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1. Introduction

1.1 Purpose

Throughout Digital Twin Earth Intelligence for Climate Changes a ground-breaking paradigm shift that goes 
beyond today’s DTE data technology is proposed. The main objective is to maximize the information extracted 
from EO data by extracting sensor information and generating actionable,  uniform, accurate,  complete 
physical parameters layers that is collected and interpolated globally and unceasing by a cohesive use of EO 
sensors at maximal joint valorization of Copernicus Sentinels, Earth Explorer, and ESA contributing missions. 
This will strengthen and broaden the EO value chain and stimulate the expansion of the proposed technology 
to new markets. The methodology is focused on hybrid Physics Informed AI methods, time series, prediction, 
causality discovery, data analytics, advanced visualization to monitor and forecast natural and human activity 
in support of sustainable development, and resilience to climate change effects. The new methods will be 
implemented in  a  system developed in  1  specific  RDI  project  interfaced with  the specific  models  and 
functionalities developed in other 4 specific RDI projects in the Competence Centre DTEClimate dedicated to 
the redressement of climate change effects in health, environment, food security, and extreme events. The 
system will be scalable, such to be further extended for other domains.

1.2 Scope

This report includes the project website, a description of all scientific publications and communications made 
by the team members and the IP protection plan..

1.3 Document Overview

This document completely follows:

Chapter 1 outlines of the purpose of this document

Chapter 2 lists the applicable and reference documents.

Chapter 3 presents the scientific publications of the team in relation to the project topic. 

Chapter 4 covers the communication activities of the team with respect to the DTEClimate vision. 

Chapter 5 introduces the project website. 
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2. References

2.1 Applicable Documents

The following project documents contain provisions which, through reference in this text, become applicable 
to the extent specified in this document. For dated references, subsequent amendments to, or revisions of, 
any of these publications do not apply.

2.2 Reference Documents

The following standards or documents are referenced in this document. Documents which are recognised 
best practices may be listed for the purpose of information.

2.3 Abbreviations

PMP – Project Management Plan

DTE – Digital Twin Earth

EO – Earth Observation

DT – Digital Twin

2.4 Terms and Definitions

Use case scenario.  It  is  a specific situation in your application domain in which a product  or  service 
(DTEClimate in this case) could potentially be used.

Areas of interest. Geographical location (delimited by all geographical coordinates) of the testing, validation 
and demonstration area (e.g. Siutghiol Lake, Bicaz Lake etc.)

Raw  data.  This  is  data  collected  from  project  external  sources  (e.g.  EO  products  level  0/1,  in  situ 
measurements from environmental agencies, meteorological measurements) 

Collected data.  Specific data and measurements collected with the partner’s methods, instruments and 
systems (e.g. seismic records, eutrophication parameters, mosquito traps, citizen information etc.)

Information layers. Information layers refer to results of an algorithm that is processing raw and collected 
data (e.g. EO products level 2, essential variables maps, statistic information, land cover parameters etc.).

Infrastructure. Internal or external to the partner processors, algorithms, tools, data/information platforms 
that are needed to support the use case scenario. 

[AD01] Financing agreement

[AD02] Application Form

[AD03] Project Management Plan

[RD01] Space engineering – Software, ECSS-E-ST-40C
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3. List of Publications 

3.1 Conference papers & presentations

[1] M. Datcu, D. Faur, E. Mamut, I. Nedelcu, C. Ionescu and L. Miron, "Digital Twin Earth for Climate Change 
Adapation: An AI based Federated System," IGARSS 2023 - 2023 IEEE International Geoscience and 
Remote  Sensing  Symposium,  Pasadena,  CA,  USA,  2023,  pp.  1392-1395,  doi: 
10.1109/IGARSS52108.2023.10281684. 

[2] C. Vaduva, D. Faur, A. Grivei, V. Vasilescu and M. Datcu, "A Latent Analysis of A Super-Resolved 
Sentinel-2 Data Cube For Green Urban Infrastructure Health Monitoring," IGARSS 2023 - 2023 IEEE 
International Geoscience and Remote Sensing Symposium, Pasadena, CA, USA, 2023, pp. 5700-5703, 
doi: 10.1109/IGARSS52108.2023.10283357. 

