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Why a revision? — Tom Gleeson
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Towards a new water planetary
boundary for Earth resilience

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




|
g

fundamental role for keeping the Earth
in Holocene-like conditions




Evapotranspiration

3

Precipitation

Current freshwater use planetary
boundary only considers streamflow
impacts on aquatic biodiversity.

Gleeson et al., (in review), WRR
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Earth system functions of water stores
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" Hydroclimatic regulation function
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Hydroecologic regulation function
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" Transport function
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Key water functions and processes
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Possible variables:
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Evaporation change

Precipitation change
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Basins with low flows
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Possible variables:

Quantifying

control and
response variables Evaporation change

Precipitation change ' Terr. biosphere integrity

Net primary production SOIL MOISTURE

Basins within ST X A/ \u3:8 Aquatic biosphere integrit
environmental flow limits g P grity

Basins with low flows GROUNDWATER :3|os||c)here Integrity or sea
evel rise

Volume of ice melt LA RV NIl Sea level rise
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. Are changes in
some regions more impactful than in others?

Example

Share of

that become
precipitation
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Tipping elements: Aresome regions critical for
Earth system stability?

Ameitor!
Greenland Ice Sheet

Arctic Sea-lce Loss
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of Amazon Monsoon Shift
Rainforest

=
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Instability,of,West Antarctic Antarctic Bottom Water,Formation?.

Lenton et al. 2008
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Gleeson et al., submitted to WRR
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Setting planetary
sub-boundaries

no response variable
consiidered
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Percentage of hydrologic
units impacted

response variable

Gleeson et al., submitted to WRR
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Using the water
planetary
sub-boundaries




Using the water PB - Sam Zipper




Gleeson et al., (in review), WRR
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Emerging Trends in Global Freshwater Availability from GRACE (2002-2016)
M. Rodell, J. S. Famiglietti, D. N. Wiese, J. T. Reager, H. K. Beaudoing, F. W, Landerer and M.-H. Lo
Emerging Trends in Global Freshwater Availability
Nature, May 16, 2018, https://doi.org/10.1038/s41586-018-0123-1
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