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• Interactive Q&A Session
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20.05.2026 – Towards Resilient and Intelligent 
Multimodal Transport Networks

13:10 – 14:00

13:00 – 13:10

14:00 – 15:00

15:00 – 15:15

16:00 – 16:45

16:45 – 17:00

17:00 – 17:30

15:15 – 16:00

Octavia Stepan (CINEA)

Kris Schroven (EMI), Paula Lopez Arevalo, Marta 
Waldmann (L-PIT), Diana Noriega (Port Authority of 
Vigo), Mariusz Graca (CSL Sp. z o.o. )

All

Maximilian Dicks (FIR), Kris Schroven (EMI)

All

Maximilian Dicks (FIR), Florian Krietsch (PTV),
Dr. Sandra Stein (FHA), Ketki Kulkarni (HAN), 
Lasse Nykänen (VED)

Alan McKinoon (KLU), Sophie Punte (Life-Links), 
Pablo Segura (ALICE), Sandra Stein (FHA), 
Florian Krietsch (PTV), Arnd Hoppe (Gebrüder Weiss)

Welcome & Opening Remarks

SARIL Project Presentation - Strengthening 
resilience through collaboration, tools, 
and business innovation

Interactive Q&A Session

Closing Remarks & Next Steps

Informal Networking

ReMuNet Project Presentation - Building 
resilience in multimodal transport through 
digital innovation

Panel Discussion - Resilient Multimodal 
Transport Networks: From Research to 
Real-World Impact 

Break & Networking
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Boosting green 
growth and 
clean industry
in Europe
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€67 billion
2021-2027

600+

Staff
3900 

Ongoing projects



ALIGNING PROGRAMMES TO DELIVER
SOLUTIONS

CEF 2
Infrastructure 

Solutions

31.1 B€ 

INNOVATION FUND
Industrial 

Solutions

7.7- 38 B€

HORIZON EUROPE
(TRL 1-3)

HORIZON EUROPE
(TRL 4-5)

HORIZON EUROPE
(TRL 6-8)

JUST TRANSITION 

MECHANISM 
1.2 B€

Examples:  cinea.ec.europa.eu/system/files/2021-06/Exploitation_success_stories_H2020-2020_rev.pdf

5

Develop

Devise

Demonstrate

Deploy
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https://cinea.ec.europa.eu/system/files/2021-06/Exploitation_success_stories_H2020-2020_rev.pdf
https://cinea.ec.europa.eu/system/files/2021-06/Exploitation_success_stories_H2020-2020_rev.pdf
https://cinea.ec.europa.eu/system/files/2021-06/Exploitation_success_stories_H2020-2020_rev.pdf
https://cinea.ec.europa.eu/system/files/2021-06/Exploitation_success_stories_H2020-2020_rev.pdf
https://cinea.ec.europa.eu/system/files/2021-06/Exploitation_success_stories_H2020-2020_rev.pdf


HORIZON-CL5-2022-D6-02-01: Logistics networks 
integration and harmonisation through operational 
connectivity to optimise freight flows and drive 
logistics to climate neutrality

ADMIRAL & TRACE

LONG HAUL LOGISTICS

HORIZON-CL5-2022-D6-02-07: New concepts and 
approaches for resilient and green freight 
transport and logistics networks against disruptive 
events (including pandemics)

ReMuNet & SARIL

HORIZON-CL5-2022-D6-02-03: Smart enforcement 
for resilient, sustainable and more efficient 
transport operations

KEYSTONE & SETO

HORIZON-CL5-2024-D6-01-07: Scaling up logistics 
innovations supporting freight transport 
decarbonisation in an affordable way

IKIGAI & HOLOGISTICS

https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-01
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-01
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https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-01
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-01
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-01
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-01
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-01
https://www.admiral-project.eu/about/
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-07
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https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-07
https://remunet-project.eu/
https://saril-project.eu/
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-03
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https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-03
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-03
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d6-02-03
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https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/HORIZON-CL5-2024-D6-01-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/HORIZON-CL5-2024-D6-01-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/HORIZON-CL5-2024-D6-01-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/HORIZON-CL5-2024-D6-01-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/HORIZON-CL5-2024-D6-01-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/HORIZON-CL5-2024-D6-01-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/HORIZON-CL5-2024-D6-01-07
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/HORIZON-CL5-2024-D6-01-07
https://physical-internet.eu/
https://hologistics.eu/
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Topic description and requirements