[3] N.-C. Ristea, A. Anghel, M. Datcu, "Sea Ice Segmentation from SAR Data by Residual Convolutional 
Transformer Networks“, ESA Big Data from Space 2023, Vienna, Austria. 

[4] M.  A.  Iqbal,  R.  M.  Asiyabi,  O.  Ghozatlou,  A.  Anghel,  M.  Datcu,  "Towards Complex-Valued Deep 
Architectures with Data Model Preservation for Sea Surface Current Estimation from SAR Data" In IEEE 
20th  International  Conference  on  Content-based  Multimedia  Indexing  CBMI-2023,  DOI: 
10.1145/3617233.3617271. 

[5] A. Griparis, A. Rădoi, D. Faur and M. Datcu, "Visual Exploration of Satellite Image Time Series," IGARSS 
2023 - 2023 IEEE International Geoscience and Remote Sensing Symposium, Pasadena, CA, USA, 
2023, pp. 7175-7178, doi: 10.1109/IGARSS52108.2023.10282850. 

[6] N.C. Ristea,  A.  Anghel,  A.  Mouche, F.  Nouguier,  A.  Grouazel,  M. Datcu,  "Multi-Head Transposed 
Attention  Transformer  for  Sea  Ice  Segmentation  in  Sar  Imagery,"  IGARSS  2024  -  2024  IEEE 
International Geoscience and Remote Sensing Symposium, Athens, Greece, 2024, pp. 183-187, doi: 
10.1109/IGARSS53475.2024.10640437. 

[7] I. Grujdin, M. Datcu, "Multimodal-Ready Sentinel Dataset for Natural Hazards Supervised Learning," 
IGARSS 2024 - 2024 IEEE International Geoscience and Remote Sensing Symposium, Athens, Greece, 
2024, pp. 738-742, doi: 10.1109/IGARSS53475.2024.10642069. 

[8] Muhammad Amjad Iqbal, Andrei Anghel, Mihai Datcu, Validation of Reported Strong Currents in Mamaia 
Bay (Black Sea) Using Sentinel-1 SAR Data, 2024 IEEE International Workshop on Metrology for the 
Sea; Learning to Measure Sea Health Parameters (MetroSea), pp. 448-453. 

[9] Catalin-Andrei Miu and Mihai Datcu, Causal Drought Risk Assessment Fusing Meteo Data and Satellite 
Image  Time  Series:  Case  Study  of  Nuntasi  Lake.  2024  IEEE  Conference  Advanced  Topics  on 
Measurement and Simulation (ATOMS). 

[10]Daniela Faur, Corina Vaduva, Mihai Datcu, Cristi Damian, Liviu Miron, Mihai Coca, Harmonizing One 
Health and Earth Observation to Unravel Climate Change Impacton Vector-Borne Transmitted Disease. 
2024 IEEE Conference Advanced Topics on Measurement and Simulation (ATOMS). 

[11]Mihai Datcu, Liviu Miron, Corina Văduva, Mihai Coca, Gerar Jităreanu, The use of sattellite remote 
sensing in the creation of predictable risk maps regarding the emergence of new vector-borne diseases 
in climate change conditions  INTERNATIONAL CONFERENCE ONE HEALTH , Romanian Academy, 
21 Nov, 2024, Bucharest.

[12]Catalin-Andrei Miu, Mihai Datcu, Corina Vaduva, Assessment of Sentinel-2 observations for monitoring 
the lake Izvorul Muntelui: Preliminary results, Life Sciences Today for Tomorrow Scientific Congress, 24-
25 October, Iasi, Romania.

[13]Cristian Damian, Mihai Coca, Daniela Faur, Predicting mosquito habitats using Sentinel-2 data and 
climate variables: Preliminary insights, Life Sciences Today for Tomorrow Scientific Congress, 24-25 
October, Iasi, Romania.
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[14]Robert Vatasoiu, Daniela Faur, CNN and LSTM - based forecasting of NDVI trends for environmental 
monitoring, IGARSS 2025 - 2025 IEEE International Geoscience and Remote Sensing Symposium, 
Brisbane, Australia, on 3-8 August 2025.

