes and habitats that
harbor the wealth of plant
and animal life on Earth.

Water of specific quantity and quality is required
to preserve the state and stability of ecosystems and enable their
resilience to localized disturbance and to global change.
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resilience

* Resilience is the capacity of individuals, communities and
systems to survive, adapt, and grow in the face of stresses and
shocks, and to transform when conditions require it.

 When key attributes of natural ecosystems are degraded, they
are prone to disruption from shocks & stresses and to the
collapse of key functions and ecosystem services.

e Social and economic systems are threatened:
food, energy, health, livelihoods, social cohesion, peace

* Social-ecological resilience characterizes this delicate balance
and interdependency of humans on nature.
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characteristics of resilient systems
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» optimize rain-fed + irrigated agricuTt'ure
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managing green water for resilience

Adaptive

e improved technology

* enhanced efficiency

e crop switching

* decouple food & energy

production from water
constraints
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the resilience dividend
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Path 1:
Uncertain
Shock or Recovery
Stress
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Shocks and
stresses can
reveal
opportunities
for systems to
evolve and to
transform
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