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Objectives of this study:

Building a MCS climatology over the whole Europe
Characterizing MCS contribution to precipitation extremes



MCS tracking method

3

Data

● Gridded precipitation: Integrated Multi-satellitE Retrievials for GPM (IMERG)
0.1°, 30-minute; includes both IR + Microwave measurements



MCS tracking method

3

Data

● Gridded precipitation: Integrated Multi-satellitE Retrievials for GPM (IMERG)
0.1°, 30-minute; includes both IR + Microwave measurements

● Lightning: European Cooperation for LIghtning Detection (EUCLID)
number of Cloud-Ground (CG) lightning in 30-minutes at ~0.05°



MCS tracking method

3

Data

● Gridded precipitation: Integrated Multi-satellitE Retrievials for GPM (IMERG)
0.1°, 30-minute; includes both IR + Microwave measurements

● Lightning: European Cooperation for LIghtning Detection (EUCLID)
number of Cloud-Ground (CG) lightning in 30-minutes at ~0.05°

● In-situ precipitation: 1124 DWD in-situ weather stations in Germany; 10-minute accumulations



MCS tracking method

3

Data

● Gridded precipitation: Integrated Multi-satellitE Retrievials for GPM (IMERG)
0.1°, 30-minute; includes both IR + Microwave measurements

● Lightning: European Cooperation for LIghtning Detection (EUCLID)
number of Cloud-Ground (CG) lightning in 30-minutes at ~0.05°

● In-situ precipitation: 1124 DWD in-situ weather stations in Germany; 10-minute accumulations

Tracking method

● Spatial filter (0.3°) on IMERG precipitation + 2 mm/h threshold

→  Precipitation Features (PF)



MCS tracking method

3

Data

● Gridded precipitation: Integrated Multi-satellitE Retrievials for GPM (IMERG)
0.1°, 30-minute; includes both IR + Microwave measurements

● Lightning: European Cooperation for LIghtning Detection (EUCLID)
number of Cloud-Ground (CG) lightning in 30-minutes at ~0.05°

● In-situ precipitation: 1124 DWD in-situ weather stations in Germany; 10-minute accumulations

Tracking method

● Spatial filter (0.3°) on IMERG precipitation + 2 mm/h threshold

→  Precipitation Features (PF)

● Ellipse fitting on PF: define PF contours and minimize (least square) the distances to the ellipse

→ Diameter (major axis), area, orientation, eccentricity



MCS tracking method

3

Data

● Gridded precipitation: Integrated Multi-satellitE Retrievials for GPM (IMERG)
0.1°, 30-minute; includes both IR + Microwave measurements

● Lightning: European Cooperation for LIghtning Detection (EUCLID)
number of Cloud-Ground (CG) lightning in 30-minutes at ~0.05°

● In-situ precipitation: 1124 DWD in-situ weather stations in Germany; 10-minute accumulations
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● Spatial filter (0.3°) on IMERG precipitation + 2 mm/h threshold

→  Precipitation Features (PF)

● Ellipse fitting on PF: define PF contours and minimize (least square) the distances to the ellipse

→ Diameter (major axis), area, orientation, eccentricity

● Track: PF overlaps between consecutive time steps



MCS tracking method

Convective PF
PF for which lightning was detected inside its 
ellipse (+ 5 km) at (at least) one time step

MCS PF
Convective PF with diameter of more than 
100 km during at least 4h

Stratiform PF
All other PF  
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MCS are not rare over Europe
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MCS tend to generate more
short-duration precipitation extremes
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In-situ data over Germany

Maximum 10 min precipitation over a 
30-minute window

keep only >0.1 mm/h

precipitation type defined using our 
tracking algorithm

99th percentile



To be continued
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19.05.2022   Samantha Jaugstetter

To be continued …

Thank you for your attention
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