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Planetary Boundaries
A safe operating space for humanity

Steffen et al Science 16 January 2015





Kummu, Ward, de Moel, Varis 2010 Environmental Research Letters



CRITICAL TRANSITIONS



Critical transitions or regime shifts
Regime shifts are substantial, persistent, reorganizations 

in ecosystem structure and processes
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Tipping Points Related to 2°C-Guardrail

Schellnhuber et al., under review. 





Humanity at a critical 

water junctre

Green water provides (the 

only?) path forward



The issues: 
Pressures for green water management



Fundamental changes in global water 
appropriation



Green water management sustaining food, 
fodder and fibre production

CA 2007,



Green water management real opportunity
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Rockström et al., 2009. 



We know how to explore green water to close 
yield gaps
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Magombeyi et al (forthcoming) : Agricultural water management systematic review and yield benefits for Limpopo



Green Water

The Black Elephant of the SDGs



The Grand African Predicament



Green water management in the context
of sustainable intensification and 

building water resilience



Green Water Solutions





Rainfall dependent on moisture feedback from 
functioning forest landscapes



Water related Tipping Elements in the Earth system 



Building on adaptive 

Innovation
A triply green approach to sustainable 

intensificationrn

Conservation 
agriculture

Rainwater 
harvesting

Sustainable sanitation



IWRM discourse advancing to explicitly 
include green water management



Implications for the 

SDGs?





From MDGs 

to SDGs



Sustainable Development Goals 
for People and Planet



The Earth Statement
8 Essential Elements for a Successful Paris Deal


