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OBB and International contacts

| il
>UIC
- ARISCC Partner
>European Union
- PARAmount Partner
- MONITOR I Partner
- WEATHER Observer

>Austria — Federal Department of Environment:
— Possible impacts of climate change on railway infrastructure in Austria

International contacts: UIC, IUFRO (International Union of Forest Research
Organisation), INTERPRAEVENT (International research society on
natural hazards)
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Problem analyses

©Graphican5.com Poland

About 6,000 km railway tracks in Austria

Germany ~<Prague
) Czech Republic %L l
100 mi
100 km .
Danube 1,500 km are vulnerable to different
ver

kinds of natural hazards

1

weather extremes

Lake
Constance

~<Ljubljana
Slovenia

AUSTRIA
Adriatic
Sea Bosnia & Herz.

LOWLANDS /| MOUNTAIN

The increase in damages associated with extreme meteorological events
in the past suggested the implementation of a

meteorological information and warning system

for the Austrian Federal Railways to be prepared for weather extremes.
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Problem analyses

Gales:

 wind speed and direction
* gusts

 Time and duration

» affected sections

« flatlands / mountains

Gale “Emma” — overthrown crane, Vienna, 2008
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Problem analyses

|

Snow avalanches:

« amount and intensity of
snow

* sea level
 wind speed and direction
« surface temperature

* snow clearance and
avalanche warning

Avalanche, Flirsch, Tyrol, 2006
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Problem analysis

Floods:

« amount and intensity of
precipitation

« area of precipitation

» discharge of rivers

« potentially flooded areas

Flooding, March flatlands, 2006
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OBB - hazardous weather events (199 - sune 2007}
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Strategy

Information Analyses
e.g. weather, e.g. Simulation models,
discharges of rivers hazard maps

atural Hazards
Management

C . / \ Counter measures
ommunication e.g. dams, barriers, protection

e.g. alarm plans, trainings forests

Prevention instead of reaction!!
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OBB - natural hazards management (Examples)

v 165.000 m consecutive meters of rock fall and avalanche
barriers

v 2.700 hectares of rock and stone faces
v 2.800 hectares of protective forest

v" 9 technicians and 130 employees in support groups
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OBB - Natural Hazards Map
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Requirements of a meteorological information and
warning system

i iR e LB T

1. temporally and spatially highly resolved weather information related to line
sections

> 2. reliable warnings
> 3. automated distribution of weather information

> 4. additional information on the amount of snowfall, slipperiness, storms, or
water level in rivers.

Solution

A higher resolution of the forecast model was needed, especially in alpine
regions with a pronounced topography and areas sensitive to natural hazards.

1. Improvement of meteorological model
2. Installation of warning and information system
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Methodology

1 Preparative work ‘
- installation of additional g j 3 Aj(’d
weather stations ;v"“’k/“‘ , |

- development of regional
meteorological model

- GIS-based overlay of railway
tracks and meteorological data

- GIS-based delineation
of flood risk

[ |
Vs
L}
E
K
=
| 4
L
|
4
bt
|
|
n
|
|
i

L[] 1 | [Sis L "] . Wi ENSENEEEEEEEEEEEEEEEEEEEEEEE



The Lakeside Conference A = austria Lakeside

Safety in Mobility 2008

g SCIENCE & TECHNOLDGY
2 TECH @&

Methodology

o ’ =

2 Information SVStem ;} General forecast and meteorological

information
Eé D A map shown on the user interface gives an
. overview of the Austrian railroad system with

the most important weather information; beside
1 the diagrams the information is also given in
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textual form with a 3h interval of forecasts.
A Storm information
With the new forecast models and radar

techniques weather extremes can be
forecasted on a scale of 10 km, partly even
lower. This is possible due to the definition of
natural areas, units with similar natural
conditions. These are meteorological divides,

crests, valleys etc.
Flood warnings
The forecast of floods integrates the water

level of the rivers and the meteorological data
so that the warnings can be sent 12 hours in
advance.

Snowfall forecast

The snowfall forecast includes the amount of
text message snowfall in the next 24 to 72 hours for each
warning point.

—
/

on-line platform +
automated warnings

Warning Sysiérh

/

N

email message fax message
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OBB - meteorological stations

Loosdorf
Ground stations Spital - Pyhrn Rekawinkel
(Bosrucktunnel) h
® Alpine stations

Ederbauer ‘ !.'1-'“%)
Markklammlawine Pass Lueg A“%p&ﬂ‘ﬂ%“’i\

(Scharnitz)

Bichbach \ opoarten IM % ) \“‘J . ;‘&’rz‘i‘
Blasegg ‘ _ , -

e 1& .

\: .
St. Anton R Patsch L(".

Wolfsgrubentunnel ‘! . -
Strengen . Pt D
Flirsch Unterwindau Tamischbachturm
irsc ) .
Béckstein (2x) Sarstein (Hieflau)
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Datei

@ B @ ko9 ﬁ_l‘ ||:| http://oebb.uwz.at/startseite. php “'| b] "|Gccg\e |'~\l

Bearbeiten  Ansicht Chronik  Lesezeichen Extras  Hilfe

2 Information
system

. Erste Schritte @ Aktuelle Nachrichten

~

ibersicht : ISC-Auswahl

Startseite L
Aktive Warnungen |
Unwetterbericht
(bundesweit) ‘ | Schnee | Regen | FEisregen | Sturm | Gewitter
; Wetterberichte keine violetten Warnungen
O' ’ Il ’e por a (regional) 1 rote , darin enthalten: i
18 orange , darin enthalten: 13 5

