
Climate Change & Extreme Weather 

Challenges on resilience decision-making tools  



o  International Meteorological Institute 
 
o  Founded in 2004 by a meteorologist and a chemist  
 
o  Global scope / Headquarters in Vienna, main branches in Melbourne, New York and Munich 
 
o  Focus on research activities in the railway sector  
 
o  Cooperation with international organizations and universities, affiliate member of UIC 
  
o  Supplier of meteorological alarm and forecast systems for railways (ÖBB, DB) 
 

UBIMET 
INSTITUTE FOR UBIQUITOUS METEOROLOGY 



EURNEX 
RAIL RESEARCH NETWORK (EUROPE & CENTRAL ASIA) 



How it started in Austria?

In 2005 the Austrian Federal Railways asked the meteorological institute UBIMET to 
implement a nationwide meteorological monitoring & warning system, in order to face 

the challenges of climate change and more frequent extreme weather events.  



Natural Hazards in Railway Operation 



Climate Change Study 
ÖBB, UNIVERSITY OF NATURAL RESOURCES & LIFE SCIENCES, VIENNA 

large	scale	precipita,on	 floodings	of	larger	rivers	

local	heavy	precipita,on	 flash	floods	

heavy	snowfall	(near	0°C)	 wet	&	heavy	snow	e.g.	on	trees		

avalanches	 snow,	wind,	changing	temperatures	

local	storm	gusts	 thunderstorms	

large	scale	gales	 e.g.	storms	in	autumn/winter	

blowing	snow	 wind	&	cold	temperatures	

high	temperatures	 mul,ple	day	heat	waves	



o  Highly precise weather forecasts along the railway lines 
o  Severe Weather Warnings for the safety of railway operation 
o  Mid range extreme weather outlook 
o  Exact snow forecasts for the planning of winter services 

ÖBB infra:wetter 
GOALS OF THE RAIL WEATHER INFORMATION & WARNING SYSTEM 

INCREASE OF SAFETY + 
MORE NETWORK AVAILABILITY + 
COST REDUCTIONS & EFFICIENCY + 
RELIABLE WINTER OPERATION + 



ÖBB infra:wetter 



Requirements to weather models 
IMPLEMENTATION OF WEATHER DATA INTO PROCESSES 

 
o  The more and more important automation of processes will be a future challenge 

o  Data interfaces to internal steering software have to be implemented 
o  High update cycles of weather models are absolutely necessary 
o  Testing and research is needed to set up rules for the processes and to optimize the weather 

interaction into processes 



o  Some railways or infrastructure operators still have no strong processes how to 
deal with extreme weather events and how climate change will effect daily 
operation! 

o  At ÖBB the moment very critical track sections are declared as  
WEATHER WARNING SECTIONS 

o  If a certain severe weather warning is issued or e.g. some heavy rain expected, 
there is an individual special operation checklist in effect for every track section! 

o  An more automatic approach is in progress– Complete natural hazards mapping 

Climate change &natural hazards status quo 
EXTREME WEATHER NETWORK RESILIENCE  



Conculsio 
WHAT ARE THE CHALLENGES 

o  For future projects (construction of new railway lines, new rolling stock), climate 
change is very often taking into consideration, but the approach is very often too 
general: 
o  A high resolution simulation and analysis of the weather situation for a planned railways line has 

to be made, in order to understand the local climate and natural hazards! 

o  After that, climate change projections can be added to the analysis 

o  Clear statements have to be made about the effects on daily operation 

o  Problems with snow are often underestimated 
o  In Europe we will still have snow events and maybe more freezing rain 

o  The snow will get wetter and heavier 

o  Problems in implementing natural hazards management into the daily operation 

o  Lack of trans-border information systems of possible disruptions 

o  Lack of awareness of climate change and natural hazards threads to operation and 
safety on management level 
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