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Introduction to the DeTECToR 

tools 

 

Sarah Reeves, TRL 



Trust ï Understand ï Commit 

©  DeTECToR| Nov-18  3 
3 

DeTECToR - Decision support 

tools for embedding climate 

change thinking on roads 
 

 

A. Economic costs associated with 
integrating climate change into 
decision making 

B. Embedding climate change into 
practice and procurement 

Å Implementing existing climate 
change research into practice 

Å Embedding climate change into 
procurement processes 

 

Topic areas 
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Topic A: Risk assessment and cost-benefit tool 

 

Å Provides a network 
level climate change 
risk assessment 
highlighting areas at 
most risk 

Å Enables comparison of 
the costs of  
implementing different 
adaptation options to 
address these risks 
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Topic B: Procurement collaboration platform 

 

ÅProvides information 
and examples on 
including climate 
change mitigation 
and adaptation in 
procurement and 
operations 

Å NRAs able to update 
and share examples of 
their approach 
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Workshop outline 

 

 

 

1. Demonstration of the procurement tool  Ewa Zofka, IBDiM 15 mins 

2. Overview of the risk assessment and CBA 
tool approach 

Andreas Leupold, Alfen 
Consult 

10 mins 

3. Demonstration of the risk assessment and 
CBA tool including the German pilot study  

Marek Skakuj, Heller 
Ingenieurgesellschaft 

15 mins 

4. Group discussions on implementation of the 
tools 

All 15 mins 

5. Plenary feedback and discussions All 10 mins 

6. Summary and close 
 

Reinhard David 5 mins 



Trust ï Understand ï Commit 

©  DeTECToR| Nov-18  7 

Procurement Tool  
 

Ewa Zofka, IBDiM 



Trust ï Understand ï Commit 

©  DeTECToR| Nov-18  8 

Object ives  of  the  Procurement  Tool :  

Å Pro vi d e  an  aven u e  fo r  sh ar i n g  o f  b es t  p rac t i ces  amo n g  

NRAs  

Å Make  i t  i n tu i t i ve  an d  u ser  f r i en d l y  

Å I n c l u d e  i n fo rmat i o n  o n  o n g o i n g  p ro j ec ts  an d  NRAs  

p rac t i ces  o n  h ow  to  emb ed  CC i n to  p ro cu remen t  an d  

o p era t i o n s  

Å Make  i t  co l l ab o ra t i ve :  NRAs  can  i n c l u d e  th e i r  ow n  

i n fo rmat i o n  an d  sh are  th e i r  exp er i en ce  w i th  o th ers  

Å L earn i n g  p l a t fo rm fo r  th o se  NRAs  w h o  a re  l ess  matu re  

i n  th e  su b j ec t    
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Procurement  areas  covered w i th in  the  too l :  

Å U n d e r s t a n d i n g  t h e  s o u r c e s  a n d  q u a n t i t y  o f  c a r b o n  e m i s s i o n s  

Å U n d e r s t a n d i n g  c l i m a t e  c h a n g e  vu l n e r a b i l i t y  a n d  a s s e s s i n g  

r i s k  

Å E s t a b l i s h i n g  c a r b o n  r e d u c t i o n  a n d  a d a p t a t i o n  p o l i c y  a n d  

t a r g e t s  

Å S e l e c t i n g  a  p r o c u r e m e n t  a p p r o a c h  

Å As s e s s i n g  i m p a c t  a n d  s t a k e h o l d e r  e n g a g e m e n t  

Å I m p l e m e n t a t i o n  i n  p r o c u r e m e n t  

Å E m b e d d i n g  i n  N R A o p e r a t i o n s  

Å As s u r a n c e  a n d  b e n c h m a r k i n g  

Å R e v i e w i n g  a n d  i m p r o v i n g / e x p a n d i n g  t h e  a p p r o a c h  
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Approach for  Col laborat ive  Tool :  w ik i  based 

reposi tory  

TLS: Top Level Structure 

based on literature study 
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Un d ers tan d i n g  so u rces  an d  q u an t i t y  o f  ca rb o n  emi ss i o n s  