New concepts and approaches for resilient and green freight 

transport and logistics networks against disruptive events

Expected Outcomes 

• A multimodal EU freight network (incl. international connections) capable of 

rapid, seamless response to disruptions, with reduced emissions and 

shorter recovery times

• Freight networks resilient by design: real-time data, pre-defined alternative 

routes,  synchromodal approaches, and secure digital logistics tools

• New cost-efficient, zero-emission business models adopted by the sector in 

the short-to-medium term, backed by appropriate regulatory frameworks
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Topic description and requirements
New concepts and approaches for resilient and green freight transport and 

logistics networks against disruptive events (including pandemics)

ReMuNet

• Real-time operational platform for
synchromodal disruption management across
road, rail and inland waterways

• Directly addresses synchromodal approaches, pre-
defined alternative routes, real-time digital
tools, corridor performance intelligence

• Positioned as a Physical Internet trailblazer:
open, interconnected, shared logistics network

• Two pilot corridors – North Sea–Baltic and
Rhine–Danube – with focus on practical
deployments along with industry partners

SARIL

• Extends resilience definition to include
sustainability – "green resilience": minimise
resources to withstand and recover from
disruptions

• Directly addresses resilience evaluation, KPIs,
multi-stakeholder integration, green business
models

• Three geographic scenarios & disruption types:
regional (Italy — floods + cyberattacks), national
(Iberian Peninsula — climate hazards),
international (N/C Europe — pandemics, war)

• Stakeholder-driven: Delphi surveys, three
scenario workshops, foresight / backcasting
sessions
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ReMuNet - Resilient Multimodal freight transport Network

• Project Overview & Vision Maximilian Dicks

• Supporting technologies Florian Krietsch, Dr. Sandra Stein, Ketki Kulkarni 

• Key results & lessons learned Lasse Nykänen

• Outlook & Ketki Kulkarni
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Project Overview & Vision 

Maximilian Dicks (FIR/ReMuNet)
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Supply chain disruptions have devastating effects 
on European economy

3

2018

2020

2022

20XX

European Union: Change in the value of exports of goods from 2017 to 2022, in % 
compared to the previous year1

2017 2018* 2019 2020 2021 2022

Supply chains need to become more resilient!
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The ReMuNet consortium
Resilient Multimodal freight Transport Network

▪ Research & 
Innovation Action

▪ Grant agreement
ID: 101104072

▪ Total budget: 3.99 
MEuro

Completion
Jun 2026

Mid-term
Dec 2024

Kick-off
Jul 2023

Company

University

Research organization

Industry Association & 
Technology Platform
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ReMuNet aims to increase resilience and 
sustainability of European freight transport

Identify alternative routes

Alternative 2

Alternative 1

Orchestrate freight 
transports on a digital 

platform to bypass 
disruptions and 

increase resilience

Understand disruptions 
and their impact

Road

Inland Waterways

Rail

Intermodal & International

Project Volume: 
4 Mio. €

Duration: 
07/23-06/26
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Calculation
of multimodal transport route 
options in the face of disruptive 
events

WP 2
Creating reference infrastructure 
network and routing algorithm 
focusing ​on European multimodal 

transport corridors

Reference Model & Algorithm

           

                 

           

        

          

      

        

        

          

Enabling 
of collaborative synchromodal 
freight transport

Piloting & Improvement
system-optimising transport and 
route allocation

WP 3
Designing ​collaborative platform 
with ​high operational 
interconnectivity for event-based 
synchromodal relay transport​

WP 4
Modelling ​self-learning 
transport ​corridors to increase 

resilience and reduce emissions

WP 5
Piloting event-based 
multimodal relay transport in ​
North Sea - Baltic and Rhine -
Danube corridors​

WP 6
Dissemination and joint 
activities​

Industrielle AnwendungPlatform Development & Application

       

Understanding
of multimodal transport networks 
and description of the effects of 
disruptive events

WP 1
Developing European multimodal 
transport ontology & 
classifying ​disruptive events and 
their impact on transport 
networks​

European transport networks

  

ReMuNet pursues a multi-stage approach to 
increase multimodal freight transport resilience
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Scan me to visit the ReMuNet Website

Scan me for introduction video

10 Established collaborations with 
other EU projects

Website
Events & 
Collaborations

Newsletter 
& Webinars

Social media Publications

>600 Followers on social media

11

11 project-related scientific publications 

joined conferences in 
different countries

Project dissemination & Online Presence
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Software solutions along the cycle 

Florian Krietsch (PTV/ReMunet)
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Algorithms and services for two key questions

Level Time Horizon Key Question

Strategic Weeks – Months How do I design and plan the network 
optimally?

