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Network of Experts
CO n te n t @ Knowledge Ability Action

" German Adaptation Strategy

" Need for Action - BMVI Network of Experts and competent
transport mode operators

" Topic 1 ,Adapting transport and infrastructure to climate change
and extreme weather events “ of the BMVI Network of Experts
o Objectives
o Research topics

o Climate impact assessment
— General concept
— Evaluation framework - Agreements on climate and
socioeconomic data
— Data basis: Climate datasets and indices
— Examples of Hazards maps (floods and landslides)

o Adaptation options
" Implementation aspects and conclusions
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Network of Experts
Knowledge Ability Action

German Adaptation Strategy (DAS) @
and Adaptation Action Plan (APA)*

DAS (2008) - APA Il, DAS Progress Report (2015)

DAS aims at

* reducing vulnerability to climate change
Impacts

* maintaining or enhancing adaptability of
natural, societal, and economic systems

Sustainable planning and acting requires to:

= widen the knowledge base
= create transparency and participation

= support stakeholders by providing the basis for decision-making
* raise public awareness

» develop strategies to deal with uncertainties

* Lead: Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety (BMUB)
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German Adaptation Strategy @
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Need for Action @  fiairrilix e

Efficient and reliable transportation = Damage to infrastructure and

IS an important foundation for disruption of transport chains due
economy and society. to climate change and extreme
weather events.

"DLR (CC-BY 3.0)

n
\ \ Fire department Oberwesel

i “7». \ ,'
2010: Share of German transport indicators of EU figures [%] ‘r Vil L]
population |16 : '
Gross domestic product 20 | \\. |
Transport of goods on roads
Transport of goods on rail

Transport of goods by inland vessels

Source: Eurostat; EU transport in figures, Statistical pocketbook 2012, European Commission.
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BMVI Network of Experts @2‘:2%3;2‘25&;‘&?&?

—2 interdisciplinary knowledge, skills and action
—> Applied and intermodal research network

Decision- Steering group Sefamie ek
. G 12, DG 22, DG 23, DG 25, LA 15, LA 18, LA 24, force: BASt
maklng Ievel StB 10, StB 17, StB 28, WS12, WS14, WS24

Topic 1: Topic 2: Topic 3: Topic 4: Topic 5:
Adapting Designing Increasing the Consistently Enhanced
transport and environmentally reliability of developing and development of
Technical infrastructure to friendly transport using digital renewable
— climate change transport and infrastructures technologies energy in
level and extreme infrastructure transport and
infrastructure

weather events

Coordination: Coordination: Coordination: Coordination: Coordination:
DWD BfG BASt BASt DWD

¥

Generating knowledge about the spatial pattern of expected climate
change impacts and about the vulnerability of transport infrastructure
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Objectives of Topic 1 @”etwmi’ﬁﬁi“f‘*“

Increasing the resilience of transport and federal transport
Infrastructure to climate change and extreme weather events

— Integrating the knowledge on climatic changes in atmosphere
and ocean with practical knowledge about the modes
of transport (waterway, road, railway)

— Building on the results of preceding projects (e.g. KLIWAS for
waterways and AdSVIS for roads).

— Developing targeted climate services that go beyond basic
climatological statistics and integrate user requirements.

= Providing a basis for the implementation of the German
Adaptation Strategy
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Our research topics @"etm”‘““”e”s

Knowledge Ability Action

Scenario development (DWD)

Provision of meteorological / oceanographic / hydrological data and evaluations (observations and projections)

Coastal Flooding Storm Landslides Navigability Inland
focus hazards =™  hazards (BASt) and water focus
areas (EBA) quality areas
(BASt)

el B A BT

4!—-—'—,-:—-- —— = -.&i ¥

H\‘k‘-\ - S
e . - = -,_H.Q‘s:er/‘
BMVBS ”B’réhko&;oﬂFO@% pan B&me‘dia. t

| | |
Risk Analysis (BASt)

Integration of the hazard and transport mode specific results of climate impact analyses in a common framework

I I
Adaptation options (EBA/BAW)

Developing guidelines for handling the addressed hazards and suggesting/testing specific adaptation options