ÅCO2 sources 

Å Findings from research projects 

Å Description of currently used tools   



Trust ï Understand ï Commit 

©  DeTECToR| Nov-18  12 

U n d e r s t a n d i n g  c l i m a t e  c h a n g e  vu l n e r a b i l i t y  a n d  a s s e s s i n g  r i s k  

Å CC impacts on roads and why risk 

needs to be assessed 

Å Description of current risk assessment 

tools based on research and practice 
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Establ ish ing carbon reduct ion  and adapta t ion  pol icy 

and targets  

Å Introduction to CO2 

reduction and adaptation 

targets 

Å Case studies 
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Select ing  a  procurement  approach  

Å Procurement types 

Å Different approaches 

Å Barriers 

Å Outcome based 

contracts for 

maintenance (KPIs) 
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Stakeholder  engagement  ÅMethods of stakeholder 

engagement 

Å Recommendations for 

NRAs 
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Embedding in  operat ions  ÅMitigation and adaptation 

strategies 

Å Case studies 
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How  to  use  i t  



Trust ï Understand ï Commit 

©  DeTECToR| Nov-18  18 

How  to  use  i t :  up load your  ow n in fo  
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Edi t :  inser t  tex t  



Trust ï Understand ï Commit 

©  DeTECToR| Nov-18  20 

Upload an  image  
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Risk assessment and CBA tool 
approach  

 
Andreas Leupold, Alfen Consult 
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Emb ed d i n g  C l i mate  Ch an g e  i n  d ec i s i o n  mak i n g  p ro cess  

üChange of Regulations for construction 

üChange of Materials 

üChange of Operations and Maintenance 

üRoute selection in the early planning phase  

Module ï Risk Analysis  

ü Identifying of Hotspots as well as 
of systematic "failures"  

Analysis tool 

Module ï Cost -Benefit  Analysis  

ü Evaluation of Adaptation Action 
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Mo d u l e  ï R i sk  An a l ys i s  ï I n t ro d u c t i o n  

üResult of the research review  

ÁRIMAROCC,  

ÁROADAPT, 

ÁEWENT, 

ÁRIVA Ą methodology for a network wide risk analysis merging climate projections 

and asset data (e.g. position, condition, material) 

Description of the RIVA-methodology 

ürisk potential was analysed as a function of cause (potential of hazards) and effect 

(potential of impacts) 

ühierarchically-structured indicator-model 

ücomplex cause-effect chains (CEC) were used for the systematic description of 

typically damage / restrictions caused by the climate 

üso called damage(s)-patterns categories (DPC) were developed Ą main unit of 

measurement of RIVA methodology 
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üIndicators are associated either 

to the sphere of causes or to 

the sphere of effects and are 

broken down by dimensions of 

content (characteristics of the 

infrastructure and the climate) 

 
per Damage Pattern 

Category (DPC)

Identification

Climate 
Indicators

Vulnerability 
Indicators

DPC-dependent 
Indicators  of 
impact

Derivation of results

Risk Potential 
of Hazard 
(RPH)

Risk Potential 
of Effect 
(RPE)

Overall Risk 
Potential 
(oRP)

attributes of 
the climate

attributes of 
the 

infrastructure

Sphere of Cause (Hazard)

Sphere of Impact  (consequence)

Risk

DPC-independent  
Indicators of impact, 
criticality

Assessment / Calculation
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Mo d u l e  ï R i sk  An a l ys i s  ï I n t ro d u c t i o n  

üaggregation (combination) of individual 

indicators is the basis for the derivation of 

indices as composite indicators (for each 

DPC and for each analysed element) Ą 

CVC, CVV, RPH, RPE, oRP 
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per Damage Pattern 
Category (DPC)

