ROADEX Network Implementing Accessibility

Center

.............................

4+ >
yu
~6&
ROADEX

Implementing Accessibility

Climate Change Adaptation

Adridana Hudecz, Technical University of Denmark

ROADEX Final Seminar
Rovaniemi, 25 April 2012

o Northern
RKTISK TEKNOLOGI 2TV 34 Periphery

-
2007-2013

e

* & Programme : st -
criphery fora sustainaile R £\ ropean Un jon
and prosperous fulure

European Regional Development Fund



ROADEX Network Implementing Accessibility

Climate Change Adaptation

Qutline:

Background/global climate change
Climate change across the ROADEX areas
Predicted impacts

Questionnaire & analysis

Adapation & good practice measures
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CLIMATE CHANGE ADAPTATION

A Report on Climate Change A i for Low Roads in the Northern
Periphery

Climate Change Adaptation report, 2012
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Global climate change

Effect of shift in climate:
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Global climate change

World Map of Koppen—-Geiger Climate Classification  Main climates  Precipitation  Temperature
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Global climate change

Al Am As Aw BWK BWh BSKk BSh Cfa Cm Cfe Csa Csbh Cse Cwa
Cwb Cwe Dfa Db Dfic IMd Dsa Dsb Dsc Dsd Dwa Dwb Dwe Dwd EF ET

Dfc -snow, fully humid, cool summer
Dfb - snow, fully humid, warm summer
EF - polar frost

ET - polar tundra

Cfb - warm, fully humid, warm summer
Cfc - warm, fully humid, cool summer

=

Dfc -snow, fully humid, cool summer
Dfb - snow, fully humid, warm summer
Dsb - snow, steppe, warm summer

EF - polar frost

ET - polar tundra

Cfc - warm, fully humid, cool summer
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ROADEX Climate classification for the period 2076 - 2100
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z Scientific consensus - ““the climate Is changing”
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... but the general population has yet to be
convinced ....
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Natural variability or climate change?
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ROADEX Storm damage, northern Sweden, late September 2011
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Natural variability or climate change?
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Natural variability or climate change?
Landslides in Scotland

A83 Cairndow

A9 Dunkeld
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Climate Change - possible impacts on roads:

- Disruption of the network by extreme weather events
(rain, snow, high temperatures)

- Damage to roads through deterioration, deformation
and subsidence

- Flooding from rivers, seas and inadequate land
drainage

- Severance of routes by landslides and avalanches
- Damage to roadside infrastructure by high winds
- New road safety issues

“The Changing Climate: Impact on the Department of Transport”, 2004
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Climate Change - possible impacts on roads:

e Temperature
- Carriageway effects

- Frost damage (including freeze-thaw cycles and
frost heave)

- Permafrost effects
- Winter maintenance
- Increase In sea level
e Precipitation
- Floods
- Erosion of roads and bridges
- Drainage problems
- Landslides
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Climate Change
Impacts on road maintenance
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“Impact of climate change on road maintenance”, Finnish Road & Traffic, 2009

Freeze-thaw damage Flooding Winter conditions Rutting "
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ROADEX climate change adaptation:
questionnaire

Contents:
e Introduction
e What are the most important changes and

problems?

— Drainage e et
— Freeze-thaw —
— Rutting
— Erosion
— Stability
— Winter

e Organisational strategy? RSN PR PRSI TTRRRYT

with thiz problems?

= Organisation working group or person?
= National strategy/guidance?
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Climate Change Adaptation: questionnaire

Questionnaire & Analysis:

[} 1 3.1, ANALYSIS OF ROADEX CLIMATE CHANGE QUESTIONMAIRE
Analysed by tOpIC The resulis of the collsched replies are summarizesd n ple chars. Unforfunadsly dus o S low
e e Comca of £ BOADEX Farivem e 8w eSS COUTITES. 3 hese pes
L. siabay p of read i
« Stability problems of road embankments o e

o chings 12.5% -,

» Freeze-thaw cycles of paved roads ; s — =
» Freeze-thaw cycles of unpaved roads

» Rutting due to spring thaw weakening of paved roads

» Rutting due to spring thaw weakening of unpaved roads
« Differential frost heave

= Settlement due to permafrost S——

= Sheet ice problems TS sponecs o ot 3 20 o B proter g mresce m e,
= Winter maintenance problems due to drifting snow