[15]Grujdin, M. Datcu, OntoViT-GRU: A Conceptual Approach for Ontology-Enhanced Flood Prediction 
Using a Foundational Vision Transformer (Prithvi-EO-2.0) –Gate Recurrent Unit (GRU) Architecture, 
IGARSS 2025 - 2025 IEEE International Geoscience and Remote Sensing Symposium, Brisbane, 
Australia, 2025, pp. 1027-1031, doi: 10.1109/IGARSS55030.2025.11242489.

[16] Iustin  Floroiu,  Andrei  Anghel,  Laura  Petrescu  and  Mihai  Datcu,  "Clustering  and  Feature-Based 
Similarity Retrieval of Infrasound Events during Two Storms in Constanta, Romania", 2025 International 
Conference on Machine Intelligence for GeoAnalytics and Remote Sensing (MIGARS), Bucharest, 
Romania, 2025, pp. 1-4, doi: 10.1109/MIGARS67156.2025.11231952. 

3.2 Journal papers 

[17] O. Ghozatlou, M. Datcu, A. Focsa, M. Heredia Conde, S. L. Ullo, "A Review and a Perspective of Deep 
Active Learning for Remote Sensing Image Analysis: Enhanced adaptation to user conjecture," in IEEE 
Geoscience  and  Remote  Sensing  Magazine,  vol.  12,  no.  3,  pp.  125-148,  Sept.  2024,  doi: 
10.1109/MGRS.2024.3403423. 

[18] I. Grujdin, M. Datcu, "Ontology-Driven Pipeline for the Automated Generation of Multimodal Datasets 
for Supervised Learning in Natural Hazard Models," IEEE Journal of Selected Topics in Applied EO and 
Remote Sensing, vol. 18, pp. 27113-27127, 2025, doi: 10.1109/JSTARS.2025.3622513. 

[19] Mihai Coca, Florian-Paul Bodescu, Iuliana Maria Parvu, Mihai Datcu, “Multispectral–LiDAR Data 
Integration  for  Canopy  Height–Based  Biomass  and  Carbon  Estimation  in  Romanian  Forests”, 
submitted at IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing, 
2026, under review. 

[20] C.C. Damian, M.L. Ivanescu, C. Vaduva, D. Coltuc, M. Datcu, L. Miron, “Evaluation of regional risk of 
dengue fever by using fuzzy logic applied to climatic and EO data”, submitted at Scientific Reports, 
Springer Nature, 2026, under review. 

[21] C.A. Miu, Adrian Focsa, F. Bodescu, C. Vaduva, M.Datcu, “Causal assessment of the anthropogenic 
and climate impact on water quality for freshwater lakes using Sentinel-2 data: A case study for the 
Siutghiol Lake”, submitted at IEEE Access, 2026, under review. 

[22] I. Grujdin, M. Petrila, C. Vaduva, M. Datcu, “Knowledge Guided Detection and Event Type Attribution of 
Mountain  Forest  Disturbance  Patches  from Sentinel-1/2  Imagery”,  submitted  at  IEEE Journal  of 
Selected Topics in Applied Earth Observations and Remote Sensing, 2026, under review. 

[23] I.  Floroiu,  A.i  Anghel,  M. Datcu, L.  Petrescu,  C. Danisor,  “Spectral  Descriptor-Based Retrieval  of 
Localized Events for Infrasound Time Series Signals”, IEEE Geoscience and Remote Sensing Letters, 
2026, under review. 
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4. Participation to conferences and events 

4.1 Communication activities

4.1.1 ARSINOE workshop

On September 15th 2023, Alexandru Vulpe, member in the AI4DTE project team, participated at the ARSINOE 
workshop on “Climate-resilient regions through systemic solutions and innovations”. On behalf  of Mihai  
Datcu, he gave a talk on the AI4DTE and DTEClimate objective to increase awareness on the Digital Twin like 
technologies for  Earth Observation and promote the DTEClimate vision towards the Black Sea region 
community.

