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• The Finnish Transport Infrastructure Agency

(FTIA) is responsible for the maintenance of 

the state railway network

• Maintenance work is carried out by several

contactors

• All maintenance work needs good planning

and collaboration between FTIA, traffic

management and railway operators

The goal: Finnish railway network is kept

open to traffic at all times!



“Weather forecasts of the Finnish 
Meteorological Institute play an 
important role in the preparation. If 
exceptionally challenging weather 
conditions are forecast, train services 
will be reduced under a joint decision 
between the involved parties. Reduced 
service offers improved possibilities to 
carry out maintenance work and 
reduces the risk of disruptions in the 
railway network”

-Finnish Transport Infrastrurcture
Agency



• The Finnish railway network is divided

into twelve maintenance areas

• All contactors must follow the agreed

service levels while carrying out 

maintenance measures

• Snow removal from platforms and 

station areas have 3 service level

categories and track areas are divided

into 2 service level categories.
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o Snow removal is carried out 
mainly using ploughs, brushes
and snow blowers

o Snow patrols take care of 
cleaning the switches with
shovels and brushes

o On the main routes several
switches are equipped with
heating

o Also trees in the vicinity of the
railway can be cleared out from
snow
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Important phenomena and thresholds
during winter

 Wind gusts >20 m/s (without ground frost >15 m/s)

 Snowfall >5 cm/12h

 Heavy drifting of snow

 Crown snow-load situation

 Low temperatures < -15 degrees

 Large temperature variations

 Freezing rain or drizzle
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Very challenging conditions:
• Snowfall >5 cm/6h
• Mean vind speed >5 m/s
• Temperature < -5 degrees



• 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 railway 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

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



Tailored pre warning service
• Meteorologist analyze weather models carefully 5 

days ahead

• If any of the predefined thresholds are met, 
meteorlogists issue a pre warning

• Pre warnings are issued separately for 4 different
maintenance areas

• Pre warning map is attached to the warning text

• Delivered via email (~150 receivers)

• Videobriefing is held if the situation seems severe
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Meteorologists analyze data
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Meteorologist`s workstation gives possibility to analyze data efficiently with predefined
dashboards:

Official FMI data
• Precipitation intensity, 

Precipitation form and 
cloudiness

• Temperature
• Snow accumulation
• Mean wind speed and gust
• Probability of rail rule 5
• Snowdrift index

ECMWFand MEPS 
models
• Snow accumulation
• Crown snow

accumulation
• Freezing rain

accumulation
• Precipitation form
• Mean wind and gust

Probabilities from ECMWF 
and MEPS models
• >15 m/s wind gusts
• >20 m/s wind gusts
• >25 m/s wind gusts
• Probability of 

precipitation and 
precipitation form

ECMWF= European Center For 
Medium range Weather Forecasts
MEPS=MetCoOp EPS= 
Meteorlogical Co-operation on 
Operational NWP. A joint operation 
between FMI, SMHI, MET Norway 
and ESTEA, resolution 2,5km

Official FMI data= In house 
postprocecced data



Couple of examples 
from Smartmet
workstation

Mean wind speed and 
gust from official FMI 
data

14



Snow accumulation
from ECMWF and 
MEPS data
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Wind gust probabilities from MEPS data
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Weather phenomenon and duration of 
the situation

Issue date and name of meteorologist
on duty

• Every meteorological phenomenon
is included on the map

• Yellow, orange and red colors
highlight the severity of the pre
warned phenomenon

• Text boxes are used to explain the
thresholds for every phenomena

General outlook text



Pre warning example, issued on 
28.12.2022, forecast for Thursday 29.12.-
Fiday 30.12.2022:
Snowfall area is spreading to southern and middle parts of 
Finland tomorrow in the afternoon. Expected snow
accumulation is 6-10 cm/24h, largest amounts located in 
southern Finland. Temperature rises above zero degrees
during the snowfall and precipitation form changes from
snow to sleet during Friday night. Snow accumulation
forecast is most uncertain by the coast due to the rising
temperatures and the uncertainty of the precipitation form. 
Crown snow damages are possible in southeastern parts of 
Finland. Storng southewastely winds are excpected on the
front line of the snowfall area and due to that snowdrifting
can be locally intense.
This prewarning will be updated tomorrow.
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Statistics

• Nearly 300 pre warnings or 
video briefings all together 
were given during year 
2022

• Most often pre warnings 
were given about 
thunderstorms or strong 
winds during summer and 
about heavy snowfall or 
strong winds during winter
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Heard from the customer`s mouth:
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I need this info 
for planning and 

leading
electricity work

Essential info for 
prepardness

planning
Resource planning

before difficult
weather conditions

has improved
significantly

Info helps during
maintenance

work supervision

Very good service, 
with the help of 

that we are able to 
reduce weather

related damages

All contractors and 
subcontractors have

uniform knowlege
about the weather

situation which helps
coordination

We are able to keep
railway network open 

better now than
before these
prewarnings



Thank you!
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