Dynamic / 
Operational Minutes – Hours How do I respond to disruptions in real 

time?
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Strategic phase Tactical phase Operative phase

Before starting the 
transport process

Short-term receipt of information about disruption During the transport 
process

Disruption

Strategic basis for 
tactical planning in the 

event of a disruption

Short-term plans →What options are available to respond 
to disruption? Transfer to 

alternative routes

Options: 
a. Booking Alternatives

(Shift Mode/ Not)

b. Distribution of Risk
1b. Operational capacity
(Transports)
2b. Infrastructure (Warehouses)

c. Cooperation
required:
1c. Visibility (capacities)
2c. Strategic agreement

Optimization
through

required: 
- Capacities
- Prices

Operational 
implementation of 

relay traffic:

Cluster manager →Crisis manager

Sovereignty rights: 
✓ Limiting capacities
✓ Redistribute / allocate

Who becomes sovereign and when, 
and what rights do they have?

Algorithms
scenarios

Plans

Wait 
Or 

Replacement

Possible reaction: 
Production shutdown

End customer

Derivation of a 
learning process

System Recovery

Goal: 
Self-learning System

Strategic Level Dynamic Level
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Enabler: Harmonised data model for spanning the
(intermodal) service networks.



32

Strategic level
Intermodal Routing

• Method: Routing on multimodal graphs with time-dependent edge weights (cost, time, CO₂)
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Operational Level
Real-time Rerouting, Truck visibility and dispatching

Truck driver can report during execution disruptions to back-office planner 
Or
can change by himself the trip sequence and receive new route and guidance
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Operational Level
Real-time Rerouting, Truck visibility and dispatching
Healing over time by e.g. network healing and sequence optimization
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Disruption Scenario Simulation

• Application: Pre-assessment of network vulnerabilities —
which nodes or links have the highest failure impact?

• Example: Simulation shows that a failure at an intermodal 
hub, e.g. Duisburg that affects 34% of Rhine–Danube volume
→ prioritisation of redundancy measures
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ReMuNet Platform

https://remunet.bitsfabrik.com/?route=1&scenario=test1&disrupted=false
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Tools along the chain

"The strategic level delivers the
plan, the operational level
keeps it alive"

"The key is that both levels
share the same network model
— this avoids inconsistencies
and enables fast response
when disruptions hit"
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Advanced and adaptive routing 
algorithms 

Dr. Sandra Stein (FHA/ReMuNet)
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Advanced routing algorithms

• The Synchromodal Transport Re-Planning Problem (STP) addresses real-time decision
making in stochastic logistics networks.

• Dynamic Environment: Online re-routing triggered by real-time disruptions (delays, carrier
failure).

• Graph Topology: Multimodal network (Road, Rail, Water) modeled as a directed multigraph.

• Core Objectives: Balancing transport costs, CO2 emissions, and delivery reliability.

• Resilience focus: Maintaining performance and enabling fast recovery after disruptive events.
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Hybrid-RL Methodology

Reward Logic

▪ Optimized via a multi-objective function that prioritizes 
rail/water modes and strictly penalizes delivery tardiness.

▪ Aligns the algorithm's choices with real-world KPIs. By 
penalizing delivery tardiness while rewarding on-time 
arrivals, the policy successfully shifts freight loads to rail 
and water without violating critical customer deadlines. 

PPO Algorithm

▪ Delivers stable, real-time policy convergence. The 
trained agent navigates sudden network disruptions 
by adapting the overall network strategy rather than 
recalculating from scratch.

▪ Uses Proximal Policy Optimization to train a high-
level agent that acts as a strategic decision-maker 
across the network.

Im
p

ac
t

Id
ea

Strategic Hyper-Heuristics

▪ Instead of manual routing, the agent selects from pre-
defined paths: 

▪ Cheapest

▪ Earliest Arrival

▪ Low CO2

▪ Reduces computational overhead. The system learns to 
"pivot" between priorities—such as selecting "Fastest 
Route" only when a deadline is threatened or "Lowest 
CO2" when temporal slack allows.



