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1 Introduction 

The Research and User Support for Sentinel core products (RUS) service provides a free and open 

scalable platform in a powerful computing environment, hosting a suite of open source toolboxes 

pre-installed on virtual machines, to handle and process data derived from the Copernicus Sentinel 

satellites constellation. In this tutorial we will employ RUS to identify and map land subsidence in 

Mexico City using Sentinel-1 data. 

Land subsidence in Mexico City caused 

by groundwater overexploitation over 

the last century has been more than 9 

meters, resulting in damages to 

buildings, streets, sidewalks, sewers, 

storm water drains and other 

infrastructure [1]. Previous studies of 

SAR Interferometry using ERS data 

showed a maximum subsidence rate 

larger than 30 cm/year over parts of the 

city [2].  

Due to the fact that the city is partially 

built on the area of a former lake (Lago 

Texcoco), it rests on the heavily 

saturated clay which is collapsing due to the over-extraction of groundwater. Current subsidence 

rates using Sentinel-1 SAR data approximate 2.5 cm/month [3].  

2 Training 

Approximate duration of this training session is two hours.  

The Training Code for this tutorial  is HAZA03. If you wish to practice the exercise described below 

within the RUS Virtual Environment, register on the RUS portal (rus-copernicus.eu) and open a 

User Service request from Your RUS service > Your dashboard. 

2.1 Data used 

Å Two Sentinel-1A images acquired on June 6, 2016 and September 10, 2016.  

[downloadable @ https://scihub.copernicus.eu/]  

S1A_IW_SLC__1SSV_20160606T122537_20160606T122601_011590_011B5B_E555.zip 

S1A_IW_SLC__1SSV_20160910T122542_20160910T122606_012990_0148FA_76D7.zip 

Å Auxiliary data stored locally  

@ /shared/Training/HAZA03_Land Subsidence_Mexico_TutorialKit/AuxData 

2.2 Software in RUS environment 

Internet browser, SNAP + Sentinel-1 Toolbox, (Extra steps: Google Earth) 

aŜȄƛŎƻ /ƛǘȅΩǎ ōǳƛƭŘƛƴƎǎ ŀǊŜ ǎŜǊƛƻǳǎƭȅ ƭŜŀƴƛƴƎ ŘǳŜ ǘƻ ƭŀƴŘ ǎǳōǎƛŘŜƴŎŜ. Photo 

credit: JOSH HANER/THE NEW YORK TIMES (http://www.sciencemag.org) 

https://rus-copernicus.eu/portal/
https://scihub.copernicus.eu/
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3 Step by step  

3.1 Data download ɀ ESA SciHUB 

In this step we will download two Sentinel-1 scenes from the Copernicus Open Access Hub using the 

online interface (Applications -> Network -> Web Browser, or click the link below). 

Go to https://scihub.copernicus.eu/   

 

Go to Open HUB. If you already have an account proceed to login. If not, please register in the upper 

right corner. 

 

After you have filled in the registration form you will receive an activation link by e-mail. Once your 

account is activated, log in.  

https://scihub.copernicus.eu/
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Select the άPanέ icon in the lower left corner of the map and navigate over Mexico City. 

 

Switch to άBoxέ ƛŎƻƴ and draw a search rectangle approximately as indicated above (approximate 

area ς blue rectangle). Open the search menu ( ) and specify the following parameters. Press the 

search button ( ) after that.  

Sensing period: From 2016/06/06 to 2016/06/06 

Check Mission: Sentinel-1A 

Product Type: SLC 

Sensor Mode: IW 
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In our case the search returns 1 result depending on the exact search area defined. Download the 

scene:  

S1A_IW_SLC__1SSV_20160606T122537_20160606T122601_011590_011B5B_E555 

 

Repeat the steps for the second image September 10, 2016, by changing accordingly the sensing 

period range. Download the scene: 

S1A_IW_SLC__1SSV_20160910T122542_20160910T122606_012990_0148FA_76D7 

 

Data will be downloaded to /home/rus/Downloads as zip archives. Move the archives to: 

/shared/Training/HAZA03_Land Subsidence_Mexico_TutorialKit/Original.  

 

3.2 SNAP ɀ open and explore data 

Launch SNAP (icon on desktop ). When the SNAP window opens click Open product , navigate 

to /shared/Training/HAZA03_Land Subsidence_Mexico _TutorialKit/Original and open the *.zip files. 
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The opened products will appear in the Product Explorer pane on the left. Expand the first image to 

the left and select Bands. Right click on the άIntensity_IW3_VVέ and select Open Image Window to 

create and visualize the image for the selected band. (See  NOTE 1). 

 

The image appears in the upper left corner of the view window. Do the same for the second product. 

To synchronize the views go to Navigation pane in the lower left (red arrow) and make sure the 

cursor    and the views   are linked. 

 

 

3.3 Pre-processing 

Since the area of interest is included in 3 bursts of the Sentinel-1 image there is no need to process 

the whole sub-swath with the 8 bursts (See  NOTE 2). The extraction of Sentinel-1 TOPS bursts will 

be made per acquisition and per sub-swath. This process will reduce the processing time in the 

following processing steps and is recommended when the analysis is focused only over a specific area 

and not the complete scene. Click Radar -> Sentinel-1 TOPS -> S-1 TOPS Split. 

  

NOTE 1: The Interferometric 

Wide (IW) swath mode 

captures three sub-swaths 

using Terrain Observation 

with Progressive Scans SAR 

(TOPSAR). Each sub-swath 

image consists of a series of 

bursts. The input product 

contains 3 IW bands, and 8 

bursts. Mexico City is located 

on the IW3 sub-swath of the 

Sentinel-1 images.  

3 

4 
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https://sentinel.esa.int/web/sentinel/technical-guides/sentinel-1-sar/products-algorithms/level-1-algorithms/topsar-processing









































