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NGI ENRICHERS: THE TRANSATLANTIC 
FELLOWSHIP PROGRAM

The NGI Enrichers program supports European NGI
researchers and innovators to spend 3-6 months in the
US or Canada to work and collaborate with US and
Canadian hosts, to promote knowledge -sharing and
establish long -term collaborations on NGI technologies,
services, and standards . The program provides travel
funding, living allowance, and visa for visiting fellows
from Europe, and supports both fellows and their hosts,
with bootcamps, mentors, visibility, community building
and more . Running from September 1, 2022 , to August
31, 2025 , the program is funded by the European
Commission and contributions from the implementing
consortium partners .
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NGI ENRICHERS: THE TRANSATLANTIC 
FELLOWSHIP PROGRAM

NGI Enrichers aims to :

Reinforce EU-US-Canada cooperation in the area of
Next Generation Internet, and to establish a
continuous dialogue among US, Canada and
European innovators .
Increase inclusiveness, by supporting a human -
centered approach to technology development that
is aligned with European social and ethical values, as
well as sustainability .
Sustain high -quality jobs by targeting skills
mismatches, the need to empower workers, and
ethical considerations relating to technological
progress

3 Visit our Website: 
https://enrichers.ngi.eu/

https://enrichers.ngi.eu/


OBJECTIVES OF THE SUCCESS STORY BOOK

The primary objective of the Story Book is to celebrate
and illustrate the journeys and accomplishments of the
NGI Enrichers fellows . By highlighting their innovative
projects and the significant impacts they have made, this
Story Book aims to inspire, inform, and engage you,
readers, showcasing the transformative power of
dedicated efforts and visionary initiatives . This first part
covers the cohorts who traveled to Canada and to the
United -States between May and December 2023 .
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ACKNOWLEDGING OUR NGI ENRICHERS 
IMPLEMENTING CONSORTIUM PARTNERS 
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Ahmet Nuri Ozcivan ṾTürkiye -Smart City Digital Twin Framework for Environmental Analysis

Ambra Mariani ṾItaly - Shielding Quantum Processing Units from Cosmic Rays to Reduce Errors

Chiara Casoni ṾSpain - Bridging Borders: Expanding a European SME Network into the US Market

Chiara Vercellino ṾItaly - NISQ-emu ṾNISQ-READY Quantum Algorithms for Industry 4.0

Emanuele Marino ṾItaly - Self -Assembled Lasers Make Multiple Wavelength Transmission Viable

Frederico Reghenzani ṾItaly - PAIRS ṾPervasive, Advanced, and Intelligent Real -time Systems
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2023 NGI ENRICHERS

>ȺȡǪȶ ɐɅ ʌțǸ ȒǸȺȺɐʭẏɾ ɅǍɃǸ ʌɐ ǩǸ ǱȡɶǸǪʌǸǱ ʌɐ ʌțǸȡɶ ɳɶǸɾǸɅʌǍʌȡɐɅ ɳǍȓǸ



Francesco De Dominicis ṾItaly - ARQ ṾAbatement of Radioactivity for Qubits

Giulio Sidoretti ṾItaly - THORN -ML ṾTransparent Hardware Offloaded Resilient Networks for RDMA -Based 
Distributed ML Workloads

Jason Pereira ṾUnited Kingdom - Out -of -Distribution Generalization in Quantum Machine Learning

Jhonatan Tavori ṾIsrael - Enhancing Privacy and Fairness in Federated Learning via Dynamic Adversarial 
Regularization

Marouane Tliba ṾFrance - Immersive User -Centric Quality of Experience ( QoE)

Martina Motta ṾItaly - AI Fashion and Actuated Knitwear for Privacy Protection
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2023 NGI ENRICHERS
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Marwan El Charzli ṾSwitzerland - AI-enabled Raman spectroscopy for pathogen detection in the food 
industry

Miguel Cabrita ṾPortugal - Post -mortem wind turbine downtime analysis with AI

Nurcan Tüfekci ṾTürkiye - Virtual Privacy: Understanding the Privacy Experience of Turkish Immigrants in 
the USA

Sumeyye Kaynak ṾTürkiye - Resilient Earth ṾData -Driven Solutions for Extreme Climate Events

