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Interferometry SAR (InSAR) quantifies a phase shift of radar waves.

An example (BAM earthquake 2003)

SAR: Interferometric phases



Small Baseline distributed scatterer (DS)

Methods (SBAS)

Permanent/Persistent Scatterer

Methods (PS)

• Analysis wrapped phase 

• High resolution – single look

• PS limitation in rural 

environments

• PS+DS is best for all

• Analysis unwrapped phase

• Low/high resolution – multi/single look

• Works better in rural environments

• Phase unwrapping error

• Lower performance

PS+DS Methods

InSAR time series approaches

Big InSAR Data: ComSAR Sequential Estimator
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PSInSAR

PSDSInSAR

ComSAR

TomoSAR: open-source PSDS and ComSAR

i.e:

200 images of 500x2000 size 

- 220 GB is for PSDS

- 45 GB for ComSAR

ComSAR is friendly Big Data processing.
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Delta-wide subsidence
SBAS algorithm - LiCSBAS PSDS algorithm - TomoSAR

velocity 2015-2020

1 million points 10 million points

A coherent processing in one SLC coverage !
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Land subsidence in HCMC by InSAR

(2007-2010)

❖ Used 18 ALOS-1/PALSAR

images in 2006-2010

❖ Subsidence is clearly defined

in the area along the Saigon

River, south and southwest of

the HCMC

7 Sources: Dr. Hab Ho Tong Minh Dinh el



Correlation between 

geological factors and 

subsidence

18 images

49 images 23 images

• The weak land has a high 

subsidence rate! 

• Cosmos SkyMED vs Sentinel-1. 

Sources: Dr. Hab Ho Tong Minh Dinh el8

Một số kết quả nghiên cứu



Comparison Stripmap Cosmos Skymed and TOPS Sentinel-1

Cosmos SkyMEDSentinel-1
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mm/year



Một số kết quả nghiên cứu
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Land subsidence 

velocity in HCMC in 

the period 2015-2020

(Sentinel-1)



Một số kết quả nghiên cứuAreas with high subsidence velocity (Binh Tan and District 8)



Một số kết quả nghiên cứu
The area along the Saigon 

River



Velocity 2015-2020 (mm/year)

RMSD  =  0.8 (mm/year)

R2 =  0.98

Ho Chi Minh city

(The HCMC velocities are freely available for download from 

https://zenodo.org/record/5497723) 

Delta-wide subsidence
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https://zenodo.org/record/5497723?fbclid=IwAR1g-8g9E8ikrTQU73KcZgU3Ib88v3Styv7uHnd-fTl52rBub331xWou2mQ
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Good agreement in vertical velocity 

between reference and InSAR

velocity (2017 - 2021)

Subsidence in Tan Cang area



SAR intensity image 

Tra Vinh

Soc Trang
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Land subsidence in Tra Vinh

by InSAR (2015-2020)

Land subsidence in HCMC by InSAR (2007-2010)
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Ground subsidence velocity (mm/year)

Tra Vinh
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Contribution of multiple factors to land 
subsidence
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Land subsidence forecast

• GIS regression model + Machine learning

W3xGWT + W4xGeo + 

- There are about 50.000 regression equations/cell/ year

- From year 2000 to year 2020: 20*50000 equations => W(i); 

W1xDTXDKC + W2xKCGT + VelocityOfCell = W0 + 



Một số kết quả nghiên cứu

Velocity: land subsidence rate by year 

(mm/yr - pixel) calculated by InSAR

d2street: distance from a cell to nearest 

street

d2xd: distance from a cell to large 

building

elevation: topographic elevation of cell

Data by cell

• Transportation data: infrastructure, 

vehicle density, load...

• Construction data: Area, density, 

number of floors, load...

• Geological data: maps, drilling…

• Ground water data: maps, bore hole, 

excavation…

• DTM



Một số kết quả nghiên cứu

The impact of changes in traffic and construction 
projects on the rate of land subsidence

New roads
Changing
d2street

d2xd 
CoefficentNew buildings

Re computing data

Rebuild
GWR model



Một số kết quả nghiên cứu



Một số kết quả nghiên cứu



Một số kết quả nghiên cứu

Distribution map of the impact of traffic construction changes on land 
subsidence D2STREET:



Một số kết quả nghiên cứu

Distribution map of the influence of construction changes on land 
subsidence D2XD:



Một số kết quả nghiên cứu

The map simulates subsidence when the distance from 1 cell (1 hectare) to 
the road is 50m : (d2Streeet = 50 m)



Land subsidence forecast system
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