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Motivation

More precipitation if air mass overpassed more 
vegetation in Tropics 

Figure 2: Fraction of land projected to be rewilded after abandonment
of agricultural land until 2030 (from Navarro et al., 20152).

High potential for landscape restoration in Europe

Figure 1: Relationships between daily precipitation and
cumulative exposure of 10-d back-trajectories to vegetation
LAI (PLAI) for 2001–2007 for air masses arriving in Minas
Gerais, Brazil (10–20uS, 40–50uW) (from Spracklen et al.,
20121).



Methods

• Identify suitable site pairs in GSDR3,4 rain gauge data set, which differ in 20 % 
agricultural land and natural vegetation each

• Fit generalized additive models to monthly MSWEP v2.25 precipitation 
climatology from 1986 to 2015

Predictors:

 Topography

 CORINE land cover6

 Indexes based on ERA57 wind trajectories (including upwind land cover fractions)

 ERA5-Land 2 m temperature7



Local Effect of Landscape Restoration

Figure 3: Local precipitation difference between natural vegetation and agricultural land at site pairs. Panel a
shows the location of the site pairs in GSDR and the topography over Europe. Below, the median (black line),
interquartile range (colored shading), and range between 10 % and 90 % percentile (grey shading) of the
precipitation difference between pairs in the GSDR rain gauge data set (green), the GAM prediction using all the
forcings at the individual stations (red), GAM prediction using only the agricultural and natural vegetation land
cover fractions at the individual stations but sharing the same conditions for the other variables (orange) , and
prediction of GAM which was fitted without land cover information (blue) over the British isles (b) and Central
Europe (c). Colored circles indicate samples which are significantly different from zero in a t-test and diamonds
GAM prediction samples which are significantly different from the sample of the site pairs in a Welch's t-test
both at 5 % confidence level.



Local Effect of Landscape Restoration

Figure 4: Local precipitation change due to uniform restoration of 20 % of the land surface. Local change in precipitation associated with a conversion of 20 %
agricultural land to natural vegetation during boreal winter (a), boreal summer (b), and annual mean (c) according to generalized additive models.



Remote Effect of Landscape Restoration

Figure 5: Remote precipitation change due to uniform restoration of 20 % of the land surface. Remote change in precipitation associated with a conversion of 20
% agricultural land to natural vegetation during boreal winter (a), boreal summer (b), and annual mean (c) according to generalized additive models.
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