Identification

Climate 
Indicators

Vulnerability 
Indicators

DPC-dependent 
Indicators  of 
impact

Derivation of results

Risk Potential 
of Hazard 
(RPH)

Risk Potential 
of Effect 
(RPE)

Overall Risk 
Potential 
(oRP)

attributes of 
the climate

attributes of 
the 

infrastructure

Sphere of Cause (Hazard)

Sphere of Impact  (consequence)

Risk

DPC-independent  
Indicators of impact, 
criticality

Assessment / Calculation
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üCombination Value of Climate CVC 

Ácombines indicators of the 

dimension climate for a DPC in the 

considered road section 

ÁUsing of different indicators to 

describe a climate event 

ÁUsing Cordex-projections (12x12km) 

Á2011-2040, 2041-2070, 2071-2100 

ÁValue range of 1 to 4  

per Damage Pattern 
Category (DPC)

Identification

Climate 
Indicators

Vulnerability 
Indicators

DPC-dependent 
Indicators  of 
impact

Derivation of results

Risk Potential 
of Hazard 
(RPH)

Risk Potential 
of Effect 
(RPE)

Overall Risk 
Potential 
(oRP)

attributes of 
the climate

attributes of 
the 

infrastructure

Sphere of Cause (Hazard)

Sphere of Impact  (consequence)

Risk

DPC-independent  
Indicators of impact, 
criticality

Assessment / Calculation
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low medium high very high value 

K-01.1 - number of hot days per year 15.58  X < 10 10 Ò X < 2020 Ò X < 3030 Ò Xmedium=2 25% 0.50

K-01.2 - number of summer days per 

year 
49.07  X < 35 35 Ò X < 5050 Ò X < 6565 Ò Xmedium=2 20% 0.40

K-01.3 - number of heat waves per year 0.70  X < 1 1 Ò X < 22 Ò X < 33 Ò X low=1 X 30% = 0.30

K-01.4 - number of tropical nights per 

year 
5.02  X < 1 1 Ò X < 33 Ò X < 55 Ò Xvery high=4 5% 0.20

K-01.5 - maximum temperature of the 

period
39.87  X < 33 33 Ò X < 3737 Ò X < 4141 Ò Xhigh=3 20% 0.60

100% 2.00

climate indicator
value 

(2041-2070) 

expression category

weighting 

combination 

value

(2041-2070) 
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Mo d u l e  ï R i sk  An a l ys i s  ï I n t ro d u c t i o n  

Excursus ï Climate data 

üDemands  

ÁAdequate resolution (fine grid) 

ÁPresent conditions (for calibration) and projections of future climate conditions 

 

üState of the art: CORDEX Dataset, European Domain 

ÁGrid size: about 12 × 12 km 

ÁCommon to gridded data of present climate 

and regional climate projections of the most recent  

generation of global and regional climate modes 

 

üProcessing within DeTECToR 

ÁCropping to target regions (e.g., Alpine region, Scotland) 

ÁComputation of required climate properties and indicators 

ÁFor projections under a ñclimate protectionò (RCP2.6) and a ñbusiness as usualò (RCP8.5) 

greenhouse gas scenario 

ÁIntegration of the data into the DeTECToR  tools for decision support and procurement 

 Image source: CORDEX community website www.cordex.org 
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üCombination Value of Vulnerability CVV 

Ácombines indicators of the dimension 

vulnerability for a DPC in the 

considered road section 

ÁUsing of different indicators to 

describe a vulnerability (e.g. traffic, 

materials, location, condition, age) 

ÁValue range of 1 to 4  

 

üCombination Value of Climate CVC 

per Damage Pattern 
Category (DPC)

Identification

Climate 
Indicators

Vulnerability 
Indicators

DPC-dependent 
Indicators  of 
impact

Derivation of results

Risk Potential 
of Hazard 
(RPH)