Project coordination (DWD)
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Network of Experts

Climate Impact Assessment — Approach @ Abilty Acton

" Based on the Guidelines for Climate Impact and Vulnerability
Assessments (Buth et al., 2017) that shall support the German
adaptation strategy

Analytic steps:

" EXxposure analysis: Spatial identification of network sections exposed
to climate impacts

= Sensitivity analysis: Spatial identification of network sections sensitive
to climate impacts

Evaluation of climate impacts by analysing the Criticality of impacted
network sections —> Spatial identification of network sections critical to
the transport system

Indicator-based approach:
"  System analysis to describe cause-effect relationships

" Use of indicators to operationalise the exposure, sensitivity and
criticality of network sections
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Network of Experts

Climate Impact Assessment — IIIustration@ cowiaciys M. NI
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§_' £ ’ Road e-e | Waterway = | Rail potentially impacted network sections
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0 £ {3 e Case Studies
o - :
D ©E 2 Step 2: Level Band C Step 2: Assessment of impacts* resulting from temporary failures
@ b | . . . .
g. 2 i i (scenario-based) of network sections prioritised in Step 1
; ?i, @ Level C: Network Section *Potential impacts on traffic flow at Level B
1
E O
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Reference Period Reference Network 2010 Target Network 2030 | Near Future Far Future

v v Schematic draft by M. Klose et al. (2018)

according to the federal infrastructure planning
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Evaluation Framework @ ekt kit

" Agreements on analysis periods, underlying scenarios,
reference datasets, ensembles of climate projections, etc.

" Analysis periods within 1951-2100: Reference: 1971-2000 /
Future: 2031-2060 and 2071-2100 ==

" Emission scenarios (RCP=Representative
Concentration Pathways): ] Bl
RCP2.6 (,2 degrees goal“) and /4\
RCP8.5 (,Business as usual®) | -

" Traffic scenarios according to the federal  Figure 1.15 from IPCC (2013)
Infrastructure planning: Reference (2010) and target network (2030)

" Ensemble analysis for each RCP with display of ensemble
bandwidth (15th and 85th percentile)

- Important basis for the climate impact assessments
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Example — Climate reference data @?J@?ﬁ?ﬁ‘:’&.ﬁi‘iﬁﬁi

Important for validating and assessing regional climate models (e.g., bias
correction) and climate impact models (e.g. hydrological modelling)

" |nland: Gridded data sets for " Ocean: Gridded data sets for
temperature (Av., min., max.), ocean (temperature, salinity) and
humidity, precipitation and global atmosphere (temperature,
radiation pressure, dew point temperature
Global Sunshine S _
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BNSC-data prepared by BSH in cooperation with

the university Hamburg, ICDC
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Network of Experts

Example — Regional climate projections @d Abilty Acton

Multivariate Bias-adjustment* in order to correct for systematic
deviations of regional climate model simulations from observations

Observation Regional climate model Bias adjusted RCM  Difference (Adj. - Orig.)

L{Jl
.ﬁ\ E20°

Temperature

Precipitation

Analyses by Stefan Krahenmann (DWD)

*Cannon A (2016) Multivariate Bias Correction of Climate Model Output: Matching Marginal Distributions and
Intervariable Dependence Structure. J Climate 29: 7045-7064.
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Example — Climate index list @E‘:Zfﬂ?;i‘:’&.ﬁi‘ifﬁi

" Compilation of a list of climate indices List of climate indices
with impact relevance and sufficient
frequency for statistical analysis

" [ndex data, time series and maps are
provided to the users

- They form an important basis for the
evaluation of future climate change
Impacts on transport infrastructure

No. |1y period (> 11 days) terminated by a heavy precipitation event
0. |2
with > 20 mm/d

. L _ To be continued ...
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. Net k of E rt
Example — Flood risk maps @ cnoviedge Abilty Acton
Analysis of flood risk maps generated by the German Federal States
" “frequent” events (return period: 10-25 year)
" Return period of 100 yrs.