Workshop Agenda.

https://www.facebook.com/PNRROficial/
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For more details: https://arsinoe-project.eu/

4.1.2 Ideating the Impact of DestinE: a collaborative design session

During ESA’s Big Data From Space conference in 2023 (BiDS 2023)    =>  6-9 September 2023, Vienna

a Satellite Event on “Ideating the Impact of DestinE: a collaborative design session” => 6th September 2023 

was organized. 

Mihai Datcu presented to the EO community the DTEClimate system as a key technology and potential 
contribution to the “Destination Earth”, the flagship initiative of the European Commission developing a highly-
accurate digital model of the Earth (a digital twin of the Earth)

For more details: https://www.bigdatafromspace2023.org/satellite-events

4.1.3 Dagstuhl Seminar on Space and Artificial Intelligence

Mihai Datcu presented the vision of Artificial Intelligence for Earth Observation applied in view of Digital Twin 
Earth at Dagstuhl Seminar 23461,  Space and Artificial Intelligence organized by Schloss Dagstuhl, Leibniz-
Zentrum für Informatik between  15 –17 November 2023, in Wadern, Germany.

https://www.facebook.com/PNRROficial/
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For more details - https://www.dagstuhl.de/en/seminars/seminar-calendar/seminar-details/23461#

4.1.4 Dobrogea Blue Bay Living Lab Workshop Living Lab Constanta

The University Ovidius Constanta (UOC) organized a workshop dedicated to the establishment of a Living 
Lab in Constanta focusing on the needs of the Act4DEutrophication specific project. The event was held on 
site, at the UOC campus, on March 22nd, 2024.

 
Mihai Datcu presented the problematics of satellite remote sensing for predicting and monitoring the condition 
of lakes and coastal areas.
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4.1.5 Dobrogea Blue Bay Living Lab

The University Ovidius Constanta (UOC) organized a workshop dedicated to the interaction of the Dobrogea 
Blue Bay Living Lab with local communities focusing on Lake Siutghiol eutrophication problems and mitigation 
measures. The event was held on site, at the UOC campus, and online on Zoom, on March 20th, 2025.

  
Corina Vaduva presented the importance of EO data analysis for the monitoring and evaluation of water 
bodies and presented some key results obtained in the PS1 AI4DTE project. 

4.1.6 EO4NATURE  Conference  –  Challenges  and 
opportunities for biodiversity assessment 

In the frame of the EO4NATURE specific project (PS3), the 
Romanian  Space  Agency  (ROSA)  and  MULTIDIMENSION 
organized  a  conference  dedicated  to  the  assessment  of 
biodiversity in Romania together with relevant institutions and 
actors (24 November 2025). The goal was to identify current 
challenges  and  opportunities  for  future  improvement  of 
biodiversity in specific environments.

Mihai Datcu introduced the DTEClimate Competence Center to 
the  audience,  emphasizing  the  strategic  agenda,  the 
established partnerships and current research areas. Corina 
Vaduva presented the general architecture of the Digital Twin 
platform developed in the AI4DTE specific project and several 
use case scenarios of the DTECliamte platform supporting the 
evaluation of biodiversity. 

https://www.facebook.com/PNRROficial/
https://mfe.gov.ro/pnrr/


  

Digital Twin Earth Intelligence for Climate Changes
DTEClimate, ctr. no. 760008/30.12.2022

DISSEMINATION AND EXPLOITATION REPORT

ID DTECLIMATE-RPT-
UNSTPB-16-2

Issue 4.0

Date 2026-04-30

Page 11 of 18

„Conținutul acestui material nu reprezintă în mod obligatoriu poziția oficială a Uniunii Europene sau a Guvernului României”

„PNRR. Finanțat de Uniunea Europeană – UrmătoareaGenerațieUE”
            https://mfe.gov.ro/pnrr/ https://www.facebook.com/PNRROficial/

4.1.7 RENewLand project presentation

WWF Romania (World Wildlife Fund) and the Energy Policy Group organized a meeting on November 26,  
2025, on the topic of Acceleration Zones for Renewable Energy – A Bridge Between Integrated Territorial 
Planning and Achieving Climate Neutrality.

