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What is the magnitude of each of 
these terms in the global hydrological 
cycle? 

How will they change in a warming 
world?

We can address these questions with 
water tracking algorithms 

◦ e.g., WAM-2layers, van der Ent et al.
(2010 WRR, 2014 ESD)

◦ GFDL’s ESM2G (Dunne et al., 2012,
2013)
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Precipitation tracked backwards

2MAY 2020Kirsten Findell <kirsten.findell@noaa.gov>

• The continental precipitation recycling ratio, rc,

𝜌𝑐 𝑡, 𝑥, 𝑦 =
𝑃𝑐(𝑡, 𝑥, 𝑦)

𝑃𝑐 𝑡, 𝑥, 𝑦 + 𝑃𝑜(𝑡, 𝑥, 𝑦)
=

𝑃𝑐(𝑡, 𝑥, 𝑦)

𝑃𝑇𝑂𝑇 𝑡, 𝑥, 𝑦

ഥ𝝆𝒄 = 0.395

ഥ𝝆𝒄 = 0.425

ഥ𝝆𝒄 = 0.375
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Evaporation tracked forwards
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• The continental evaporation recycling ratio, ec,

𝜀𝑐 𝑡, 𝑥, 𝑦 =
𝐸𝑐(𝑡, 𝑥, 𝑦)

𝐸𝑐 𝑡, 𝑥, 𝑦 + 𝐸𝑜(𝑡, 𝑥, 𝑦)
=

𝐸𝑐(𝑡, 𝑥, 𝑦)

𝐸𝑇𝑂𝑇 𝑡, 𝑥, 𝑦

ത𝜺𝒄 = 0.569

ത𝜺𝒄 = 0.550

ത𝜺𝒄 = 0.550
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Continental moisture recycling 
decreases with warming
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With a simple prototype model, we can show that as long as 
DEocean > DEland as DT↑, then continental moisture recycling 
ratios must go down.

Soil moisture limitation on land, then, means that rc must 
decrease in a warming world.
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Continental moisture recycling 
decreases by 2-3% with each 
degree of increase in global 
temperatures

As global temperatures warm, both 
recycling ratios get smaller: 
the ocean imprint on continental 
hydrology gets bigger
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