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Motivation & Study Area 

Floods in Mondsee: June 2013 

Fotos: Heiko Thoss (GFZ) 
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Motivation & Study Area 

Altitude: 481 m asl 
Lake surface: 13.8 km² 
Depth (max): 68 m 

Catchment: 247 km² 
Mean Qd: 4 m3/s 
Max. Q100: 137 m3/s 

Coring locations 
 11 Short Cores (42-103 cm) 
 1   Composite Core (15 m)  



Linking paleofloods to precipitation extremes  
at Lake Mondsee (NE Alps), EGU 2018, Vienna  
 

1986 

1997 
1994 

2002 Laminated Mondsee sediments (varves):  
• Spring/Summer calcite layer, diatoms (algaes) 
• Autumn/Winter clastic debris 
• Abundant event layers 

Flood layers 
debris flows layers 

 
Event layer reconstruction: 
Extreme precipitation in summer causes floods and 
debris flows that lead to detectable sediment input into 
the lake 

Motivation & Study Area 

7000-year flood series from Mondsee sediments 
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Paleoflood dynamics 

Rate (and CI), assuming a homogeneous Poisson 
process 

Statistical properties: Rate of flood occurrence  
assuming a non-homogeneous Poisson process 
 

Swierczynski et al. 2012 

Sediment 
layers 

Higher event 
frequency 10 yr 

Lower event  
frequency > 40 yr 

Change Point:  
~ 300 AD 
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Paleoflood dynamics 

Statistical properties: Change point analysis 
indicated by inter-event occurrence times 

Change Point: ~ 300 AD 

„lower“ event 
frequency 

„higher“ event 
frequency 



Linking paleofloods to precipitation extremes  
at Lake Mondsee (NE Alps), EGU 2018, Vienna  
 

Paleoflood dynamics 

Statistical properties: Change point analysis 
indicated by inter-event occurrence times 

81 BC 
1308 BC 

1582 BC 1489 AD Additional 
change points? 

Change Point: ~ 300 AD 
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Paleoflood dynamics 

Change Point: ~ 300 AD 
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Conclusion – Change Point Analysis:  
 

Change point in Lake Mondsee 7000-year flood series:  
ca. 300 AD  
 
- Two different flood regimes at Lake Mondsee  
triggered by hydroclimatic changes?  
 
 - Two different parameters for exponential 
interevent times  
improves probability in damage modeling 

Paleoflood dynamics 
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Extreme Daily precipitation and runoff events (1976-2015) 

Cylone tracks/Extreme Precipitation/Floods/Sediment 

Seasonality of TOP Events (10/30/100)  
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Cylone tracks/Extreme Precipitation/Floods/Sediment 

TOP 10/100 Daily precipitation events and sediment layers (1976-2015) 
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Cylone tracks/Extreme Precipitation/Floods/Sediment 

TOP 10/100 Daily runoff events and sediment layers (1976-2015) 
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Cylone tracks & Extreme Precipitation & Floods 

Top-100 heavy precipitation events (24h) at Lake Mondsee 1961-2015 
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Ø  78 mm 
     (67-95) 
 
 
 
 
 
 
Ø  44 mm 
     (37-55) 

Vb: 6(10) 

Vb: 11(80) 

Season 
(Wi/Su): 1/9 

Season  
(Wi/Su): 33/47 
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Summary 

Paleoflood 
dynamics 
• Siginificant change 

point ~ 300 AD for 
flood frequencies 
Two different 
hydro-
climatological 
regimes? 

Cyclone tracks & 
Extreme Precipitation & 
Floods&  
Sediment event layers 
• Flood events recorded in Lake 

Mondsee sediments are related 
to extreme precipitation and Vb 
events (calibration of 
TOP10/100 events,1976-2015) 

• Specific feature: Cut Off Low at 
upper atmospheric levels and 
strong northerly flow at surface 

 
 

Motivation &  
Study Area 
• Summer flood events and related weather 

patterns NE Alps  
• Estimating damage losses using natural 

flood frequency (seasonnal resolution) 

Damage loss potentials 
(outlook) 
(see presentation Prettenthaler et al.  
at EGU NH9.2  Costs of Natural Hazards) 
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