This event is part  of  the RENewLand project,  funded by the German Government's European Climate 
Initiative and under the partnership with the DTE Climate Center of Excellence at the Polytechnic University of 
Bucharest.

The RENewLand project addresses, through pilot interventions, critical gaps in knowledge and processes in 
the designation of  terrestrial  areas for  accelerating renewable energy projects,  applying a multi-criteria 
decision-making methodology. With a focus on onshore wind and solar energy in Romania, Bulgaria, and 
Hungary, the project draws on international experience in renewable energy spatial planning, with a focus on 
people and nature. In Romania, the pilot areas are the counties of Prahova and Brașov.

The event brought together representatives of central and local public authorities (pilot areas) from all relevant 
sectors, as well as other stakeholders in the field of renewable energy.

Mihai Datcu introduced the DTEClimate Competence Center to the audience, emphasizing the existing 
collaboration with the project consortium and potential contribution to the project.
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4.1.8 Act4DEutrophication conference – final presentation 

The topic of this presentation was “Tehnologii de tip Digital Twin pentru adaptarea la schimbări climatice a

ecosistemelor  acvatice”.  All  the  DTEClimate  partners  were  invited  to  participate,  alongside  the  local 
stakeholders and the living lab community. Representing the PS1 team, Corina Vaduva and Mihai Datcu were 
included as speakers in the opening session. The event took place in a hybrid manner, on site, at the UOC 
Campus, building A, room Google and online, using the zoom platform. Below, the agenda.

 

4.1.9 European Climate Pact

The European Climate Pact (https://climate-pact.europa.eu/index_en) is a movement of people each taking 
action to help build a cleaner and more resilient Europe. Launched by the European Commission as part of 
the European Green Deal, the Pact supports the EU’s goal to become climate-neutral by 2050. In 2026, the 
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Pact’s annual celebration to mark progress in tackling climate change, took place on 23-25 March 2026, in  
Brussel. 

Mihai Datcu participated at the event and presented DTEClimate in the plenary session and during bilateral 
meetings with the leaders of DG Climate Action Diplomacy, respectively the Romanian delegation at the 
European Commission. 

4.1.10 Invited talks

Mihai Datcu gave a series of invited talks presenting relevant concepts of AI4EO and digital twins.

IEEE DL and invited presentations

1. Digital  Twin  Earth  for  climate  change  adaptation:  AI-based  solutions,  1  Oct.  2024,  EMBRAPA, 
Campinas, Brazil

2. Artificial  Intelligence for  Earth  Observation,  21  Aug.  2024,  IEEE GRSS-Beijing Summer School 
Lecture, virtual

3. Physics  Aware  Machine  Learning  for  Synthetic  Aperture  Radar  Earth  Observation,  University  of 
Glasgow, 15 Aug. 2024, Distinguished Lecturers from IEEE AP-S, IEEE MTT-S, IEEE EMC-S and 
IEEE GRS-S

4. Physics Guided and Quantum Artificial Intelligence for EO:Towards Digital Twin Earth for Climate 
Change Adaptation November 7, 2024, IEEE GRSS Distinguished Lecturer, IEEE GRSS Hyderabad 
Chapter, SYW @024 Congress

5.  “Artificial Intelligence for Earth Observation” IEEE CIS/GRSS Joint chapter in association with CMR 
Engineering college presents GRSS Distinguished Lecture, November 06, 2024, CMR Engineering 
College, Hyderabad

4.1.11 Project dissemination

Mihai Datcu presented the project at various events

InfoDay on ESA Earth Observation Programme

Thursday, 21st of November, 2024 Senate Hall, Rectorate Building, POLITEHNICA București 

Bilateral discussion: Michela Corvin (Green Solutions Division, Climate Action, Sustainability and 
Science), 

National Workshop Romania (EURISY/ EUSEPA), Satellite-based Services for Disaster Risk Management

26th November 2024

Venue: Politehnica University of Bucharest, Senate Hall

École Normale Supérieure ENS Paris/Saclay

18th of Decembre. 2024

Artificial Intelligence for Earth Observation, Nov. 18, 2025, Beijing Institute of Technology (BIT), PhD 
seminar.