42SolutionsYour profileTechnologies

Technology readiness level 
:Implementation stage :

• Performance: Successfully shifted load to rail 

when deadlines allowed, reducing CO2 impact.

• Status: Achieved TRL 4 (Functional Proof-of-

Concept) for synchromodal re-planning

• Future Research: Evolving the prototype into a 

scalable architecture capable of handling 

complex, real-world networks.

• Tested in different scenarios, 
the RL agent demonstrated 
that it learns a stable policy 
that orchestrates the 
network's recovery - saving 
time and reducing 
environmental impact.

The framework was validated on the 

Rhine-Danube corridor, 

demonstrating policy convergence 

and adaptive routing.

4

Pilot

The solution showes that 
sustainability does not have to 
come at the cost of reliability.

Results
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Modelling Risk Intelligence: A proof
of concept

Ketki Kulkarni (HAN/ReMuNet)
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Modelling Risk Intelligence: A Proof of Concept
1   ·   BUILD T H E  DAT A

Systematic disruption

data collection

• 110 verified events, 2018–2025

• Sources: national news agencies, port 
& rail authorities, logistics press, 
humanitarian cluster reports

• 4 event types: drought, flood, strike, 
accident

• Extended for Baltic–Ukraine corridor:
border disruption events — protest 
blockades, crossing closures (2022–
2025)

• 87 locations across European freight 
network

→  Unified disruption dataset

2   ·   M O DEL  T H E  R IS K

Statistical risk

modelling

• Disruption rates per location × event 
type × mode

• Poisson probability model —
likelihood of disruption in any given 
time window

• Seasonal adjustment via monthly 
multipliers (e.g. August = 3× drought 
risk on Rhine)

• 6 geographic regions for robust 
pattern aggregation — incl. Baltic–
Ukraine Corridor as a distinct region

• Impact mapping: event type → 
capacity loss & duration

→  Seasonally-adjusted risk rates

3   ·   R IS K  C ALC ULAT O R

Interactive dashboard

& scenario player

• Node-level lookup: location, mode, 
month → risk level + disruption 
probability

• Route-level scenario player: leg-by-leg 
risk table + composite route 
probability

• Disruption trigger → side-by-side 
rerouting comparison

• Month slider — seasonal recalculation 
across full route

• Demonstrated on 2 humanitarian 
scenarios: Helsinki → Dnipro & Berlin 
→ Dnipro

→  LOW / MODERATE / HIGH / CRITICAL

110 events 87 locations 6 regions 5 disruption types 2 humanitarian scenarios
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Key results & lessons learned 

Lasse Nykänen (VED/ReMuNet)
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Piloting and validation

What would they do? What they need?

• WP5 - Piloting event-based synchromodal relay transport in North Sea –
Baltic and Rhine – Danube corridors
• Objectives: To test and validate ontologies, approaches, and algorithms, 

successful PoC of ReMuNet platform and synchromodal relay transport.

Generated by AI
Generated by AI
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ReMuNet approach
Three use cases:

• North Sea – Baltic corridor

• Rhine – Danube corridor

• Humanitarian use case

Several disruptive event scenarios:

• What if  thinking?

• Potential disruptive events

• Hypothesis for re-routing

Realistic, but simulated transport data

• Real world multimodal and international 
transportation chains
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Key results

• System architecture and POC for synchromodal platform available
• Integrations of sub-systems, timetables and routing solutions
• Integrations of use cases

• Disruptive data space
• Real world demand
• Scientific background
• Big opportunity for future innovations

• Real world piloting 
• Driver app - AXYLOG

• First draft of ReMuNet platform and concept
• Further development needed
• Opportunities and business potential recognized
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Lessons learned

• Technical problems can be solved

• Synchromodal platform needs close collaboration with service providers
• Timetable information gives good information, but booking details and 

contractual features would be the game changer

• National and local implementations are not enough for industry
• Regional or even EU-wide coverage needed

• Piloting and POCs are good way to test theory
• Fail fast & learn quick approach
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What next

• Under ReMuNet project we will summarize and document our pilots, 
findings and recommendations

• After the project we see great opportunities to further develop the POC
• More region or corridor driven implementation

• Disruptive dataspace development and engagement of transport and traffic 
management authorities

• Business model and use case development
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Outlook: future research directions 
and exploitation potential 

Ketki Kulkarni (HAN/ReMuNet)



56

Outlook: What makes ReMuNet different?

