
Figure 1. Seasonal climatologies  of Evaporationsheds . Areas where evaporation from the source 
(red dot) has precipitated, averaged over 30 years, by season, expressed as share of source 
evaporation (q, %). Orange contours show seasonal average 50th percentile.

ÅMonthly, forward tracking  simulations from 1996 to 2025

ÅSurface released proportional to evaporation

ÅProbabilistic scheme for vertical distribution , based on specific humidity

ÅMoisture allocation method:
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UTrack2 is a lagrangian 
(trajectory -based) model 
that simulates atmospheric 
moisture transport. It tracks 
moisture parcels through 
the atmosphere , from their 
locations of evaporation to 
those of precipitation, forced 
with ERA5 data. 

UTRACK MODEL

Precipitation variability is influenced by surface evaporation, moisture transport and 
atmospheric circulation1, however its sensitivity to these factors remains unexplored.

We performed multi-annual moisture tracking simulations to:

Å Identify evaporative sources of precipitation ; 

ÅCharacterize their variability over time ;

Å Investigate the sensitivity of precipitation to anomalies  in source evaporation and its 

transport;
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Figure 2. Interannual variability of moisture transport.  Shading indicates the frequency of areal coverage by 
seasonal evaporationsheds over 30 years (50th percentiles). Orange contours show seasonal average 50th percentile.

Figure 4. Summer 2015 anomaly decomposition.  a) relative precipitation anomaly from the seasonal average; b) absolute 
precipitation anomaly; c) source evaporation contribution to precipitation anomaly; d) moisture transport anomaly contribution to 
precipitation anomaly
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a) b)

c) d)

Å▲Ў▄◄▼ evaporation anomaly term: 13.2%

Å▄◄▼Ў▲ transport anomaly term: 82.1%

ÅЎὩὸЎή interaction term:    4.70%

The transport term dominates the anomaly of 

precipitation in the summer of 2015

TAKEAWAYSAnomaly decomposition (summer 2015) 

ÅTime step: 15 min 

Å25 pressure levels

Å10000 parcels/mm

ÅResolution 0.25°

ÅKinetic scheme 

motion

ÅMixing freq. 24h

ÅEvaporation contributions to precipitation 

show high interannual variability ;

ÅThe mediterranean region, in the winter 

season, shows the widest IQR

ÅWhile Europe receives stable seasonal 

moisture transport shares, the Alps and the 

Mediterranean show distinct seasonal  

trends

ÅAtmospheric moisture transport patterns 

contribution to precipitation variability 

dominate, especially in summer , when 

evaporation is stable and circulation is 

subject to strong anomalies3;

ÅThe use of average moisture transport fields 

can introduce systematic biases;

Figure 3. Interannual variability of moisture transport, regional aggregation.  Boxplots indicates 
the variability in the sink regions of precipitation over 30 years, by season.
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Summer 2015 shows the lowest cumulated 
evaporation over 30 years.