Warnliste 14 Vorwarnung(en) , darin enthalten: 11 3
INFRA.wetter EZE

Mein ISC ISC-Ubersicht

BE-ISC Amstetten (8)
3 BE-ISC St.Polten (15)
Userliste BE-ISC Tulln (10)
BE-ISC Wien Floridsdorf (13)
Hochwasser BE-ISC Wien Meidling (14)
Lawinenwarndienste BE-ISC Wien ZVBF (14)
BE-ISC Wr.Neustadt (13)
BE-ISC Leoben (12)
Unwetterzentrale BE-ISC Graz (7)
(extern) p
BE-ISC St.Veit/G. (10)
BE-ISC Villach (14)
BE-ISC Bludenz (12)
Support BE-ISC Innsbruck (18)
- - : BE-ISC Attnang/Puchheim (10)
Logout ¥ y ' ho =% 7 BE-ISC Salzburg (4)
e, 5 BE-ISC St. Johann im Pongau (18)
BE-ISC Linz (9)
BE-ISC Selzthal (13)
BE-ISC Wels (12)

User anlegen

m

Sturm

Anleitung

PUO PR owWoMNR,OoOOOOODOOMO

Aktuelles Wetter
Vorhersage fir Heute, 04.04.2008
Vorhersage fiir Morgen, 05.04.2008
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2 I nfo rI I lat I o n Datei  Bearbeiten Ansicht Chronik  Lesezeichen Extras  Hilfe
system .- €@ {2} [0 pipi//oebb uwe at/sturmiite phptime=1205391301

B Erste Schritte |5 Aktuelle Nachrichten

7
R MaBnahmen wurden bearbeitet von Manfred Stellenberg.
Meldeliste y
. Prognose MaBnahmen (Bearbeitan)
ga/e Warnlng e Warnstufe Mittelwind Béen Schwerpunkt M1 M2 Beginn Ende
Westbahn
Teraiere sbg - attnang [ NG 30 100 MiNachm. = E = =
Userliste attnang - Linz [ NRNERGE 40 100 M!Nachm. - - - -
Linz - st.Pélten [ NG 40 100 MiNachm. - E = =z
st.pslten - Wien [N 35 100 Mi/Do - - - -
Hochwasser siidbahn |
Lawinenwarndienste wien - wr.neustact [ NN 40 100 Wi/Do z E z z
Sturm wr.Neustadt - Semmering [ RRMMEEEEE 30 100 Mi/Do = = = =
Unwetterzentrale Semmering - Bruck | 30 S0 Mi/Do - - - -
{extern) Bruck - Graz 25 70 MifDo - - - -
Graz - Spielfeld 20 50 Do - - - -
Anleitung Unzmark - Friesach 25 70 Mi/Do - - - -
Friesach - Villach 20 50 Do - - - -
Rasit Nordbahn

Ostbahn average @Gusts main gusts
Wien-Nickelsdorf 35 100 night Wed/Thu

m

Rheintal 25 80 MiNachm. - - - -
Ennstalstrecke
Eben - Hieflau 25 80 Mi/Do = = = =
Hieflau - Steyr 25 90 Mi/Da - - - -
Phyrnstrecke
Kirchdorf - Selzthal 30 90 MiNachm. = = = =
Linz - kirchdorf [ NNRNN 35 100 MiNachm. - - - -
Passauer Strecke
Wels - Passau 30 90 MiNachm. = = = =
Salzkammergutstrecke
Attnang - Stainach Irdning 25 S0 Mi/Da - - - -
Zell am See - Krimml
Zell - Mittersill 20 60 Mi/Do = = = =
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Methodology

3 Warning system

v" dedicated operational warning service
v also real-time severe weather warnings are provided

v forecast of disastrous thunderstorms is provided by using nowcasting
techniques

v the track of thunderstorms can be forecasted 20 - 60 minutes in advance

v alert message system via sms, email, fax and telephone on forecasted
snowfall, storm and flood events
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3 Warning system
warning level | snow /wind situation measures
A Less than 10 cm of show in the next 12 hours, Clearing of customer areas
low wind speeds
B 10-20 cm of snow in the next 12 hours, low wind | Shift operation, restricted use of
speeds; less than 10 cm + wind > 40 km/h side tracks
C 20-30 c¢cm of snow in the next 12 hours; 20 cm of | Like B, heavy snow removal
show + wind speed > 40 km/h equipmentisin use
D 30-40 cm of snow in the next 12 hours; 30 cm of | All capacities are on duty;
show + wind speed > 40 km/h restricted use of platforms, side
tracks and some main tracks
E More than 40 cm of snow In the next T2 hours; 30 | Emergency mode
cm of snow + wind speed > 60 km/h

Warning levels and description of measures for snow fall
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Results and Conclusion

sl i eI LB T

v~ warnings on snowfall 6 h and on floods 12 h in advance

v 3 days preliminary lead time and 10 km minimum resolution of storm warnings
v~ warnings and general forecasts are provided for the coming three days

v warnings are received by all responsible persons within 3 minutes

better prevention of adverse impacts of natural disasters

cost reduction for example for snow clearance on railway infrastructure
since human and machinery resources can be managed more efficiently

Landslides or floodings cannot be avoided, but damage on goods and
life can be prevented, when trains circulate with reduced speed!!
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Outlook

- installation of further weather stations
- implementation of fire risk modelling
- Implementation of special flood prognosis on small rivers and torrents

- implementation of warning system for land slides

An integrated meteorological information system is a worthwhile
investment for the safe operation of trains.
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Scenario for the Future!?

=

»10days extreme weather will maybe be
tomorrows normal weather?“

... there is a need to develop and implement
appropriate adaptation strategies!
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Federal Austrian Railways, Railnet Inc.

Dept. of Natural Hazards Management

Christian.rachoy@oebb.at
Infrastruktur +43 — 664 - 6171903
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