Tommaso Carraro ṾItaly - Neuro -symbolic Cross -Domain Recommendation

Vasili Manfredi ṾItaly - PIXEL VR ṾPhotorealistic Imaging and eXact Modeling for Enhanced Virtual Reality

8

2023 NGI ENRICHERS

>ȺȡǪȶ ɐɅ ʌțǸ ȒǸȺȺɐʭẏɾ ɅǍɃǸ ʌɐ ǩǸ ǱȡɶǸǪʌǸǱ ʌɐ ʌțǸȡɶ ɳɶǸɾǸɅʌǍʌȡɐɅ ɳǍȓǸ



Smart City Digital Twin 
Framework for 
Environmental Analysis
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Ahmet Nuri Ozcivan
Türkiye

Software Development 
Engineer

Track
Smart Cities / Environmental Risk
Host Organization
University of Iowa, Iowa, USA



THE PROBLEM

Problem definition
ü Extreme weather events are increasing, disrupting daily life and straining 

public infrastructure.

ü Current response systems are hindered by scattered data, poor

coordination, and limited decision -support tools.

ü Need: A user -friendly online platform to help communities prepare and 

responds more effectively.

Solution:
ü Use Smart City Digital Twins, virtual models of cities built on

comprehensive and real - time data, for planning and disaster response.

Main target audiences/stakeholders:

Å General public: Local residents

including small and minority

communities

Å Institutes : Universities, research

institutes, environmental

protection services.
Å Decision makers : urban planners,

municipalities and state agencies.

Who else is already doing this, and why is there an opportunity?
Many cities and research institutions have developed DT systems for disaster management.

These tools have shown value in improving urban planning and resilience. However, their use

in climate resilience and community benefit projects remains limited. There is a clear gap

when it comes to making these tools accessible and impactful for local communities.

To address this, our project proposes a scalable, web -based Digital Twin framework that

(1) Integrates key data sources and systems;

(2) Uses data analytics and web technologies;

(3) Provides advanced visualization and simulation tools.

Deliver a pilot Digital Twin Pilot product to strengthen urban resilience and preparedness.
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YOUR SOLUTION

5

×This projects proposes advanced web -based Digital Twin (DT) system integrated with Smart City (SC)
concepts to enhance disaster management and environmental risk assessment.

×Our framework leverages AI, big data, and digital twin technologies to deliver predictive insights
and improve disaster preparedness.

×This framework provides an intelligent, interactive solution that supports decision -making, impact
analysis, and emergency planning for urban resilience.

Differentiator: Fuses high - tech components to help
cities better predict, understand, and respond to
environmental challenges .

Competitive Advantage: Offers a versatile , layered
visualization of city systems to identify cascading disaster
impacts.

Opportunity: Real -time data integration with user -
friendly visualization and analysis tools; pilot focuses on
water -related disasters.

Technical Design: Web platform models disaster scenarios
across regions, with an intuitive, user -focused interface as
the DT systemôscore.

Size: Roadmap and pilot in New Orleans show practical
application, enabling users to assess flood impacts and
optimize responses..11
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AHMET NURI OZCIVAN, RESEARCH FELLOW 
HYDROINFORMATIC LAB, UNIVERSITY OF IOWA

PICTURE

Short Bio : Dr. Ozcivan is an Electrical Engineer and Software Test Specialist . He is a visiting scholar at
the University of Iowa HydroInformatics Lab (UIHILab) . He received his PhD. in Electrical and
Communication Engineering from Tohoku University, Japan . Dr . Ozcivanôsresearch focuses on AI
model development, data driven methods, software testing and behavioural driven data frameworks .
Currently, he is conducting studies on development of digital twin systems equipped with next -
generation web technologies focusing on environmental disasters .