Risk Potential 
of Effect 
(RPE)

Overall Risk 
Potential 
(oRP)

attributes of 
the climate

attributes of 
the 

infrastructure

Sphere of Cause (Hazard)

Sphere of Impact  (consequence)

Risk

DPC-independent  
Indicators of impact, 
criticality

Assessment / Calculation
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vulnerability 

indicator

weighting

(planned)
low medium high very high 1 2 3 4

weighting

(result)

traffic volume DTV-

SV
25%  X < 4000

4000 Ò X < 

9000

9000 Ò X < 

12000
12000 Ò X100% 0% 0% 0% 28% 0.278

location / 

orientation
10%

mountains and 

nothern slope

mountains and 

eastern slope

mountains and 

western slope

lowland or 

mountains and 

southern slope

0% 0.000

longitudinal 

inclination
20%  X < 2% 2% Ò X < 5%5% Ò X < 7%7% Ò X 81% 19% 0% 0% X 22% = 0.264

cracks 5%  X < 2 2 Ò X < 33 Ò X < 44 Ò X 57% 21% 14% 8% 6% 0.095

top layer material 15% 0
PA (OPA), MA 

(GA)
SMA, AC (AB) 0 0% 100% 0% 0% 17% 0.333

depth of ruds 10%  X < 4 4 Ò X < 77 Ò X < 1010 Ò X 89% 11% 0% 0% 11% 0.123

thickness of 

asphalt layer
15%  X Ó 3030 > X  Ó2525 > X  Ó22X  < 22 0% 0% 0% 100% 17% 0.667

100% 100% 1.760

combination 

value

expression category percentage in section
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üCombination Value of Vulnerability CVV 

 

 

 

üCombination Value of Climate CVC 

per Damage Pattern 
Category (DPC)

Identification

Climate 
Indicators

Vulnerability 
Indicators

DPC-dependent 
Indicators  of 
impact

Derivation of results

Risk Potential 
of Hazard 
(RPH)

Risk Potential 
of Effect 
(RPE)

Overall Risk 
Potential 
(oRP)

attributes of 
the climate

attributes of 
the 

infrastructure

Sphere of Cause (Hazard)

Sphere of Impact  (consequence)

Risk

DPC-independent  
Indicators of impact, 
criticality

Assessment / Calculation
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üRisk Potential of Hazard RPH 

ÁCombines CVC and CVV 

ÁValue range of 1 to 4  
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üRisk Potential of Effects RPE 

ÁAggregation of five categories of 

impact for each DPC of the 

considered road section 

ÅRefurbishment 

ÅMaintenance 

ÅOperation 

ÅAccidents 

ÅTraffic interruptions 

ÁValue range of 1 to 4  

 

üCombination Value of Climate CVC  

üCombination Value of Vulnerability CVV 

 

 

per Damage Pattern 
Category (DPC)

Identification

Climate 
Indicators

Vulnerability 
Indicators

DPC-dependent 
Indicators  of 
impact

Derivation of results
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of Effect 
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Overall Risk 
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attributes of 
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Sphere of Cause (Hazard)

Sphere of Impact  (consequence)

Risk
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criticality
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üRisk Potential of Hazard RPH 
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üRisk Potential of Effects RPE 

 

 

 

üCombination Value of Climate CVC  

üCombination Value of Vulnerability CVV 

 

 

per Damage Pattern 
Category (DPC)

Identification

Climate 
Indicators

Vulnerability 
Indicators

DPC-dependent 
Indicators  of 
impact

Derivation of results
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üRisk Potential of Hazard RPH 

 

 
 

üOverall Risk Potential oRP ï final result 

ÁMerging Risk Potential of Hazard 

(RPH) and Risk Potential of Effect 

(RPE) 

ÁValue range of 1 to 4  

ÁFinal result variable of the RIVA-

assessment methodology 
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Mo d u l e  -  Co s t  b en e f i t  an a l ys i s  -  o ver vi ew  