« Winter maintenance problems due to icing
« Winter maintenance problems due to salt oy
- Avalanches B
= Erosion of paved roads due to heavy rains

= Erosion of unpaved roads due to heavy rains

Fresze-thaw oyoles of paved roadc

L —— gl sgrdeantly rorese 4l e

» Flooding
- Landslides rorsarenas s
hd Rise Of Sea Ievel Ircreasing frequency of fresze thaw cycies Is a very Ikely Impaict of cimats change. Respondenis
reporizd that they had experienced B In the recent years in their areas, whens & had nof been
commion probiem b=fore. E was expecied that thers wouwld be mone and mone problems in the
future on roads as a result of changing freeze-thaw cycles, sspecialy unpaved roads
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Climate Change Adaptation: questionnaire

Questionnaire & Analysis:

m By Partner concern: Might significantly decrease: -2

Might slightly decrease: -1

No change: 0

Might slightly increase: 1
Might significantly increase: 2

Impacts Might significant | Might sightly No change Mi.ght sightly Migl.1t significant Rate
decrease decrease increase increase
Stability problems with road embankments 0 1 3 14 6 25
Freeze-thaw cycles problem with paved roads ] 2 2 10 11 30
Freeze-thaw cycles problem with unpaved roads 0 2 3 7 12 29
Rutting due to spring thaw weakening of paved roads 1] 1 2 16 5 27
Rutting due to spring thaw weakening of unpaved roads 0 1 4 11 e 28
Differential frost heave 0 2 5 13 3 21
Settlement due to permafrost 1] 1 11 11 2 14
Sheet ice problems 0 5 4 14 2 13
Winter maintenance problems due to drifting snow ] 6 10 8 1 4
Winter maintenance problems due to icing 0 1 ] 12 6 23
Winter maintenance problems due to salt 1] 3 6 13 3 16
Avalanches 1] 2 12 9 2 11
Erosion of paved roads due to heavy rains 1] 0 0 17 7 31
Erosion of unpaved roads due to heavy rains 0 0 0 13 12 37
Flooding 1] ] 3 12 11 34
Landslides 1] 0 3 15 7 29
Rise of sea level 0 0 & 16 3 22
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Climate Change Adaptation: questionnaire

Questionnaire & Analysis:

= By Partner concern:

Partners' greatestconcerns

Erosion of unpaved roads due to heavy rains
Flooding

Erosion of paved roads due to heavy rains
Freeze-thaw cycles problem with paved roads
Freeze-thaw cycles problem with unpaved roads
Landslides

Rutting due to spring thaw weakening of unpaved roads
Rutting due to spring thaw weakening of paved roads
Stability problems with road embankments

Winter maintenance problems due to icing

Rise of sea level

Differential frost heave

Winter maintenance problems due to =zt
Settlement due to permafrost

Sheetice problems

Avalanches

Winter maintenance problems due to drifting snow
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Adaptation & Good Practice Measures

Pt L

Greenland (photo Arcti ’ieighnblhd%:-.f‘;“;:-
Centre)

—

Norway (photo Norwegian Public

Roads Administration)
E10 Lofoten

Raattama, Finland (photo J. Leskinen)
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Adaptation & Good Practice Measures

Examples of adapations in the Partner areas:

Reviewing design standards

* Iceland: increase the design sea level with 50 cm
« Scotland: one storm event in 100 years to one in 200 years
e Sweden: regional drainage factor (1-1.5)

* Norway: introducing climate factor in drainage design

Q=CxIAK,
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Adaptation & Good Practice Measures

Examples of adapations in the Partner areas:

Mapping

« ERANET-ROAD - SWAMP
”Blue Spot” - Modelling restrictions in stream flow and river flows

1y
=
ROADE

Implamenting Accossibility

20




ROADEX Network Implementing Accessibility

Adaptation & Good Practice Measures

Examples of adapations in the Partner areas:

Mapping

« Climate and Transport
Landslide risk analysis

% of threshold value

= 80%

60-80%
40-60%

< 40%

Mo water supply
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Conclusion
Key points:

e Climate change is happening
e More frequent extreme weather events
e More frequent freeze-thaw cycles

e Actions are needed
- Mapping likely threatened areas
- Risk assessment
- Frequent inspection and if needed maintenance
- Reviewing design standards

e Keeping the road drainage in good
condition

e |n case of new construction - avoid
threatened areas

26
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Thank you
www.roadex.org
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