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Why a revision? – Tom Gleeson



Towards a new water planetary 
boundary for Earth resilience

Presenters: Lan Wang-Erlandsson, Miina Porkka, Sam Zipper



Water’s fundamental role for keeping the Earth 
in Holocene-like conditions
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Gleeson et al., (in review), WRR



Earth system functions of water stores



Hydroclimatic regulation function



Hydroecologic regulation function



Storage function



Transport function



Key water functions and processes



Key water functions and processes



Evaporation change Climate pattern stability

Precipitation change Terr. biosphere integrity

Net primary production Carbon uptake

Basins with low flows Biosphere integrity or sea 
level rise

Volume of ice melt Sea level rise

Possible variables:

Aquatic biosphere integrity
Basins within 
environmental flow limits
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Are some regions more important than others?
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Weighting factors and keystone regions: Are changes in
some regions more impactful than in others? 

Example

Share of
evaporation
that become 
precipitation 
over land:



Tipping elements: Aresome regions critical for 
Earth system stability? 

Lenton et al. 2008



Where is the boundary?
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Gleeson et al., submitted to WRR
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Using the water PB - Sam Zipper



Gleeson et al., (in review), WRR

Aggregating to 
the global 

Setting the safe 
boundary

Using the water 
planetary boundary

Establishing the 
control and 

response variables
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Panelists:
Jay Famiglietti, Global Institute for Water Security, Canada

Holger Hoff, Stockholm Environment Institute, Sweden; PIK, Germany

Nathanial Mathews, Global Resilience Partnership, UK

Kari Vigerstol, The Nature Conservancy, US

LEE Sanghyun, Research Institute for Humanity and Nature, Japan

Panel moderator: 
Sarah Cornell, Stockholm Resilience Centre, Stockholm University, Sweden
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