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Motivation

• Rain-on-snow events have become more frequent and are causing
substantial losses. 

• Understanding meteorological drivers may help to improve flood
forecasts of such events. 

• Investigation for central Europe non-alpine regions is missing
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Research questions

• How fast is the runoff response after a rain-on-snow event?

• What meteorological parameters have the greatest impact on the 
runoff increase?

• How much does snow provide a retention potential against floods? 



Investigated catchments

- 15 Catchments
- 6 – 180 km2

- 400 – 1600 m a.s.l.

Meteo situation (Nov -
May)
- Max snow depth: 

100 – 350 cm
- Precipitation: 

360 – 510 mm 
- Min Temperature: 

-8 - + 8°C



Methods
• Rain-on-snow (ROS) 

definition
24h cumulative rain >= 5mm
Event precipitation >= 5mm
Snow depth >= 10 cm
No new snow
Temperature >= 0°C
33% of contributing area, 
when ROS starts

• Runoff event (RE) definition

Rain onset until the end of
event runoff

𝑘 = −
𝑑𝑄

𝑑𝑡
×

1

𝑄(𝑡)
, RE end when 

3 hours cumulative k = 0.01

Data
• Temperature, 

Precipitation, Runoff 
(hourly)

• Snow depth (daily)
• 30m DTM
Time period: 2004 –
2014

Time to peak

159 ROS 
events

107 – Krkonoše
52 - Jeseníky

Blume et al. 2007



Hydrological response

• Runoff response time
• No reaction (Time to peak > 96 h)

• Slow reaction (48 h > Time to peak ≤ 96 h)

• Medium reaction (24 h > Time to peak ≤ 48 h)

• Fast reaction (Time to peak < 24 h)

• Runoff coefficient - CQ

• Little runoff (CQ < 0.1)

• Medium runoff (0.1 > CQ ≤ 1)

• Runoff excess (CQ > 1)

How much?

How fast?



Hydrological response



Hydrometeorological parameters affecting hydrological response



Contributing area to the runoff

API = antecedent precipitation index



Hydrometeorological parameters affecting hydrological response



Closer look



Conclusion

• Meteorological parameters do not 
fully explain the hydrological
response on ROS events

• Most of the ROS events with high 
precipitation responded with little 
runoff 

• We assume that internal processes 
in snow play an important role

• Snowpack properties are also 
important for liquid water 
behaviour (Visit our poster at Hall 
A, A.27)
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