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High-Level Training Course on World Heritage under the framework of DBAR
2nd-17th September 2017 | Beijing and Zhengzhou, China

Mapping geohazards affecting UNESCO World
Heritage sites Using Earth Observation data

Dr Francesca Cigna, ASI i Italian Space Agency

Interactive tutorial & exercises

h. 10:30-17:30



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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10:30-12:00

14:00-15:30

16:00-17:15

17:15-17:30

Tutorial schedule

Session 1: INSAR data visualisation in the GIS

environment & time series plotting

Session 2: Geohazard analysis and interpretation

of INSAR data

>
&

Session 3: Team presentations and discussion

Final questionnaire
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Software requirements

C 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.qggis.org/en/site/forusers/download.html

C 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

C [optional] Google Earth (free) to display .kml and .kmz files and
browse satellite maps [might not work in Chinal]

The latest version is available at:
https://earth.qoogle.com/download-earth.html

c@al’
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Tutorial folder

\Tutorial INnSAR_12sept2017 [~2.2 GB]

V Adigital 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 O10. Debiam d1.7GB]Ju n t

ACTIONS
C Copy the tutorial folder in your PC

C Make sure you have installed in your PC the necessary software
o0 ArcGIS or QGIS

o0 Excel or OpenOffice Calc

@il
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High-Level Training Course on World Heritage under the framework of DBAR
2nd-17th September 2017 | Beijing and Zhengzhou, China

TUTORIAL

Session 1

INSAR data visualisation in the GIS
environment & time series plotting

h. 10:30-12:00



Objectives

U Create a GIS project with QGIS or ArcGIS/ArcMap

U Add geospatial data (e.g. basemaps, WMS) in the
GIS project

U Georeference a basemap using GCPs

U Prepare the INSAR data files to import in the GIS
environment

U Display INSAR data according to the observed
ground motion velocity

U Interpolate sparse point data to create a
continuous 2D map

U Create polygons to delineate unstable areas

U Plot INSAR time series with spreadsheet software
(Excel or Calc)

@il
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Your input data

Folder: \Tutorial INSAR_12sept2017\Sessionl

Subfolder: \InSAR data

Satellite data: 66 ERS images

Period: 1992-2001
Extent: 500 km?
Target area: Rome, Italy

INSAR method: SBAS

Subfolder: \basemap

Medium resolution screenshot from Bing Maps

c@at’
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Your input data

Subfolder: \INSAR 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

c@al’
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Your input data

Subfolder: \Dasemap

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

GCP1 GCP2

GCP3 GCP4

c@at’
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Step-by-step instructions

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

. Esecuzione automatica
. FileZilla FTP Client
. Giochi

. Java

. Manutenzione
) McAfee
. Microsoft Silverlight

Start > All Programs > QGIS 2.18 >
QGIS Desktop 2.18.12

1. Microsoft System Center

. QGIS2.18 3

@ GRASSGIS7.21
7 0SGeodW Shell

@ QGIS Browser 2.18.12 with GRASS 7.
@& QGIS Browser 2.18.12
%, QGIS Desktop 2.18.12 with GRASS 7.
/. QGIS Desktop 2.18.12
/. Qt Designer with QGIS 2.18.12 custoi
=7 SAGA GIS (23.2)
") Setup -

m

Indietro

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

Step-by-step instructions

.
# QGIs 21812

1

| Open Reoent
H save
i savens. .
By Save as Image...
CAF Export...
DANG/DF Import. .
Y ProjectPropertes,.,  Ciri4Shift+P
o Mew Print Compessr  Ciri+P
+| Composer Manager, .,
Prinit Composers
[3) ExitQais Crl+
v. - £ SpatiaLite
ety & ArcGEFeatureSener
9 & ArcGisMapServer
L Laryees Parssl
M v awvTea-@
Ve

New From Template

=]

Recent Projects

< TR
Bl =4 % =8 =g v i

LY [:-_EIE
Edit Wiew Layer Samtngs Plgine Verlor Raster Database Web Processing Help
i i i = L iy Y 1] n s
— LM P 2P o000 QS G = T B~ T~ B

Project > New

Project > Save as

Select the tutorial folder, and
choose a name for the project:

INSAR_tutorial Rome.qgs

D5 Scale [1:32,150,774 | | @ Magrifier | 100%

-

< Rotation | 0.0

= % Render {DEPsgaaze @

c@al’
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Step-by-step instructions

[2] Setup the coordinate system for the project to WGS84
/Qels 21812 - AR tutoral Rome

