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Presenter
Presentation Notes
High-quality research as a service – support for decision-making 
-Research in the fields of meteorology, maritime science and atmospheric sciences
-Focus areas
Climate change, transport, the Arctic region, the composition of atmosphere, meteorology, utilisation of renewable energy sources, physical characteristics of seas and space technology






Air quality dispersion 
modelling of rail traffic
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Picture: YLE/Martikainen



Air quality dispersion 
modelling of rail traffic

Provides information to support  
the decision making
• Local view to air quality
• History – present situation – future

– chemical accidents
• Total / combined load of different

emission sources or effect of single 
emission source

• E.g. effect of shunters, freight trains
or transit traffic to local air quality

Shunters Transit traffic

“Rail traffic caused NO2 
concentration level was max 
30% of EU limit value. Effect of 
shunters were x6 of NO2 
concentration and x20 of PM2,5 
concentration compared to 
transit traffic”

Presenter
Presentation Notes
Junaliikenteen aiheuttamat NO2 olisi korkeimmillaan noin 42% ohjearvoista ja noin 32% raja-arvoista
PM2,5 korkeimmillaan alle 2 % ohje- ja raja-arvoista
Junien vaihtotyön aiheuttamat päästöt ovat kauttakulkuliikenteen päästöjä merkittävämmässä asemassa
Vaihtotyöliikenteestä aiheutuvat typenoksidipäästöt ovat noin 6 kertaa ja hiukkaspäästöt noin 20 kertaa suuremmat kuin kauttakulkuliikenteellä
Kauttakulkuliikenteen on oletettu ohittavan aseman muutamassa minuutissa, kun vaihtotyöliikenne vaikuttaisi alueen pitoisuuksiin käytännössä koko vuorokauden.




Chemical accident dispersion 
model developed by FMI
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• Available in case of a 
chemical accident 
example in a railway yard 
during strong winds

• For evaluation of possible 
impacts

• Liquid and steam 
emissions can be tracked

• Radius of tracking up to 
20 km



Risk assessment of 
severe weather

Picture: BBC

Presenter
Presentation Notes
Kuva: tuulen aiheuttama junaturma Tanskassa vuonna 2019, 6 kuollutta



Risk assessment of 
strong wind gust

Objective of the risk assessment:
1. Safety: Extreme wind gust might 

derail the train
2. Operation: Strong wind affects 

schedule of rail traffic
Results:
• more effective & safe operation 

during strong wind conditions
• Site-specific wind measurements at 

the most critical sites to avoid wind 
caused accidents
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Presenter
Presentation Notes
Väylävirasto määritti tuulen puuskanopeudelle kynnysarvot
Tuulen puuskanopeuden alempi kynnysarvo ylittyi 42 paikassa ja ylempi kynnysarvo noin 15 kohteessa. 
Suurin puuskanopeus koko rataosuudella oli yli 26 m/s



Tailored services for 
rail traffic operation 
and maintenance
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• Web interface with tailored weather products
• LUOVA monitoring and outlook service
• Meteorological consultation via video 

conference system once per week during 
winter season

LUOVA (Natural hazard monitoring 
system) products are based on FMI`s 
official warning thresholds.
• Monitoring 7 days ahead
• Several meteorological phenomena 

are monitored at once
• Warning levels yellow, orange and red

Services for rail 
traffic operations
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• LUOVA outlook is a very detailed 
description of a severe weather 
situation.

• Issued if the probability of the event 
is very high

• Updated immediately if the forecast 
is changing

• Issued by FMI`s Safety Weather 
Services



Services for rail 
traffic maintenance

• Web interface with tailored weather products, including 
LUOVA products

• Tailored pre warning service based on specific thresholds 
defined together with our customer

• Issued by FMI`s Tailored Weather Services via email
• Year around and 24/7 whenever needed
• Including video briefings
• Nearly 300 pre warnings or video briefings all together 

were given during year 2021

Example of a special 
probability product 
called probability of 
rail rule 5:
Probability is calculated 
when the following 
conditions are true: 
Temperature < -5, mean 
wind > 5 m/s and snow 
accumulation 5 cm/6h



Kiitos / спасибо
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