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Text S1: Modeling surface water limitation 16 

 17 

Equilibrium evaporation is derived from well-known micrometeorological partitioning 18 

commonly referred as equilibrium partitioning (Slatyer & McIlroy, 1961; Priestley and 19 

Taylor, 1972; Kleidon and Renner, 2013). This framework assumes that the land surface 20 

is fully saturated and therefore not constrained by water supply. Under this assumption, the 21 

air close to the surface remains near saturation as it is heated. The partitioning of energy 22 

between sensible and latent heat is then governed by the heat capacity of air and the rate at 23 

which saturation vapor pressure changes with temperature. While the heat capacity is 24 

relatively constant, saturation vapor pressure increases exponentially as temperature rises. 25 

Based on this, equilibrium evaporation (LEₚₒₜ, in W m⁻²) can be expressed as: 26 

 27 
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 29 

In this expression, s (Pa K-1) represents the slope of the saturation vapor pressure curve, 𝛾 30 

is the psychrometric constant (65 Pa K-1) and Rnet is the net radiation at the surface. The 31 

term $
$%	'

 was further refered as the evaporative fraction at equilibrium 32 
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 34 

Equilibrium evaporation therefore represents the upper limit of evaporation driven by 35 

available surface energy. In terrestrial environments, however, evaporation is often limited 36 

by water availability, as surfaces are rarely fully saturated. To account for this, a water 37 

availability factor (fw) is introduced (Conte et al., 2019; Ghausi et al., 2025). It is defined 38 

as the ratio between actual and potential evaporation: 39 

 40 
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 42 

The actual evaporation (LEact) (Wm-2) is derived using the observations from GLEAM, 43 

while potential evaporation is estimated using Equation S1. 44 

  45 
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Figure S1 46 

 47 
 48 

 49 
Figure S1: Relation between mean daily VPD and s*DTR. Blue dashed line is the 50 

regression between mean daily VPD and s*DTR. Black dashed line represents the 51 

estimate of mean daily VPD from s*DTR considering average over sinusoidal cycle.  52 
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Figure S2 53 

 54 

 55 
Figure S2: Global map showing the number of days (in % fraction of total days) with 56 

daily minimum VPD (VPD min < 0.2kPa) for each grid.  57 
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Figure S3 58 

 59 

 60 
Figure S3: Global map showing root mean squared error (RMSE) between observed and 61 

estimated diurnal changes in VPD (kPa).  62 
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