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e The national analysis of risks and vulnerabilities

* Long term planning

« 'Swedish Road Administration’s risk analysis method’
« ERA Net Road project RIMAROCC
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Summary
Final report from the Swedish Commission on Climate and Vulnerability.

Sweden will be greatly affected by climate change. Adaptation to climate change should start now. This is
the conclusion drawn by the Commission on Climate and Vulnerability in its final report, which makes
recommendations including increased responsibility for

municipalities and county administrative boards and government support for large-scale high-cost

initiatives.
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| Observed change in mean temperature
L during the winter between the period of
1961-1990 and 1991-2005.
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Landslides

- Increase

[ 1= Unchanged

I = Decrease
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Landslide safety, in the southwest parts of
Sweden, will be too low already in a short time.

@in
7 2010-10-20 s TRAFIKVERKET



Bridges, storm floods

- Stemming at low bridges

Irrespective of the watercourse width
 Bridges over small watercourses

Intensive rainfall on small catchment areas

* Erosion damages on bridge support
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Small watercourses with intensive flow
during a short time

Ann 2006
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Existing constructions

- Areas with higher risk due to climate change should be
specifically noticed at risk analysis.

 Take Iinto consideration that smaller roads often have
the highest risks depending on construction.

* Preventive measures are carried out when the risk
level is not acceptable or when the measures are
motivated on a national economy level.
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Road Maintenance and Operations

- Unchanged costs for winter maintenance totally

* More expensive in the north and less expensive in the
south

 Removal of water by ditch or otherwise will be the most
Important issue
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Proposals in the long-term planning

* Improvement of competence (courses started)

 Research and development (ERA Net Road,
PIARC, national)

* Review of rules and regulations
* Risk analysis of existing constructions

o Studies of vulnerable areas pointed out
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Climate Change Adaptation
of Road Drainage

Zahra Kalantari

Main objective:

wamenore Develop scientifically well-founded
recommendations and suggestions on a cost-
efficient adaptation of road drainage systems to

) climate change including more frequent floods

Centrum iGr forskning och wibddning
| drift och underhadl av infrastrukiur




Goals

~ Analyse how climate change directly or indirectly
affects road dewatering and drainage facilities in
Sweden

-~ Improve modelling tools for prediction of water
flows near roads

» Review the capacity and help ensure the
continuous functionality of road drainage
systems




Review of rules and regulations

- When constructing new roads the effects of climate
change should be a part of the dimensioning (R&D).

* Risk based functionality specifications ought to be
Introduced for all components in the whole road network.

* Criteria for accepted risk levels ought to be decided.

5 g 3 TRAFIKVERKET




likation 2008:61

Hydraulic design

VVMB 310
Hydraulisk dimensionering
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lﬂ;i Végverkef Fublikation 2006:54

Analysis of risk of varying character
associated with:
* Roads
 Bridges
e Constructions that concerns the
surrounding areas

Handledning
Riskanalys vald vdgstrdcka

Main concerns in the method are
connected to:
 Landslide and collapse risk
 Risk for damage on road and
bridges with high water flow
* Risk of flooding
 Risks due to accidents with
dangerous goods
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Asset type

* Person
damage within RTS: employees and road-users
damage to the surroundings: third-party

* Property

damage within RTS: road, bridge and tunnel constructions, vehicles,
freight etc.

* Property damage (primarily damage to nature reserves, natural and
cultural environments in the surroundings)

* Finance (in RTS this means access to a transport possibility)

damage within RTS: direct cost increase for travel time, vehicles, traffic
accidents, emissions, operations and maintenance (general calculation
with Effektsamband 2000)

damage to the surroundings: indirect cost increase for industry/society
due to delayed and cancelled road transportation. Also included here
are the public economy costs caused by disruptions/stoppage in other
infrastructure (railway services, electricity, telecom, water supply etc.)