Relevant publications/projects/results related to NGI

Á Ozcivan A.N., Mermer O., Demir I., óAcomprehensive bibliometric study on digital twin frameworks on 
extreme climate eventsô,2025 (in preparation)

Á Ozcivan A.N., Mermer O., Demir I., óWebbased analytical urban visualization and evaluation framework for 
natural hazards, 2025 (in review)

Á Software Development: Smart City Digital Twin Framework (Web -based DT platform for city scale data 
analytic and environmental analysis)

Á Smart City Digital Twin Framework for Environmental Analysis: Integrating AI, Urban Infrastructure and
Real- time Data Analytics, Marie Sklodowska -Curie Postdoctoral Fellowship Programme , 2025 (in
preparation)
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THE TEAM / EXPERTISE

7

Dr . Ibrahim Demir is the Director of UI Hydroinformatics Lab (UIHILab), and an
Associate Professor at the Civil and Environmental Engineering, and Electrical and
Computer Engineering departments at the University of Iowa . His research focuses
on hydroinformatics, environmental information systems, scientific visualization, big
data analytics, AI, intelligent systems and information communication . Dr . Demir
currently serves as Associate Editor for Journal of Hydroinformatics (IWA) and
Environmental Modeling and Software (Elsevier) .

Dr . Omer Mermer is an Associate Research Scientist at University of Iowa
HydroInformatic Lab (UIHI) . He received his PhD. in Physics/Applied Engineering
from University of Iowa . Dr . Mermerôsresearch focuses on data driven approach,
AI model development, feature engineering and intelligent sensor systems .
Currently, he is conducting studies on ML/DL model development for
HAB/streamflow prediction, AI based digital twin framework and next -gen web
technologies .
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YOUR HOST ORGANIZATION

Host organization: University of Iowa Hydroinformatics Lab (UIHILab)
https://hydroinformatics.uiowa.edu/

×This project is conducted with University of Iowa Hydroinformatics Lab (UIHILab)
and IIHR . UIHILab, which is leading in hydrology, environmental
engineering, web technologies and Artificial Intelligence . research .

×UIHILab and team members has extensive experiences on the project related to
the data analytics, web -based cyberinfrastructure, Environmental
Information Systems . In this project, data preparation/pre -
processing and data visualization and analytics will be realized by using on a
high - performance computing cluster at the University of Iowa with GPU nodes
(NVIDIA P100 GPUs and 1.5 TB RAM).

×University of Iowa -Information Tech Facility has 70 Linux workstations and more than
240 individual PCs supporting the local centralized facilities. There are also 30 PC-
based servers handling web, ftp, and specialized database services.

NGI experience :

UIHILab has active role in NGI Enrichers Transatlantic Fellowship Programme to host
fellows .

14



KEY RESULTS (1)

New Orleans

Pilot Area and Data Descriptions

United States Louisiana

ÅReviewed 50+ research papers on
digital twins and urban resilience.
ÅSelected New Orleans, LA as pilot

siteðprone to floods,
hurricanes, and stormwater issues.

ÅIntegrated multi -source data layers
(e.g., NOAA,FEMA).
ÅImplemented application

layer for Digital Twin 
modeling.
ÅBuilt a user interface with graphs,

tables, and simulation tools

15



KEY RESULTS (2)

Buildings and Important Facilities

Public Facilities

Public Facility

Police Station

University

ÅCombine population & infrastructural data.

ÅOffer intuitive and comprehensive data visuals.

ÅEnable interactive user experience.

Police Stations and Universities Historical Buildings

16



KEY RESULTS (3)

Highways

Transportation Network

Public Roads Railways

ÅView all road and rail types in New Orleans at state and parish levels.

ÅRoad inundation analytic is critical

17



KEY RESULTS (4)

Recent Drought and Rain Info

Live and Historic Weather Records

Wind Zones

ÅView past and current data.

ÅInformative panels highlight key historical events.

Max Temp History
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KEY RESULTS (5)

Water Related Environment

Watersheds and Streams Surface Geo and Costal Zones Water Bodies and Dams

Å Interactive visualization of water bodies and potential flood sources
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KEY RESULTS (6)

Sewer Analyze

Region

Evacuation Points

Use Case 1: Storm Water Management

Sewer Regions, Canals and Pumps

Å Stormwater can damage infrastructure and require evacuation planning.

Å Heavy rainfall may overwhelm drainage, causing urban flooding.

Å In coastal areas, backflow at outfalls can flood upland drainage systems

20



KEY
RESULTS (7)

Hurricane Info by Identifiers

Use Case 2 : Hurricane Impact

Scenario Studies

Hurricane Katrinaôsfloodwaters isolated entire districts 
and cut off evacuation routes.

