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Materials and Methods
Tracking methods are based on the Lagrangian water 
budget equation(2)

Lagrangian moisture tracking approaches. RH0 > RH∈[0, 65, 75, 80] % 

➢ The Zorbas track was extracted from the ERA5 reanalysis

data using CyTRACK(8).

➢ The moisture source analysis was performed by applying

LATTIN(9) to air parcel trajectories from FLEXPART outputs.

➢ A simple bias correction approach has been applied.

Subtle differences among the approaches are observed in 
the intensity and spatial extent of the moisture sources 
pattern. Figure 2 also reveals the uncertainties between 
ABL (JK22 and SOD08) and non-ABL (APA22 and FAS19) 
methods.

Introduction / Research Motivation
➔ Understanding the variability and origin of

moisture for precipitation events is directly

related to improving our knowledge of the

moisture transport pathways(1).

➔ Lagrangian moisture tracking methods based

on the water budget equation(2) have

inherent uncertainties linked to numerical

diffusion and numerical errors in the

trajectory calculation(3).

➔ Validating these methods is challenging due

to the scarcity of observations for

benchmarking.

➔ This study aims to examine different

Lagrangian moisture tracking approaches to

identify the origin of precipitation in Zorbas

(2018) medicane.
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Figure 2. Accumulated moisture uptake (mm) along the Zorbas trajectory 

The bias-corrected pattern looks quite similar 
for all of the detection criteria. A careful analysis 
shows that APA22_65 and FAS19_65 achieved 
the best results.

Discussion and Conclusions
1. Methods accounting for moisture uptake in

the whole atmospheric column perform 
better in identifying moisture sources for 
Zorbas precipitation.

2. The bias correction approach reduces
uncertainties in the moisture source analysis.

3. The intensity and extent of the
bias-corrected pattern depend on the 
precipitation dataset.

4. Sensitive analysis must be performed to
select the most suitable approach

References
[1] Gimeno, et al. (2020). Earth-Sci. Rev.,

doi:10.1016/j.earscirev.2019.103070.
[2] Stohl, A.,  James, P. (2005). J. Hydrometeorol.

doi:10.1175/JHM470.1.
[3] Tuinenburg and Staal. (2020). Hydrol. Earth Syst. Sci.

doi:10.5194/hess-24-2419-2020.
[4] Pérez-Alarcón et al. (2022). J. Hydrometeorol.

doi:10.1175/JHM-D-21-0117.1.
[5] Fremme and Sodemann. (2019). Hydrol. Earth Syst.

Sci. doi:10.5194/hess-23-2525-2019.
[6] Keune et al. (2022). Geosci. Model Dev. doi:

10.5194/gmd-15-1875-2022.
[7] Sodemann et al. (2008). J. Geophys. Res.

doi:10.1029/2007JD008503.
[8] Pérez-Alarcón et al. (2024). Environ. Model Softw.

doi:10.1016/j.envsoft.2024.106027.
[9] Pérez-Alarcón et al. (2024). Softw Impacts.

doi:10.1016/j.simpa.2024.100638.

Method
Filtering parcels at t0 Moisture uptake

ABL Ref
∆q (g/kg) RH (%) ∆q (g/kg) ∆RH (%)

APA22 < -0.1 > 0 > 0.0 - No (4)

FAS19 < -0.1 > 80 > 0.1 - No (5)

JK22 < 0.0 > 80 > 0.0 < 20 Yes (6)

SOD08 < -0.2 > 80 > 0.2 - Yes (7)

Figure 3. Corrected moisture uptake pattern along the Zorbas trajectory 

Figure 1. Accumulated precipitation (mm) along the Zorbas trajectory 

Results 
There is an overall agreement in the origin of the 
precipitating moisture, predominantly coming from the 
Ionian, Aegean and Black Seas and the Sea of Crete. 