A coupled atmosphere-hydrosphere-lithosphere digital twin system: physics based explainable AI 
paradigms, Nov. 18, 2025, Beijing Institute of Technology (BIT), PhD seminar.

The  Competence Center for Climate Change Digital Twin for Earth Forecasts and Societal Redressment 
Regional Technology Transfer Festival, Oct. 15, 2025  GreenFestTT-SE 2025, The Danube Delta 

https://www.facebook.com/PNRROficial/
https://mfe.gov.ro/pnrr/
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National Institute for Research and Development (DDNI), key note

A coupled atmosphere-hydrosphere-lithosphere digital twin system: physics based explainable AI 
paradigms (with demo of Digital Twin Earth system components), October 2, 2025, Big Data from Space 
BiDS’25, Riga, Latva (half day tutorial)

Physics aware and explainable AI for EO image understanding (with demo of Digital Twin Earth system 
components), IEEE Geoscience and Remote Sensing Society, Fourth IADF School on Computer Vision for 
Earth Observation Sept. 19, 2025, University of Sannio, Italy

Big Data Mining Lecture Series, MSc SIVA Program, POLITEHNICA Bucuresti, time period 2024/2025 and 
2025/2026, (with demo of Digital Twin Earth system components).

4.1.12 Planning exploitation beyond the project

Besides bilateral meetings and collaboration agreements signed with stakeholders for the use /  further 
development  of  the  DTEClimate  platform under  the  Competence  Center  frame,  we  organized  annual 
symposiums to present project  progress,  significant  results and the most relevant use case scenarios. 
Institutions and actors outside the consortium were invited to participate, aiming for unbiased feedback and 
identification of new use case scenarios and potential applications to be impacted by DTEClimate.

1st DTEClimate symposium – 25 November 2024, Conference room 3.2, Library, UNSTPB

https://www.facebook.com/PNRROficial/
https://mfe.gov.ro/pnrr/
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2nd DTEClimate symposium – 20 October 2025, Conference room 4.1, Library, UNSTPB

https://www.facebook.com/PNRROficial/
https://mfe.gov.ro/pnrr/
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3rd DTEClimate symposium – 18 March 2026, Conference room 3.2, Library, UNSTPB

https://www.facebook.com/PNRROficial/
https://mfe.gov.ro/pnrr/


  

Digital Twin Earth Intelligence for Climate Changes
DTEClimate, ctr. no. 760008/30.12.2022

DISSEMINATION AND EXPLOITATION REPORT

ID DTECLIMATE-RPT-
UNSTPB-16-2

Issue 4.0

Date 2026-04-30

Page 17 of 18

„Conținutul acestui material nu reprezintă în mod obligatoriu poziția oficială a Uniunii Europene sau a Guvernului României”

„PNRR. Finanțat de Uniunea Europeană – UrmătoareaGenerațieUE”
            https://mfe.gov.ro/pnrr/ https://www.facebook.com/PNRROficial/

https://www.facebook.com/PNRROficial/
https://mfe.gov.ro/pnrr/


  

Digital Twin Earth Intelligence for Climate Changes
DTEClimate, ctr. no. 760008/30.12.2022

DISSEMINATION AND EXPLOITATION REPORT

ID DTECLIMATE-RPT-
UNSTPB-16-2

Issue 4.0

Date 2026-04-30

Page 18 of 18

„Conținutul acestui material nu reprezintă în mod obligatoriu poziția oficială a Uniunii Europene sau a Guvernului României”

„PNRR. Finanțat de Uniunea Europeană – UrmătoareaGenerațieUE”
            https://mfe.gov.ro/pnrr/ https://www.facebook.com/PNRROficial/

5. Project Website 

The project will be disseminated also via website.

https://dteclimate.upb.ro/

https://www.facebook.com/PNRROficial/
https://mfe.gov.ro/pnrr/
https://dteclimate.upb.ro/
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