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1. Dataset construction
Lagrangian transport model FLEXPART v11

(Bakels et al, 2024)

Mode Forward

Domain Global

Temporal resolution 3 hourly

# particles 20 million

# vertical levels 90

Period 1979–2024

Input data ERA5 0.5°

Output format NetCDF
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2. Split world in oceanic and terrestrial regions

3. Determination of source–receptor relationships
Moisture tracking model HAMSTER (Keune et al, 2022)

 
- MPI parallelization 
       => 6x faster + 6x less resources
- Bias correction en-route
- 30 backtracking days 
- Bias corrected with ERA5
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E2P Trends

Relation with El Niño/La Niña
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1. Dataset construction
Lagrangian transport model FLEXPART v11

(Bakels et al, 2024)
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2. Split world in oceanic and terrestrial regions

Mode Forward

Domain Global

Temporal resolution 3 hourly

# particles 20 million

# vertical levels 90

Period 1979–2024

Input data ERA5 0.5°

Output format NetCDF
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3. Determination of source–receptor relationships
HAMSTER (Heat And MoiSture Tracking framework)

Main code updates:
- MPI parallelization 
       => 6x faster + 6x less resources
- Bias correction en-route

Specifics for this study:
- 30 backtracking days 
- Bias corrected with ERA5
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1. Climatology (1980–2019)
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1. Climatology (1980–2019)
Average continental 
precipitation recycling: 42.6%
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2. Time evolution
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2. Time evolution
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3. Trends
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Significant decreases
in continental contributions
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3. Trends
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4. Relation with SOI (El Niño/ La Niña)

Outline

Method

Results

Conclusion 

Supplementary

Note: Anomalies are 
continent recycling 
anomalies [%]

SOI: Southern 
Oscillation Index

El Niño
 Generally hotter and 

wetter
 Positive P recycling 

anomalies
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4. Relation with SOI (El Niño/ La Niña)
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5. Precipitation efficiency
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Significant decreases in 
precipitation efficiency
=> Warming world: air can hold 
more moisture (Clausius-Clapeyron) 
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Conclusion and outlook

- NEW: Higher resolution + longer period than currently available
- NEW: Bias correction on route + parallelization => more realistic and efficient
=> Opportunities for future research

- Recycling ratio’s similar as found in literature
- Decreasing continental recycling and precipitation trends due to global warming
- Region contribution differences e.g. Atlantic more important for moisture supply compared to 

Pacific
- Links with SOI e.g. during El Niño: higher continental recycling
=> To be investigated further
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S1a. Monthly climatology (1980–2019)
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E2P [%]

S1b. Contributions
       (1980–2019)
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S1c. Significant trends only (other: masked)
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