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 EO data delivery
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 First results

 Training of young scientists

 Publications
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Objectives



OBJECTIVES O1. Improvements on image processing and atmospheric corrections.

O2. Integrate various SAR/InSAR/Optical/LiDAR techniques to generate surface 
deformation map aiming for slow- and fast-moving landslides and subsidence.

O3. Automatic landslide detection based on the above surface deformation 
maps using machine learning (ML).

O4. Time series prediction based on ML techniques. 

O5. Model EO to determine the geological-geotechnical mechanisms 
responsible for geohazards and provide a quantitative risk assessment across 
some of the study areas.

O6. To perform a structural health diagnosis of buildings affected by geohazards with 
the support of remote sensing data.
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EO data delivery



STUDY AREAS

CHINA
Beijing
Gongjue County (Tibetan Plateau)

SPAIN
Valle del Serpis (Alcoy)

Landslides
Land subsidence



Dragon 6   EO Data Delivery

ESA /Copernicus Missions No. 
Scenes

1. ALCOY / EGMS – SENTINEL-1 -

2. GONGJUE COUNTY / SENTINEL-1 906

3.

4.

5.

6.

Total: 906

Issues:

ESA Third Party Missions No. 
Scenes

1. ALCOY / PAZ (HS) 21

2. BEIIJNG / TSX 86

3. GONGJUE COUNTY / ALOS/PALSAR 8

4. GONGJUE COUNTY / ALOS/PALSAR-2 30

5.

6.

Total: 145

Issues:

Chinese EO data No. 
Scenes

1.

2.

3.

4.

5.

6.

Total:

Issues:



Schedule



SCHEDULE Year 1:
Project kick-off meeting (Dragon-6 Batch-2 Kick-Off/December 2024); Data acquisition and 

ordering; In situ data acquisition; Presentation of 1st year results in Dragon project 
symposium by PI, and YSs poster.

Year 2: 
Data processing and integration, and landslide/geohazards automatic mapping and analysis; 

Presentation of Mid-term report in Dragon project symposium by PI, and posters by YSs, and 
publication.

Year 3: 
Infrastructure Monitoring and Health Diagnosis Using InSAR Displacements; Presentation of 

3rd year results in Dragon project symposium by PI, and YSs poster.

Year 4: 
Development of geotechnical models and ground displacement time series prediction by 

machine learning. Report; Publications. Presentation of final results in Dragon project 
symposium by PI, and poster by YSs and preparation of final project results.

2025 Dragon 6 Symposium



Valle del Serpis, Alcoy – landslide affecting buildings



MONITORING BUILDINGS

Reyes-Carmona, C., Tomás. R., Navarro-Hernández, M.I. (2025). Facing challenges of urban landslide mapping by complementing geomorphological surveys with satellite interferometry in 
Alcoy (SE Spain). Landslides. Accepted. 
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Valle del Serpis, Alcoy – landslide affecting roads and bridges



MONITORING ROAD

Liu, X., Tomás, R., Zhao, C., Lopez-Sanchez, J. M., Ma, Z. (2025). Millimeter ground deformation retrieving from high-resolution PAZ SAR images with a combined correction of unwrapping and 
long-wavelength errors: A case study in Alcoy, Spain. Remote Sensing of Environment, 328, 114876.
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MONITORING ROAD
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MONITORING ROAD

Liu, X., Tomás, R., Zhao, C., Lopez-Sanchez, J. 
M., Ma, Z. (2025). Millimeter ground 
deformation retrieving from high-resolution
PAZ SAR images with a combined
correction of unwrapping and long-
wavelength errors: A case study in Alcoy, 
Spain. Remote Sensing of Environment, 328, 
114876.
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MONITORING ROAD
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MONITORING ROAD
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Beijing high speed railway– subsidence affecting railway



STRUCTURAL HEALTH DIAGNOSIS RAILWAY
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Chen, M., Li, M., Tomás, R., Herrera, G., Gong, H., Li, X., Gao, W., Hu, L. (2025). Land subsidence-induced damage assessment along Beijing-Tianjin high speed railway from
space using high resolution TerraSAR-X data. Structural Health Monitoring. Accepted.

