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Background 
This document contains key messages for the primary parameter ‘Runoff and extreme events’, as provided 

by the lead author Jukka Käyhkö. 

 

Action requested 
The Meeting is invited to review the final key messages, provide possible comments for finalization of the 

key messages and endorse them to be sent for peer review. 
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Runoff and Extreme events 
Jukka Käyhkö, University of Turku, Finland 

1. Description 
Runoff describes long-term and/or regional processes of flowing water and is typically given in liters per second per square 

kilometer (l s-1 km-2) allowing comparisons between rivers of different sizes. Alternatively, runoff can be given in 

millimeters per year (mm a-1) allowing comparisons with precipitation and evaporation. Terms inflow and discharge refer 

to channel flow and are typically given as cubic meters per second (m3 s-1).  

Extreme runoff events refer to floods. Flood is an overflow of water that submerges land that is usually dry. In the Baltic 

Sea region, floods typically occur during spring-time snow melting period, or heavy/long-lasting rain. Floods are closely 

linked to precipitation, temperature (evaporation), wind, and catchment properties (land use, topography).  

Links to other parameters: 

 Temperature (air) and heat waves  

 Precipitation and extreme events 

 Large scale atmospheric circulation  

 Sea level and sea level extremes  

 Wind and wind extremes (storms) 

 

2. What is already happening? 

Mean change Level of confidence: low 

No statistically significant change has been detected in total river runoff over the past 500 years (1). Large decadal and 

regional variation occurs. For example, during 1921-2004, river flow to the Bothnian Bay has a statistically significant 

positive trend (2). In the northern region, runoff is strongly linked with temperature, while in the southern region it is 

associated with cyclonic and anticyclonic pressure systems (1). 

Extremes Level of confidence: medium 

The Baltic States have witnessed a significant increase in winter river discharge and a decrease in spring floods over the 

20th century (3). The same applies in the Nordic countries, where temperature increase has affected stream flow with a 

tendency towards earlier spring floods. The impacts of observed precipitation changes on stream flow are unclear (4). 

3. What is expected to happen? 

Level of confidence: medium/high 

There is a clear north to south gradient in changes in flood magnitude (5) with up to over 40% increase in the south and 

up to -60% decrease in the north. Increasing flood magnitudes are related to precipitation, often in coastal areas. Large 

floods with a statistical recurrence period of once in every 100 years will increase in magnitude more than smaller 10-

year floods. During summer, decreasing precipitation combined with rising temperature in the south is projected to result 

in drying of the root zone and increasing irrigation demands (7, p. 14). 

Decreasing floods in the north are due to thinner snowpack. Large (100-year) spring floods will get 8–22% smaller by the 

end of the century (6).  

4. Knowledge gaps 
The impact of how climate model results are transferred to the hydrological model is still inadequately understood. More 

research is needed to quantify the accuracy and uncertainty associated with various bias correction methods. For 

example, some projections with a hydrological model suggest that under RCP 4.5 and RCP 8.5 scenarios the total river 

flow will increase between 1 and 20%, illustrating the large uncertainty in hydrological projections (8). Several 

uncertainties are associated with the impact modelling, including parameter and model structure uncertainty. The 

parameter values of a hydrological model are normally found through calibration against historical data and are 

associated with uncertainty, translating into uncertainty in the projected changes. 
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5. Policy relevance  
Changes in the timing of floods will have consequences in hazards and risks in riverside settlements. Seasonal runoff 

changes will have an impact on sediment and nutrient load and thereby on the eutrophication of the Baltic Sea.  

Directive 2007/60/EC on the assessment and management of flood risks requires adequate and coordinated measures 

to reduce flood risk. Flood hazard mitigation requires both short-term (rescue) and long-term (planning and construction) 

measures. 

The HELCOM Baltic Sea Action Plan requires the reduction of nutrient loads from the signatory countries. However, based 

on the European Court of Auditors Special Report (9), plans by EU Member States lack ambition in implementing the 

directives.  
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