Multimodal routing platforms are 
not new.

→ Disruption-aware routing
— intelligence built in, not bolted on

Deep-dive into disruptions

Went beyond event lists — built a 
structured ontology, root-cause 
analysis, and social impact typology 
to understand disruptions as a 
system.

Bridging the gap

Translated stakeholder knowledge 
and qualitative insights into usable 
quantitative tools — moving from how 
experts talk about disruptions to how 
algorithms can act on them.

Risk intelligence — proof of 
concept 

Built a disruption events module and 
risk calculator on real historical data. 
Next step: full integration into routing 
logic for operational and strategic use 
cases.
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Future Research Directions

01
Risk-intelligent routing 

The disruption module is a proof of concept. Fully integrating probabilistic risk intelligence for routing and network decision support — so 
recommendations optimise across cost, time, and disruption likelihood — is the critical next step.

02
Extreme use cases as platform design drivers

Involving actual end-users in design surfaced requirements that routine freight never would. Humanitarian logistics revealed dynamic 
network topologies (nodes disappearing in real time); the ecological pilot raised hard modal-choice constraints under emissions limits. 
Designing for the extreme is a methodology that should continue — other candidates include cold-chain logistics under disruption.

03
Scaling, adoption, and the human layer

Algorithms can reroute in seconds based on a common data set. Getting dispatchers, forwarders, and SMEs to trust and act on those 
suggestions is a different research problem — one requiring work on explainability, decision-support interfaces, and low-barrier onboarding.
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Exploitation Potential

Commercial & Platform

Routing algorithm (PTV & MAN)

Commercial exploitation via integration into existing products; 
powered-by attribution model.

ReMuNet platform + Fit4ReMuNet tool (FIR)

Path to continued development beyond the project; sustainable 
business models already scoped. Onboarding and training  for 
industrial stakeholders (Fit4ReMuNet)

Data pool & simulation environment (CON, MAN, PTV)

API-based access model; hosted by platform operators, enabling 
scale-up to new corridors.

Open & Research 

Disruption ontology & typology 

Open source, free to use. Foundation for European 
interoperability standards and future Horizon projects.

Risk assessment framework & stress-testing 
methodology 
Reusable tools for any platform operator extending to new 
corridors — including post-conflict reconstruction in Ukraine.

Crisis-to-platform feature mapping 

Structured evidence-base for designing next-generation routing 
platforms for extreme operating environments.
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Resilience isn't a feature you add

It's something you design for under pressure.

Foundation built

Platform, tools, ontology, datasets

Integration next

Risk intelligence fully embedded in routing

Stress-tested

From war zones to green corridors
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Do you have any questions?



SARIL - Sustainability And Resilience for Infrastructure and 
Logistics networks

• Project Overview Kris Schroven

• SARIL Tool-Kit    Paula Lopez Arevalo 

• Business Models and Strategic Recommendations Marta Waldmann

• Stakeholder Perspective Diana Noriega & Mariusz Graca
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Kris Schroven (SARIL)

SARIL - Project overview
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Table of content

• SARIL Vision   

• Stakeholder Engagement

• SARIL Scenarios

• SARIL Project Structure
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The SARIL consortium
Together for sustainable resilience in logistics

Company

University

Research organization

European Technology 
Platform

▪ Research & 
Innovation Action

▪ Grant agreement ID: 
101103978

▪ Total budget: 3.98 
MEuro

Completion
May 2026

Mid-term
Nov 2024

Kick-off
June 2023



SARIL Vision
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SARIL Vision

A system is resilient and sustainable, if  it uses minimal 
resources to withstand and recover from disruptions

for transport and logistics
systems.

Give recommendations
• Business models 
• Regulatory measures 

Give decision support
• Disruption handling
• Sustainable solutions in resilience concepts
• Investments that increase resilience 

On different scales.

How to make freight 
transport more resilient?

Can disruptions be handled
in a sustainable way?



Stakeholder Engagement
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Stakeholder Engagement
Ensures relevant project output

R3
Manage transport and 

logistics operations

Identification of three stakeholder roles

Technical solutions of the project
need to be integratable into
transport management systems
in use. 

71

Sustainability is only/mainly
considered in ‚good weather
conditions.

Clear call for interoperable, 
user-friendly tools, 
combining real-time 
operations and planning 
analytics Data sharing and availability

is key for disruption handling.