 

Parameter   Design limiting value 

Design parameters Slope <2/100 = 0.0200 ~ 2.00% 
 Radius of curvature >49000 m 

Serviceability Limit States (SLS) Angular distortion(embankment, supporting ballasted tracks) <2/1000 = 0.0020 ~ 0.20% 
 Angular distortion(embankment, supporting slab tracks)  <1/2000 = 0.0005 ~ 0.05% 

  Angular distortion (bridges) <1/1000 = 0.0010 ~ 0.10% 



STRUCTURAL HEALTH DIAGNOSIS RAILWAY

Chen, M., Li, M., Tomás, R., Herrera, G., Gong, H., Li, X., Gao, W., Hu, L. (2025). Land subsidence-induced damage assessment along Beijing-Tianjin high speed railway from
space using high resolution TerraSAR-X data. Structural Health Monitoring. Accepted.
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Landslides in Gongjue County, China – how to determine slip surface from remote sensing



Slip surface inversion of landslide
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Chen B, Li Z, Song C, et al. Slip surface, volume and evolution of active landslide groups in Gongjue County, eastern Tibetan Plateau from 15-year InSAR observations. Remote Sensing of 
Environment, 2025, 324: 114763.
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Slip surface inversion of landslide
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Chen B, Li Z, Song C, et al. Slip surface, volume and evolution of active landslide groups in Gongjue County, eastern Tibetan Plateau from 15-year InSAR observations. Remote Sensing of 
Environment, 2025, 324: 114763.

Number
Landslide 

Name
Volume

In this study Geological survey

No. 25 Sela 5.0×107 m³
6.52×107 m³ (Zhu et al., 2021)
1.8×108 m³ (Yan et al., 2024)

No. 26 Shadong 1.22×108 m³
2.6×108~6.0×108 m³ (Li et al., 2021)

0.5×108 m³ (Yao et al., 2022)

This study VS Previous research 



Slip surface inversion of landslide
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Slip surface inversion of landslide
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Level of training of YS
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• Exchange in the framework of Joint International PhD agreements between Chang’an University and 

University of Alicante, and Capital normal University and University of Alicante.

• International secondment in an associated partner of the UPGRADE project (EU funded project)

• Development of joint PhD thesis

• Participation in seminars (on line and in person)

• Participation in field trips, technical visits and field campaigns

• Participation in International conferences

• Preparation of a poster in YS session (Dragon 6 conference)

TRAINING OF YOUNG SCIENTISTS
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TRAINING OF YOUNG SCIENTISTS

EGU, 
Austria

YS

YS

YS
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TRAINING OF YOUNG SCIENTISTS

Technical visit to Amadorio dam monitoring system, Alicante, Spain

YS

YSYS

YS
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TRAINING OF YOUNG SCIENTISTS

Seminar about InSAR monitoring, University of Alicante

YS

YS

YS YS

YS

YS
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EXCHANGE IN THE FRAMEWORK OF AN JOINT 

INTERNATIONAL PHD AGREEMENT BETWEEN 

CHANG’AN UNIVERSITY AND UNIVERSITY OF 

ALICANTE
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INTERNATIONAL SECONDMENT IN AN ASSOCIATED PARTNER OF THE UPGRADE PROJECT (EU FUNDED PROJECT)

YS YS
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POSTER PRESENTION IN DRAGON 6 SYMPOSIUM YS SESSION



María Inés Navarro Hernández

Universidad de Alicante, Spain
PhD Universidad de Alicante (2024)

- Expertise: InSAR, subsidence, flooding modelling, damage 
assessment
- Hired by DRAGON 6 project
- Now working on subsidence and landsliding areas affecting  buildings 
using InSAR and complementary techniques.