 Intangible (damage to reputation etc.)
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Which ASSETS/OBJECT Person
can be damaged? EVOPGHY
e Within VTS .nV| ronment
i ; Finance
¢ inthe surroundings ’
Intangible

O, & @

i Which DAMAGE-
?
RISK FACTORS Which DANGERS can cause damage? EXTENT?
Which causes?

e min
o type

©)

PROBABILITY
How probable?

from the surroudings

CONSEQUENCE
total damage valug

RISK
LEVEL
How urgent is

ne 10N

PROBABILITY

M Risk class 3
[JRisk class 2
[ Risk class 1

>

POSSIBLE
RISK REDUCING
ACTION

e costs?
e [Effect on risk
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Probability of damage

PROBABILITY

. Risk class 3

Risk class 2

. Risk class 1

>

1 2 3 4 5 CONSEQUENCE
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Probability

1 per A

10 years

Reliable 5

100 years

Certain 4

1000 years

Small 3

10000 vyears
Very

Small 2

100 000 years

Extreme

1

Small

1 million year

1 001 2 o1 3 1 4 0 5

Very Small Small Large

Risk classes in matrices:

I:I Class 2, medium risk level, safety action should be considered

Class 3, high risk level, not accepted in general

- Class 1, low risk level, accepted in general
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EURO

Annual risk
1M EURO

0.1 M EURO
0.01 M EURO

0.001 M EURO
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|dentified "risk spots”

Riskklass

Region 1 2 Summa |Anmarkning

SN 108 121 259

SM 124 108 271

SST 77 47 176  [Exkl 6versvamning o farligt gods

SMN 505 35 579 |Exkl 6versvamning o farligt gods

SSO 42 20 69

SVA 10 26 64

SSK 1 0 4 Analyserar hojd havsniva

Summa 868 359 1422

Tabell 2: Sammanstéllning analyserade punkter _ Riskldass
Region 1 2 Summa

20091002 SN 108 121 259
SM 124 108 271
SST 95 246 694
SMN 530 571 1792
e} 42 20 69
SVA 10 26 64
SSK 1 0 4
Summa 911 1094 3153
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Riskklass

Grundorsaker 1 2 Summa
Skyddsomraden for vattentdkt (transport av farligt gods) 2 17 36
Naturrelaterad handelse 543
- Dammbrott (OBS! Mindre dammar. Inte dammbrott i stora

reglerade adlvar) 0 3

- Hoga floden/inre och yttre erosion/skred/ras/bortspolning 127 128

- Snodrev/Lavin 1 10

- Oversvamning 34 122

Underhallsbrist (Trasiga trummor, skrotning bergskarningar

m.m.) 4 13

Fara i/till omgivningen (Farligt gods olycka i omgivning

(ex.jvg), farligt gods olycka inom VTS som paverkar

vagtransporter och omgivning, brander, pakorning, m.m.) 81 53 137
Projekterings/byggfel (hogt trummlage, branta slanter m.m.) 5 0 5
Utmattning brokonstruktion 0 3 3
Summa: 254 349 724
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» Different ambitions

» Different judgements

* Unclear routines — deep studies, measures, risk reduction etc.
* No established definition of 'risk reducing measures'’.

 How to handle identified risks

* Risks — mainly from historical data.
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6. Uppfiljning och
Utvdrdering

5. Bestéllning,
Genomférande av
atgard
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1. Identifiering av
risk

2. Beskrivning av
identifierad risk
samt grov skattning
och rangordning

3. Handlingsplan
beslutas for varje
risk

4. Verksamhets-
planering
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RISK MANAGEMENT FOR ROADS IN A
CHANGING CLIMATE

A Guidebook to the RIMAROCC Method

RIMAROCC

Risk Management for Roads in a Changing Climate

Case Study - Network Scale

The French Northern Motorway
Network

Final draft for external consideration

egis
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This projiect was Initiated by ERA-NET ROAD.

road (= < m net

352 Study — Section scale, Sestemiver 2010

rofid desearch in europe

Rick management for roads in a changing
climate (RIMAROQCC)

Risk management for RV15,
Strynefjellet, Norway. Case study
on section scale

Deliverable (or Report) Nr 20081749-00-20-R
September 2010
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/ loop
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— Compatible with existing methods

— In line with ISO 31000 (formalised/transparent)
— All levels; structure, section, network, territory
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