ÅDestruction results from high winds, heavy rain, and storm surges.
ÅConsequences are both immediate and long - term.
ÅFlooding and surges damage water pipes, treatment plants, and sewage systems.
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KEY
RESULTS (8)

500 -year Flood Map

Use Case 3 : Flooding Maps and Levee Impact Analysis

Levee Gates

Levee

Levee Analysis Levee Impact on Flooding

Pump Stations

Å Distribution of levees and pump stations in mitigating flood risks across the region.
Å Widespread flooding shown in 500 -year flood scenario in low - lying areas.
Å Levees significantly reduce flood extent and protect urban infrastructure.

Levee Gates



KEY RESULTS (9)

Archeological Areas

Use Case 4 : Flood Impact on Historical Area

Historical Buildings, Districts and Levees

Å Flood risk to archeological zones and heritage buildings.

Å Structural damage from hurricane Katrina, Ida, and levee breaches.

Å Historic districts vulnerable to water damage and collapse.

Å Museums and archives rely on pumps for protection.
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KEY RESULTS (10)

Key achievements

ÅConducting a comprehensive literature review

ÅAnalysing current Digital Twin systems

ÅPreparing comprehensive dataset

ÅDeveloping Smart City Digital Twin framework

Åa user - friendly, webïbased, versatile

ÅAdvanced visualization for environmental variables

ÅFlood damage and risk analysis

ÅStorm Water Management.

Proposal developments

ÅSmart City Digital Twin Framework for Environmental Analysis: Integrating AI, Urban Infrastructure
and Real- time Data Analytics, Marie Sklodowska -Curie Postdoctoral Fellowship Programme, 2025
(Under development)

ÅDT framework for Power Transmission Systems, UK (Under development)

ÅSmart City Digital Twin Framework for Disaster Risk Assessment, Finland (Not funded)

ÅBIM -Based Digital Twin Framework for Disaster Risk Assessment, Spain (Not funded)

Summary

Publication related to NGI Enrichers

ÅOzcivan A.N., Mermer O., Demir I., óWebbased DT

platform for city scale data analytic and

environmental analysis, 2025 (in review)

ÅOzcivan A.N., Mermer O., Demir I ., óTheEvolution of

Digital Twins in Hydrology and Environmental

Science : From Physical Models to Autonomous

Systemsô,2025 (in review)

ÅOzcivan A.N., Mermer O., Demir I., óAcomprehensive

bibliometric study on digital twin frameworks

on extreme climate eventsô,2025 (in preparation)

Impact of the fellowship

The NGI Enricher
fellowship has
significantly influenced
both the direction of my
projects and the
advancement of my
professional career.
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KEY RESULTS (11)

Initiative/Outcome Description/Details
Development/advancement of innovative technologies Online, user-friendly web platform for public interaction as a twin of the

physical environment.

Testing technologies (demo, pilot) Advanced DT (Digital Twin) platform applied to a demo zone in Louisiana,

based on Orleans Parish.

Strengthening research collaboration with the US/Canada Engaging with diverse research labs and federal agencies.

Building solid connections and partnerships in Europe and

in the US/Canada

In US, utilizing USGS, FEMA, and NOAA data for public benefit.

Accelerated contacts/engagements with R&D partners for

future collaborations

Establishing strong connections with USGS and FEMA.

Reinforced integration of social sciences and humanities in

the project

Addressing social impacts of environmental effects through a public-serving

web platform.

Expanding collaboration within the NGI community Exploring further project opportunities with the NGI community.

Paper submission for further publication Preparing peer-review journal articles.

Conference attendance with paper/poster/proceedings To be presented at an international conference.

New Jo1b9opportunit ies Scaling the pilot study to a digital twin framework benefits administrative staff

and the public in environmental decision-making.

Summary
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IMPLEMENTATION

Optimize data 
analytic tools

Add different 
visualization tools 
(alerts, decision 

module etc.)

Expand the results 
for different use 

cases

Expand focus area

Develop and 
integrate an early 
warning module

Implement, Deploy, 
Collect Feedback 

and Revise

Implement on advanced decision support
modules

ÅIncrease data analytic tools in web system.

ÅDevelop early warning system for live tests

and interaction.

ÅExpand results with different use cases and
locations.

