





Freshwater Resilience

An appropriate lens for charting and tracking
sustainable development in the Anthropocene
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RESILIENCE

Resilience is the capacity of a system to continually
change and adapt yet remain within critical
thresholds.

Persistance - capacity of a SES to
continually change and adapt yet remain
within critical thresholds.

Adaptability - capacity to adjust
responses to changing external drivers and
internal processes and thereby allow for
development along the current trajectory
(stability domain).

Transformability - capacity to cross
thresholds into new development
trajectories.

interrelate across multiple scales.



Water Resilience

The role of water in determining the state of social-ecological systems,
in generating critical ecosystem functions and services, in building
capacity to deal with shocks and stress (persist), adapt to changing

conditions, and transform in situations of crisis

3 Features of Water Resilience

Water as Control Variable - Water self-regulating rainfall
- Water for Ecosystem Functions — e.g.,

biomass growth/biodiversity

Water as State Variable - Degree of green water wetness in
landscapes to uphold system

- Minimum blue EWF to sustain habitats
- Minimum blue water for society

\Water as Driving Variable - Water as trigger of social shocks
(floods, droughts)

- Water as driver of conflict



The role of water in regulating
biome stability
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Lvovich 1979



Global Resilience of Tropical Forest
and Savanna to Critical Transitions

Marina Hirota," Milena Holmgren,”* Egbert H. Van Nes,' Marten Scheffer'



Water Induced Thresholds in Biomes

»

Rockstrom, Falkenmark, Fetzer, Blenckner, Folke, in progress



Social Tipping Points when losing Water Resilience
Global Environment Change Human Conflict

Strong causal evidence linking
climate events [extreme
temperature and rainfall] to human
conflict across all major regions fo
the world

Global Warming 1 SD 2 14 %
increase in inter-group conflict
Global Warming 2-4 SD by 2050 -
28 — 56 % increase in conflict






Water Resilience controls rainfall through moisture
feedback from functioning forest landscapes



Water related Tipping Elements in the Earth system



Fundamental changes in global
water appropriation
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Green Water
The Black Elephant of the
SDGs



The Grand African
Predicament
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