üNew way to combine risk assessment and cost-benefit-analysis in the context of climate change for 

a network wide evaluation 

 

üin general 

ÁThe result of the risk assessment is starting point 

Ácalculation for three climate projection periods (2011-2040 | 2041-2070 | 2071-2100) for the 

current situation 

Áevaluation period of 30 years 

Álifecycle approach 

Áassessment of  

Ådirect costs 

Åindirect costs (benefits are expressed as cost saving) 

Ácomparison of three adaptation measures and do-nothing option 

Áoption with the lowest sum is the best option 
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Mo d u l e  -  Co s t  b en e f i t  an a l ys i s  

üResult of the risk assessment / lifecycle approach 

/ evaluation period 30 years 

Átransformation of the periodical result (RPH) of 

the risk assessment to an annual basis 

ÁIndicators of vulnerability distinguished as 

Åvariable during the lifecycle (e.g. condition) 

Åconstant (material, location) 

Á(simplified) Approach ï ñlinearò development of 

lifecycle related indicators 

ÁRecalculation of annual RPH-values for each 

DPC for each asset 

üAssessment / interpretation the Level of 

Occurrence (LoC) of an climate event during the 

period 

Áas an exponential function of RPH 

Ábasis for assessment of direct and indirect 

costs 
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Mo d u l e  -  Co s t  b en e f i t  an a l ys i s  

üAssessment of Direct Costs 

ÁRegular reconstruction costs (as depreciation); 

considering reduced LCP caused by the climate 

Á(additional) implementation costs of Adaptation 

Actions 

Á(additional) operation and maintenance costs of 

Adaptation Actions 

ÁRepair costs after climate event (as function of 

LoC)  

 

üAssessment of Indirect Costs 

Áin case of regular reconstruction 

Áin case of climate event (as function of LoC) 

Ácosts for loss of journey time 

Ácongestion costs 

Áaccident costs 

 

1,00

1,50

2,00

2,50

3,00

3,50

4,00

0 5 10 15 20 25 30

RPH-2011-2040

RPH-2041-2070

RPH-2071-2100

Lifecycles / evaluation period 

0,000

0,010

0,020

0,030

0,040

0,050

0,060

0,070

0,080

0 5 10 15 20 25 30

LoC-2011-2040

LoC-2041-2070

LoC-2071-2100

LCP2 
LCP3 



Trust ï Understand ï Commit 

©  DeTECToR | November 2018 35 

Mo d u l e  -  Co s t  b en e f i t  an a l ys i s  

üInput 

Ácentral cost related input interface 

ÅLifespan 

ÅConstruction costs (per m²) 

ÅOperation/maintenance costs as share of the 

construction costs 

ÅDuration of reconstruction 

ÅTraffic (average speed of hgv, pc) 

ÅTime costs rate 

ÅAccident costs rate 

 

ÁSources 

ÅNational transport plan 

ÅAssumption 

 

üResults 

ÁAggregation of direct and indirect 

costs 

Åfor each (3) Adaptation Action 

and for the do-nothing option 

Åfor each projection period 

ÅOption / Action with the lowest 

sum of direct and indirect costs 

will be the best 

ÅResults for the Adaptation Actions 

are shown in relation to the do-

nothing option 

 

Look into the 
tool 
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Demonstration of the r isk 
assessment and CBA tool  

 
Marek Skakuj, Heller Ingenieurgesellschaft 
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How it works? 

Asset Information 

Risk Assessment 
Module  

Climate Projection 

Cost-Benefit 

Calculation Module 
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What are the answers, you can expect from the software? 

How will the 
changes affect 

the 
infrastructure? 

What will the 
climate look like 

in the future?  

What should 
be done to 

minimize the 
risks? 
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Longer section to get 

an overview 
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Shorter section to go 

deeper 