Project | Edit View Layer Settngs Plugine  Vector Raster| 0 ProjectProperties [CRS
By % Efble 'on the fly' CRS transformation (OTF)
Mew Cirl+N @
O Ctrl+0 ‘g}w e
{j N
¥= Recently used coordinate reference systems
2 -
Mew From TEI'I'I|J|EtE H D 2 [ |Cnordinate Reference System Authority ID
Open Recent 3 ! g WGS 84 EPSG:4326
B save Crl+5
B save as... Cirl+Shift+5
E%, Save as Image... B vacs
DXF Export... EE Relations
DWG"D’CF Impaort... ESH Data Sources A1 |[I|I]
. . - ha
Project Properties... trl+Shift+P Coordinate reference systems of the world Hide deprecated CRSs
n .
£ Mew Print Compaoser Coordinate Reference System Authority ID [=]
al -+ Unknown datum based upon the War Office ellipsoid EPSG:4029
% Compaser Manager... - Unspecified datum based upon the Clarke 1866 Authalic Sphere EPSG:4052
Print Compasers Unspecified datum based upon the GRS 1980 Authalic Sphere EPSG:4047 |:|
Unspecified datum based upon the Hughes 1980 eliipsoid EPSG:4054
E Exit QGIS Ctr|+Q - Unspecified datum based upon the International 1924 Authalic Sphere EPSG:4053
— -~ Uranus 2000 TAUZ2000:79900
T3 f Spatialite - VN-2000 EPSG:4756
GQ &"‘__. ArcGisFeatureServer Vanua Levu 1915 EPSG:4748
. - Venus 2000 IAUZ000: 29900
@ ArcGisMapServer - Vientiane 1982 EPSG:4676
,ﬂ -~ OWS - Viti Levu 1912 EPSG:4752
- Viti Levu 1916 EPSG:4731
" @: Tile Server {XYZ} -~ Voirol 1875 EPSG:4304
Lﬂ, % WCS -~ Vgirol 1875 (Paris) EPSG:4811
- wes .
= Vigirol aris -
Y S @ wms -GS 66 EPSG:4760
- WG5S 72 EPSG:4322
WGS T2BE EPSG:4324 n
Layers Pane
o [ ® T &, & » Selected CRS: | WGS 84
-
+proj=longlat +datum=WG534 +no_defs
| [— =R

c@at’
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Step-by-step instructions

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

f QGIS 21812 - InSAR_tutorial_Rome
Project Edit  View

Layer | Settings Plugine Vector Raster Database Web Processing Help

Create Layer
Add Layer
Embed Layers and Groups...

N

| Add from Layer Definition File...

Copy style
Paste style

Open Attribute Table

&
# o
¢
il

' Home
a Fava Toggle Editing
lﬁé c:f Save Layer Edits
D:/ Current Edits
' - E:f
[#] Eif Save As...
7 G Save As Layer Definition File..,

|1 Remove Layer/Group

@"l'l 7 DB2
>

M55
% @ orad L] Duplicate Layer(s)
- Set Scale Visibility of Layer(g)
I - ' Posts f’ . el
=5 £ Spati  SetCRS of Layer(s)
, & ArcGi Set Project CRS from Layer
[+] @ ArcG Properties...

) ows o
E H @ Ties Filter...

@ wes| ™ Labeling
Wy 7| 4D WRFS|99 add to overview

=]
® wvs 02 Add All to Overview
02 Remove All from Overview
@ Show All Layers
Hide All Layers
*- Show Selected Layers

Hide Selected Layers

Layar:

« [fl 9

F&

Ctrl+D

Ctrl+shift+C

Ctrl4F

Ctrl+shift+U
Ctrl+shift+H

3 - —
i.’ . i B [Ty

........

‘\;’: Add Vector Layer...

% Add Raster Layer...
!J Add PostGIS Layers...
ﬁ; Add Spatialite Layer...

Add M35QL Spatial Layer. ..
Add DB2 Spatial Layer. ..
Add Oracle Spatial Layer...
Add WMSMMTS Layer...
Add ArcGIS MapServer Layer...
Add WCS Layer...

Add WFS Layer...

Add ArcGIS FeatureServer Layer...
,Q Add Delimited Text Layer...

F Add/Edit virtual Layer...

HEHDHMEY

Cirl+5hift+2
Cirl+5hift+0
Cirl+Shift-+w/

Layer > Add layer > Add Raster Layer

and select:;

Reach the tutorial folder:
\Tutorial InSAR_12sept2017\Sessionl\basemap

BingMaps_Rome.png

Confirm the coordinate system as WGS84

Coordinate -1.713,0.292

% Scale | 1:1,388,572 | ¥ H Magnifier | 100%

-

-
Rotation | 0.0

= %/ Render

-

@ ersc:4326 (OTF)

-]
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Step-by-step instructions

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

7/ QGIS 2.18.12 - InSAR_tutorial_Rome
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

N CGREOPL2LPLPRAPPL/ALABINR 6 H -6 - FEE =@
"/_v . [—: ) o = 3:6 o ﬁ e l‘j I_j abe Y .m° m% Abb nb{c_; abc CSW ﬂ)
Browser Panel @@
v{; LESTY®O
'(} ® Home

Favourites

=
4
=

@

The current location of the map is incorrect,

f: % é it still needs georeferencing!
o ) E:f
a & F:/

@ ki a Sn;/z

@ MSSQL
@ orade

We 06 | Ithe oosrdinates of the 4 GCPs in:

@~ F e, BingMaps_Rome_coordinates.txt
& ArcGisFeatureServer T e TR T
,Q @ ArcGisMapServer W s int ! i’ - % RN
2 ows
m % Tile Server (XYZ)
Vool @ wes
- @ wms
Layers Panel @@

Coordinate 1062,-1186 ¥ scale o v @ Magnifier 100% 'S Rotation 0.0 2 ®Render @D ersciaazs (OTF) @

Vi . . . o .
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Step-by-step instructions

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

AN

O

Enable the Georeferencer GDAL plugin:
Plugins > Manage and Install Plugins
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