2. Two rounds of workshops:
Topics: Future images, Sustainability and joint platform

R1
Develop and maintain

transport infrastructure

R2
Configure transport and 

logistics networks

1. Interviews and surveys:
Topics: disruptions, disruption handling

• Takeaways:



SARIL Scenarios
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The three SARIL scenarios
Basis for the sustainable resilience analysis

European scenarioLarge-scalePandemic and War

European scenario
• Large-scale
• Pandemic and War

<

<

National scenarioMedium-scaleWildfires

National scenario
• Medium-scale
• Wildfires

Regional scenarioSmall-scaleFlooding + data unavailability

Regional scenario
• Small-scale
• Flooding + data unavailability



SARIL Project Structure
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Green Resilience Methodology

Project structure

Data Management

Part 1
Vulnerability and 
Risk Assessment

Part 2
Transport and 

Traffic Modelling

Part 3
Resilience

Assessment

Part 4
Sustainability

Aspects

Recommendations
Impact

&
Demonstration

Green 
resilience

assessment

Stakeholder engagement

Stakeholder engagementSARIL toolkit

SARIL 
toolkit

Scenarios



SARIL Toolkit: functionalities and applications

Paula Lopez Arevalo (SARIL)

20/05/2026
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Table of Content

• SARIL Tool Architecture (How our tools are structured)

• SARIL Tools Description (What our tools do)

• SARIL Scenarios Dashboards (How information is visualised to support decision-
making)



SARIL Tool Architecture
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Scour Monitoring 

for Decision 

Support

Transport 

simulations

Synchro-modal 

decision making

Route planning

Route attributes 

(Energy module)

Disruption Information Interface

Road capacity Flooding Maps Natural Hazard Maps Other disruptions
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SARIL Tool Architecture

Traffic simulation

Vulnerability and 

traffic tool



SARIL Tools Description
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Tool layers Risk Map Propagation Map

A55 Motorway

• Forest fire risk prediction

• Ignition point on a map

• Simulate wildfire propagation

• Other weather alerts (rain & wind)

Natural Hazard Map Tool
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This tool identifies and locates vulnerable areas surrounding road and railway infrastructure, aiding in vegetation and risk management

by integrating geospatial and remote sensing data with climatic and historical hazard information. In SARIL, forest fire risk maps are

simulated for potential fire spread, supporting proactive hazard mitigation. The tool can consider other natural hazards as well.

Contact:
gonzalo.duran@uvigo.gal

higiniog@uvigo.gal

https://ifcae.uvigo.es/es

Natural Hazard Map Tool

mailto:gonzalo.duran@uvigo.gal
mailto:higiniog@uvigo.gal
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• Scour as a critical driver of bridge failure during floods

• Bayesian Network to update scour depth distributions at piers

• Assessment of impacts on overall bridge reliability

• Integration of consequence analysis and updated reliabilities for 

risk-based decision-making across the network

Scour Monitoring for Decision Support
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Key Functions

• Reliability Assessment: Continuously updates the reliability of

bridges within the network using data from Structural Health

Monitoring (SHM) sensors.

• Emergency Decision Support: In the event of a flood, the tool

provides infrastructure managers with an optimized

management plan, determining whether each bridge should

remain open or be closed to minimize risk.

• Securing Monitoring Data Integrity: Enhancing the reliability

and security of scour depth data from monitoring sensors

through the cybersecurity tool.

Contact: 

mariagiuseppina.limongelli@polimi.it

fateme.fadaei@polimi.it

Scour Monitoring for Decision Support

mailto:mariagiuseppina.limongelli@polimi.it
mailto:fateme.fadaei@polimi.it
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• Collects, aggregates and shares data on ongoing disruptions and hazards

• Forecasts disruption evolution to support operational decision-making

• Analyses historical disruptions to support strategic planning

Disruption Information Interface (DII)
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Contact: marta.waldmann@pit.lukasiewicz.gov.pl

krzysztof.matysiak@pit.lukasiewicz.gov.pl

The DII is an integration component of the SARIL
architecture that aggregates and prepares disruption
and hazard information for use across the system.

By filtering noise, structuring heterogeneous inputs,
and enriching disruption data with temporal insights
such as expected duration, the DII transforms raw
observations into consistent, analysis-ready
information for downstream simulation, resilience, and
strategic planning tools.

