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Goals & Learning outcomes 

GOAL  >>  To familiarise with the manipulation of satellite InSAR data, their 

geological interpretation and analysis, in relation to possible 

threats to UNESCO WHS and other cultural heritage 

LEARNING OUTCOMES 

 
>>  Ability to setup a GIS project, geo-reference a 

raster image, load basemaps using WMS, 

upload InSAR results, plot InSAR time series, 

and carry out a simple geological interpretation 

 

>>  Background knowledge and baseline 

understanding of satellite InSAR datasets and 

their characteristics, paving the way for future 

use of these data for applications in other 

areas of interest 
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Tutorial schedule 

10:30-12:00 Session 1: InSAR data visualisation in the GIS 

environment & time series plotting 

12:00-14:00 Lunch break 

14:00-15:30 Session 2: Geohazard analysis and interpretation 

of InSAR data 

15:30-16:00 Coffee break 

16:00-17:15 Session 3: Team presentations and discussion 

17:15-17:30 Final questionnaire 
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Software requirements 

Ç GIS suite 

QGIS (free) or ESRI ArcMap/ArcGIS, to handle, display and analyse 

.shp, .geotiff and other raster and vector geospatial files and data 

The latest version of QGIS is available for download at: 

http://www.qgis.org/en/site/forusers/download.html   

Ç Spreadsheet software 

Apache OpenOffice Calc (free) or Microsoft Excel, to analyse .xls 

and other database files 

The latest version of OpenOffice is available at: 

https://www.openoffice.org/download/index.html    

Ç [optional] Google Earth (free) to display .kml and .kmz files and 

browse satellite maps [might not work in China] 

The latest version is available at: 

https://earth.google.com/download-earth.html  

http://www.qgis.org/en/site/forusers/download.html
http://www.qgis.org/en/site/forusers/download.html
https://www.openoffice.org/download/index.html
https://www.openoffice.org/download/index.html
https://earth.google.com/download-earth.html
https://earth.google.com/download-earth.html
https://earth.google.com/download-earth.html
https://earth.google.com/download-earth.html
https://earth.google.com/download-earth.html
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Tutorial folder 

\Tutorial_InSAR_12sept2017   [~2.2 GB] 

V A digital copy of the tutorial handouts [< 1 MB] 

V The input satellite data and basemaps [500 MB] 

V The software (most recent versions of QGIS, 

OpenOffice and Google Earth for Win 32/64bit, 

Mac OS X Ó10.7 and Ubuntu/Debian) [1.7 GB] 

ACTIONS 

Ç Copy the tutorial folder in your PC 

Ç Make sure you have installed in your PC the necessary software 

o ArcGIS or QGIS  

o Excel or OpenOffice Calc 



Session 1 

InSAR data visualisation in the GIS 

environment & time series plotting 

High-Level Training Course on World Heritage under the framework of DBAR 

2nd-17th September 2017  |  Beijing and Zhengzhou, China 

h. 10:30-12:00 

TUTORIAL 
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Objectives 

ü Create a GIS project with QGIS or ArcGIS/ArcMap  

ü Add geospatial data (e.g. basemaps, WMS) in the 

GIS project 

ü Georeference a basemap using GCPs 

ü Prepare the InSAR data files to import in the GIS 

environment  

ü Display InSAR data according to the observed 

ground motion velocity 

ü Interpolate sparse point data to create a 

continuous 2D map 

ü Create polygons to delineate unstable areas 

ü Plot InSAR time series with spreadsheet software 

(Excel or Calc) 
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Your input data 

Satellite data: 66 ERS images 

Period: 1992-2001 

Extent: 500 km2  

Target area: Rome, Italy 

InSAR method: SBAS 

Folder:   \Tutorial_InSAR_12sept2017\Session1 

Subfolder:  \InSAR_data 

Subfolder:  \basemap 

Medium resolution screenshot from Bing Maps 



9 Dr F. Cigna, ASI   |   Mapping geohazards affecting UNESCO World Heritage sites using Earth Observation data   |   12th Sept 2017 

Your input data 

SBAS_Rome_ERS.txt the full database with the SBAS time 

series results for Rome, Italy 

SBAS_Rome_reference.txt a text file including the WGS84 (latitude 

and longitude) coordinates of the 

reference location that was used as a 

stable point for the analysis 

dates.txt  a text file listing the 66 dates of 

acquisition of the satellite ERS-1/2 data 

Subfolder:   \InSAR_data 
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Your input data 

BingMaps_Rome.png the raster image of the satellite map 

BingMaps_Rome_coordinates.txt a text file listing the WGS84 (lat/lon) 

coordinates of the four corners to 

use as GCPs 

Subfolder:   \basemap 

GCP1 GCP2 

GCP4 GCP3 
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Step-by-step instructions 

[1] Open the GIS suite, and create a new project 

 

Start > All Programs > QGIS 2.18 > 

QGIS Desktop 2.18.12 
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Step-by-step instructions 

[1] Open the GIS suite, and create a new project 

 

Project > New 

 

Project > Save as   

 

Select the tutorial folder, and 

choose a name for the project: 

InSAR_tutorial_Rome.qgs 
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Step-by-step instructions 

[2] Setup the coordinate system for the project to WGS84 

Project > Project Properties > CRS 
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Step-by-step instructions 

[3] Load and geo-reference the basemap using the 4 GCPs 

Layer > Add layer > Add Raster Layer 

Reach the tutorial folder: 

\Tutorial_InSAR_12sept2017\Session1\basemap  

 

and select:   BingMaps_Rome.png  

 

Confirm the coordinate system as WGS84 
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Step-by-step instructions 

[3] Load and geo-reference the basemap using the 4 GCPs 

The current location of the map is incorrect, 

é it still needs georeferencing! 

 

Weôll use the coordinates of the 4 GCPs in: 

BingMaps_Rome_coordinates.txt 
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Step-by-step instructions 

[3] Load and geo-reference the basemap using the 4 GCPs 

Enable the Georeferencer GDAL plugin:  

Plugins > Manage and Install Plugins 