Overview of European YSs research



Overview of Chinese YSs research

Chen Bo

University of Chang’an, China
Joint international PhD program 
Universidad de Alicante-University of Chang’an

- Expertise: InSAR, landslides
- CSC scholarship
- Now working on identification, mapping, monitoring and 
characterization of landslides using InSAR



Overview of Chinese YSs research

Yinpeng Liu

University of Chang’an, China
Joint international PhD program 
Universidad de Alicante-University of Chang’an

- Expertise: InSAR, landslides, modelling
- CSC scholarship
- Now working on monitoring, characterization and modelling of 
landslides using InSAR



PAST, ONGOING AND FUTURE TRAINING OF YS

Name Institution Training period Contribution including period of research

Jiantao Du Chang'an University 
(China) and 
University of Alicante 
(Spain)

He has spent 1 year in the UA 
(October 2023-October 2024)

This research has been performed in the 
framework of an international PhD cotutelle 
agreement. He successfully finished a China-
EU doctoral program.

Hengyi Chen Chang'an University 
(China) and 
University of Alicante 
(Spain)

He has spent 2 years in the UA 
(October 2022-September 2024)

This research has been performed in the 
framework of an international PhD cotutelle 
agreement. He successfully finished a China-
EU doctoral program.

Guanchen Zhuo Chengdu University 
of Technology

He has spent 1 year in the UA 
(October 2023-October 2024)

He has developed part of his research during 
a 1-year research stay in Alicante, Spain.
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PAST, ONGOING AND FUTURE TRAINING OF YS

Name Institution Training period Contribution including period of research

Jiayin Luo University of 
Alicante, Spain

01/12/2021-present She has fully developed her PhD thesis in the 
University of Alicante, Spain.

Chen Bo Chang'an University 
(China) and 
University of Alicante 
(Spain)

September 2024-present
This research is being performed in the 
framework of an international PhD cotutelle 
agreement.

Yinpeng Liu Chang'an University 
(China) and 
University of Alicante 
(Spain)

September 2024-present This research is being performed in the 
framework of an international PhD cotutelle 
agreement.
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PAST, ONGOING AND FUTURE TRAINING OF YS

Name Institution Training period Contribution including period of research

Mi Chen Capital Normal 
University

August 2024-present This research is being performed in the 
framework of an international agreement 
between UA and CNU.

María 
Inés 
Navarro

Universidad de 
Alicante, Spain

July 2025- present
Looking for a potential 
exchange with China partners

This researcher is hired in the framework of 
DRAGON-6 project.
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Publication Title Journal DOI
A machine learning approach for mapping susceptibility to land 
subsidence caused by ground water extraction

Applied Computing and Geosciences https://doi.org/10.1016/j.acags.2024.100
207

Slip surface, volume and evolution of active landslide groups in 
Gongjue County, eastern Tibetan Plateau from 15-year InSAR 
observations.

Remote Sensing of Environment https://doi.org/10.1016/j.rse.2025.11476
3

Land subsidence-induced damage assessment along Beijing-Tianjin 
high speed railway from space using high resolution TerraSAR-X 
data. 

Structural Health Monitoring https://doi.org/10.1177/1475921725133
4328

Millimeter ground deformation retrieving from high-resolution PAZ 
SAR images with a combined correction of unwrapping and long-
wavelength errors: A case study in Alcoy, Spain. 

Remote Sensing of Environment https://doi.org/10.1016/j.rse.2025.11487
6

Facing challenges of urban landslide mapping by complementing 
geomorphological surveys with satellite interferometry in Alcoy (SE 
Spain). 

Landslides Accepted. Not available yet

An Improved Spatial Clustering Method for Automatic Detection of 
Active Geohazards in Lanzhou

IEEE Journal of Selected Topics in Applied 
Earth Observations and Remote Sensing

Accepted. Not available yet
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https://doi.org/10.1016/j.rse.2025.114763
https://doi.org/10.1177/14759217251334328
https://doi.org/10.1177/14759217251334328
https://doi.org/10.1016/j.rse.2025.114876
https://doi.org/10.1016/j.rse.2025.114876


THANKS FOR YOUR ATTENTION

感谢您的关注。
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