Disruption Information Interface (DII)
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Detailed geometry

Indirect emissions (LCA)

Detailed Description

Physics-based 

computation
Fuel consumption

Energy consumption

Speed

Direct emissions/particulate matter

Detailed along the entire route

Output

• Determines shortest vehicle route from a set of waypoints (origin-destination).

• Energy calculations are physics-based and depend on the detailed 3D geometry of the

route, as well as the physical properties of the vehicle.

Road Attributes – Energy Module 
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Key functions

• Performs detailed calculations of energy consumption in the transport sector (by road, rail, air, and water)

• Estimates energy, fuel consumption, and emissions (CO2 and NOX) based on the transport network, infrastructure

characteristics, and vehicle type

• User-friendly interface allows users to select origin and destination points on a map, define vehicle characteristics, and specify

driving styles, enabling accurate and flexible emission and energy assessments.

Contact: sahar.babri@sintef.no
kelly.pitera@sintef.no

Road Attributes – Energy Module 
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Main functionalities

• Enhanced Risk Awareness and Preparedness: To provide a clear understanding of the potential impacts of natural events on the

transportation network and communities. This allows authorities, businesses, and individuals to be better prepared for potential

• Optimized Transportation Planning and Infrastructure Investment: Inform long-term transportation planning decisions, highlighting

vulnerabilities in the network and justifying investments in more resilient infrastructure or alternative routes

• Minimizing Economic Losses: By quantifying the potential economic costs associated with travel delays and disruptions caused by

natural events, the tool can help in developing mitigation strategies to reduce these losses for businesses and the overall economy.

Vulnerability and Traffic Tool
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Vulnerability and Traffic Tool
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Main road network of  the Porto–Vigo corridor, including key 

logistic infrastructures

Fire propagation on A55 highway

• Disruption impact on traffic scenarios

• Vary the initial traffic distribution

• Quantifies time-dependent resilience of transport

networks

• Supports decision-making for planners, policymakers,

and logistics operators

Traffic Simulation Tool
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Comparing the heavy vehicle average speeds during A-55 

fire event with and without mitigation measures application

Overall O-D trip assessment for the study area during fire disruption

Event/ Measure

Avg trip 

duration 

(s)

Increase 

(%)

Avg travel 

speed 

(km/h)

Reductio

n (%)

Avg lost 

time (s)

Increase 

(%)

CO2 

emission 

(t)

Increas

e (%)

Light vehicles

Base event 1500 0 120 0 20 0 200 0

A-55 fire event 1560 4 113 6 21 5 214 7

Firebreak measure 1545 3 115 4 21 3 210 5

Forest mass 

management 

measure

1500 0 120 0 20 0 200 0

Early warning 

digital system 

measure

1552.5 3.5 114 5 21 4 208 4

Heavy vehicles

Base event 2000 0 90 0 30 0 500 0

A-55 fire event 2120 6 82 9 32 7 545 9

Firebreak measure 2080 4 85 6 32 5 530 6

Forest mass 

management 

measure

2000 0 90 0 30 0 500 0

Early warning 

digital system 

measure

2100 5 83 7.5 32 6 520 4

• Develops a dynamic framework to assess time-dependent resilience

of transport networks under evolving wildfire conditions

• Integrates hazard modelling and traffic simulation through a GIS-

based coupling mechanism for realistic disruption representation

• Evaluates resilience performance indicators

• Assesses the effectiveness of diverse mitigation strategies

(environmental, structural, and digital) within a unified framework

• Provides a scalable and transferable tool for multi-hazard resilience

analysis and decision support for planners and policymakers

Contact: 

id9065@uminho.pt

sondn@civil.uminho.pt

Traffic Simulation Tool
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Agent-based simulation for Resilience of 
Intermodal Transportation (ASTROIT) 
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Agent-based simulation for Resilience of Intermodal Transportation

Contact:

Tobias Rinnert

Tobias.Rinnert@emi.fraunhofer.de

Agent-based simulation methods

mailto:Tobias.Rinnert@emi.fraunhofer.de


SARIL Scenarios Dashboards
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SARIL Outputs & Decision Support

• SARIL tools generate insights to improve logistics

system management

• Support faster, higher-quality decision-making

• Enable optimisation of key parameters (fuel

consumption, CO2 emissions)