" Extreme flooding

return period : :
(>>100 yFr)S_) Road sections under risk of @

flooding
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Analyses by 8 i 5
E. Nilson (BfG), é\;&f _ %-’“ \:x,
J. Kirsten (BASt), YR ‘ ' .
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N. Schade (BSH), PSR AT SOV 30 b cade o o
M. Helms (BfG), - '

M. Rauthe (DWD), Federal roads (BISStra, BASt) . "50 - _
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Example — Landslide hazard map

Detailkarte Saarland
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Network of Experts
Knowledge Ability Action

—d
- -v Observed landslides

Analysis by E. Kallmeyer & A. Knobloch (Beak
Consult), M. Forbriger (EBA)

07/06/2018

Geological mapping of the potential for
landslides along railways in Germany (draft)

I
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Studied adaptation measures @ Network of Experts

Knowledge Ability Action

Modification of technical regulations and directives
—> assessment of set of rules

Technical adaptations
(e.g. materials, construction)

Adaptation of management practices
e.g. water and sediment management

Developing awareness of the necessity to act under
uncertainty
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Implementation Aspects @ Crowindos Ay actr

" As aresearch network the BMVI Network of Experts

o Develops data, methodologies and tools for assessing climate
change impacts on the transport system

o Delivers climate impact assessments at the national level
o Provides more detailed data and evaluations for selected focus areas
o Suggests and tests specific adaptation options

" The implementation of adaptation measures is done by the
operators of the transport infrastructure:

o Waterways: Federal Waterways and Shipping Administration (Agency
of BMVI) = regular dialogue and development of a Climate proofing
handbook for the administrative staff

o Rail: Deutsche Bahn AG
o Roads: Road administrations of the Federal States
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. Network of Experts
CO n C I u S I O n S @ Knowledge Ability Action

We are (on a project basis) providing climate services
according to the user requirements (waterway, road and rail) as
a basis for adapting the German inland transport system to
climate change and extreme weather events.

The routine provision of user-relevant climate services is
needed in support of climate change adaptation.

A resilient transport infrastructure is an important basis for
maintaining and developing mobility as an important foundation
for our entire social development.

We are going to incorporate projected long-term developments
Into investment decisions.

The results are relevant for stakeholders at the regional level
and for the implementation of the German Adaptation Strategy.
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Network of Experts
CO n taCt @ Knowledge Ability Action

Project coordinator of topic 1:
Dr. Stephanie Hansel (DWD), stephanie.haensel@dwd.de

Contact persons for the modes of transport:

" Road: Dr. Martin Klose (BASt), klose@bast.de

" Waterways: Dr. Enno Nilson (BfG), nilson@bafg.de
" Rail: Eckhard Roll (EBA), RollIE@eba.bund.de

Network of Experts
Knowledge Ability Action
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Network of Experts
Referen C eS @ Knowledge Ability Action

= Buth, M., Kahlenborn, W., Greiving, S., Fleischhauer, M., Zebisch, M., Schneiderbauer,
S., Schauser, I. (2017): Guidelines for Climate Impact and Vulnerability Assessments.
Recommendations of the Interministerial Working Group on Adaptation to Climate
Change of the German Federal Government. Edited by: Hoffmann, E., Rupp, J.,
Harnisch, R. Publisher: Umweltbundesamt. February 2017. ISSN 2363-832X (Internet).
45 pp. Available at:
https://www.umweltbundesamt.de/sites/default/files/medien/376/publikationen/guideline
s_for_climate_impact _and_vulnerability assessments.pdf (last accessed: 12.12.2017).

" Eurostat; EU transport in figures, Statistical pocketbook 2012, European Commission.

"= |PCC, 2013: Climate Change 2013: The Physical Science Basis. Contribution of
Working Group | to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J.
Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University
Press, Cambridge, United Kingdom and New York, NY, USA, 1535 pp.

" Klose M., Hansel S., Helms M., Herrmann C., Hillebrand G., Hiittl-Kabus S., Fleischer
C., Forbriger M., Kikillus A., Lifschiz E., Lohrengel A.-F., Mdller J., Nilson E., Patzwahl
R. (2018): Climate Impact Assessment — A Multimodal Approach for Federal Transport
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