Implement at local authoroties

ÅDeploy and test the system for municipalities

ÅContinously improve the system according to

the feedback from local authoroties.
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EXPECTED IMPACT

21

Human Centric & Public Benefit:

ÅDigitalization and Interoperability :
Improves city management by combining
areas like transportation, weather, and
infrastructure into one system . Ensures
systems work together by using open data
standards, making it easy to connect with
current systems .

ÅDiversity and Equity : Helps different
groups, such as public transport users, city
planners, and emergency workers . Makes
disaster management tools easy to use
and suitable for people from different
backgrounds and locations .

Ethical Considerations:

ÅData Privacy and Sovereignty : The
project keeps urban and environmental
data safe and private, using strong
protection methods . It does not use any
personal data or break privacy rules .

ÅFairness : The project uses a diverse
dataset for detection to avoid bias .

ÅTransparency and Explainability : The
model, its data, and code will be shared
openly on GitHub and UIHI Lab. Extra tools
will help explain how the model works .

27



LESSONS LEARNED

22

What you wished you had known prior.

ÅLearning and adapting to new tools and mapping systems takes more time than anticipated.

ÅData collection and preparation are more time -consuming than expected.

Good ñsurprisesò

ÅThe host laboratory had a well -established academic background and portfolio.

ÅSupport from the host team significantly facilitated our progress.

Bad ñsurprisesò

ÅIdentifying the pilot area and sourcing relevant data took longer than planned.

ÅCustomization and performance issues in web programming posed technical challenges.

Any challenges, personally and professionally

ÅGained valuable skills in novel monitoring techniques and hydrology.

Impact of those lessons learned

ÅData collection, preparation, and pre -processing are critical and time - intensive

ÅFuture planning should account for this effort.
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The NGI Enrichers project has received funding from the 
MʔɶɐɳǸǍɅ ĆɅȡɐɅẏɾ oɐɶȡʽɐɅ MʔɶɐɳǸ éǸɾǸǍɶǪț ǍɅǱ uɅɅɐʬǍʌȡɐɅ 
Programme under grant agreement 101070125.

Keep 
engaged 

with our NGI 
Fellows !

Ahmet Nuri OZCIVAN

Software Development Engineer

Ahmet Nuri OZCIVAN

ahmettonuri@gmail.com , ahmetnuri -
ozcivan@uiowa.edu

(N/A)

Profile
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https://www.linkedin.com/groups/2206279
http://ngi.eu/
https://www.youtube.com/channel/UCafmIQ_fwe_FiwiiYj6QLUA
https://consultation.ngi.eu/
https://www.linkedin.com/in/nuri-ozcivan/
mailto:ahmettonuri@gmail.com
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https://enrichers.ngi.eu/fellow/ahmet-nuri-ozcivan/


Shielding Quantum 
Processing Units from 
Cosmic Rays to Reduce 
Errors

30

Ambra Mariani  
Italy

Researcher affiliated with 
INFN

Track
Quantum Computing / Hardware Reliability
Host Organization
Fermilab, Illinois, USA



THE PROBLEM

Quantum computers are powerful tools for solving 

complex problems, but highly error -prone.

Cosmic -rays, particularly muons, 

are one source of errors.
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THE PROBLEM

Cosmic - Ray Muon = Ball 

Qubit = Pin

Information loss!

When the ball hits

the pin, it disrupts

the qubitôsstate .

CURRENT SOLUTION: Deep-Underground labs

32



MY SOLUTION

ÅMuons are quickly identified through nearly simultaneous signals from the two particle detectors.

ÅOperations affected by a muon impact are discarded, mitigating errors and improving the performance of the 

quantum chip.

ȉ

Muon 

tagging 

system

Quantum 

chip

A superconducting quantum chip equipped with a muon tagging system designed to detect and mitigate errors 

caused by cosmic -ray muons.

Cosmic -ray muon interaction
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HOST ORGANIZATION & TEAM

FermilabôsSuperconducting Quantum Materials 

and Systems (SQMS) Center , Batavia, IL, U.S.

THE TEAM (besides me):

L. Cardani (INFN) M. Vignati (La Sapienza) A. Cruciani (INFN) V. Pettinacci (INFN)

T. Roy (FNAL) D. Van Zanten (FNAL) M. Bal (FNAL)
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