• Contribute directly to green resilience objectives

Interactive Dashboards

• Developed as a centralized, user-friendly platform

• Present data in an accessible and intuitive format

• Integrate tool outputs with green resilience

assessment results

SARIL Dashboards for Green & Efficient 
Decision Making
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Contact:

paula.lopez@cemosa.es

concepcion.toribio@cemosa.es

SARIL Dashboards for Green & Efficient 
Decision Making

mailto:paula.lopez@cemosa.es
mailto:concepcion.toribio@cemosa.es


SARIL Business models and recommendations

Marta Waldmann(L-PIT/SARIL)

20/05/2026
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What makes a business model “green” in SARIL?
A green business model combines economic, environmental and resilience value
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Business models and recommendations
SARIL enables a shift from cost to value – building a sustainable, resilient and competitive freight
transport and Logistics system
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Business model archetypes by role
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Synchromodality model – flexible choice



105

SARIL tools as business model enablers
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Implementation of business models
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Recommendations: structure and purpose
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Recommendations for Role 1 – Infrastructure Managers
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Recommendations for Role 2 – Logistics Network 
Configurators
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Recommendations for Role 3 – Logistics Operators and 
Shippers
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Final key messages



Addressing Maritime Transport and Logistics Needs 
through SARIL Tools: The Port of  Vigo Case Study

Diana Noriega (Port Authority of Vigo/SARIL)

20/05/2026
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Case study: The Port of Vigo. Brief Presentation.

• Port of General Interest of the Spanish State. Located in the NW of 
Spain (Galicia)

• Important hub for the transport and logistic sector in the Atlantic 
maritime traffic - links with EU countries and main international ports

• Mainly general cargo and comercial goods: Automotive and frozen fish ~ 
5,5 Ktons/year (94%T)
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Main needs and challenges identified by stakeholders
• Better data collection and sharing across port and logistics stakeholders (cybersecurity, confidentiality

and competition)

• Increasing disruptions linked to extreme weather events, social unrest and operational delays

• Importance of a joint digital platform supporting both operational and strategic decision-making

• Key challenge lack of coordination between actors and governance levels - need for stronger
collaboration

• Resilience and sustainability should be addressed together, although environmental priorities are often 
secondary during emergencies
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Potential application of tools developed
• Several of the tools generated strong interest among port operational and 

management stakeholders due to their high potential for adaptation to specific 
operational needs

• The tools not only assess energy and traffic parameters to help reduce 
potential disruptions — such as delays and increased costs — but also 
address infrastructure-related risks, of critical importance in port environments

• High potential for practical implementation in port environments



117

Next steps & Future perspectives

• Real implementation and testing in pilot ports; Port of Vigo (Spain) and 
Port of Leixões(Portugal)

• High replication potential across EU and international ports, with further 
adaptation and validation in real operational environments

• New opportunities for EU proposals and cross-sector collaboration, 
whilst strengthening the SARIL consortium network



END-USER PERSEPECTIVE
From daily disruptions to resilient logistics
Logistics Operator perspective

Mariusz Graca (CSL Sp. z o.o. / SARIL)

20/05/2026
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Daily logistics reality

• Constant disruptions

• High uncertainty

• Time-critical decisions

• Information overload

• Better decisions require 

better information
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From data to resilience

• Real-time disruption awareness

• Network & scenario modelling

• Sustainable optimisation

• Turning complexity 

into actionable insight
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Key takeaways

• Integrated view of disruptions

• Decision support, not just data

• Resilience as capability

• Sustainability in daily planning

• Resilience 
= 

Competitive advantage
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Our feedback

• Strong practical relevance

• High operational potential

• Worth further development

• We would use it 
if  available on the market



Break time! ☺

We continue in 15 
minutes… 
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Arnd Hoppe
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Do you have any questions?



Closing remarks & 
Next Steps



Sustainability is only/mainly

considered in ‚good weather

conditions.

Clear call for interoperable, 

user-friendly tools, combining 

real-time operations and 

planning analytics
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Future research is needed to 
enable synchromodality and 
increase resilience

Further connection of industry stakeholders 
to create collaborative business models

Improve standardisation of data exchange 
and communication across Europe

Connect data bases of companies, 
institutes, governmental entities while 
ensuring data sovereignty and security

Improve on real-time data transmission 
and event-forecasting to enhance 
disruption management

Optimize supply chain management by 
integrating AI algorithms



Thank you for your attention!
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