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MG Introduction

Training event objectives:

Authorities

generate

« differential interferograms

« mean displacement velocity maps

-81°

. -80°
\J

20 cm (Hz) —
10 cm (Vt)

————
2.8cm

Geohazar

delivering the U-Geohaz tools and methods
» transferring the basic knowledge to the Geological Surveys so they can
develop the U-Geohaz products and to provide them to the Civil Protection

]

Introduction to some tools of the Geohazards Exploitation Platform (GEP) to

|dentify, monitor active
deformation associated to
different Geohazards
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MG Introduction

Terradue, ESA and TRE-Altamira agreed to grant temporal access to GEP to all
the participants in the U-Geohaz training.

N geohazar \\\“\k
i e &\\-esa TeRRaUe

Terradue has created a Community and a Thematic App for the U-Geohaz

training to:
00
(L

« process our areas of interest
« share and discuss our results .

Thematic Apps Communities

Click to find out the existing

thematic applications The Geohazards platform gather activities

from active groups of users
View apps

| View Communities
03/06/2019 U-Geohaz — rb



M Introduction

You will have access to several processing services of GEP until XXXXXX

Processing Services

Objective of the training:

- Learn how to use several

DIAP/.\SON DIA?ASON
processing services of GEP (Diapason, 53"""1"'1 -‘:"-v"zv

e CNES e CNES

FASTVEL)

- Process your areas of interest
after the training

- After the testing period: you can
join “The GEP Early Adopters

Programme” to continue using these tools

RASTER

03/06/2019 U-Geohaz — “Geohazard impact assessme



MG Outline

1. The Geohazards Exploitation Platform (GEP), an overview
2. Exploring the platform

3. DInSAR with GEP tools
3.1. DINSAR examples
3.2. Processing tools for DINSAR
3.3. Diapason
-> Exercise 1
-> Exercise 2

4. A-DInSAR with GEP tools
4.1. A-DInSAR examples
4.2. Processing tools for A-DInSAR
4.3. FASTVEL
-> Exercise 3
-> Exercise 4



;i@ 1. The Geohazards Exploitation Platform
(GEP): an overview

Thematic Exploitation Platforms (TEPs) https://tep.eo.esa.int/

EARTH OBSERVATION (EO) = l po—
EXPLOITATION PLATFORMS (EPs): @ tep
initiative started in 2014 by ESA

-> aims to create an ecosystem of
interconnected Thematic Exploitation
Platforms (TEPs), addressing:

Home Abeut TEF  News [Dvents

« Coastal,

* Forestry,
 Hydrology,

« Geohazards,
 Polar,

* Urban

Food Security

An EO exploitation platform is a collaborative,
virtual work environment providing access
to EO data and the tools, processors, and
Information and Communication Technology
resources required to work with them,
through one coherent interface.

03/06/2019 U-Geohaz — “Geoh:s



https://tep.eo.esa.int/

1. The Geohazards Exploitation Platform
- i

(GEP): an overview

https://tep.eo.esa.int/

Coastal,
Forestry,
Hydrology,
Geohazards,
Polar,

Urban themes
Food Security

03/06/2019

Thematic Exploitation Platform
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.
B .



https://tep.eo.esa.int/

,ﬂT@ 1. The Geohazards Exploitation Platform
(GEP): an overview

The Geohazards Exploitation Platform aims to support the exploitation of satellite

EO for geohazards (providing tools, data ..)
The development of the platform is funded by the European Space Agency (ESA)
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1. The Geohazards Exploitation Platform
Al (5 (GEP): an overview

To have access to the platform capabilities, users organisations can join
The GEP (Geohazard Thematic Exploitation Platform) Early Adopters
programme

Started in 2015 with 29 users, the GEP Early Adopters programme now
includes 61 users and 54 different organisations from 19 countries.

Geographi Distribution of GEP Early Adopter organisations (‘/ ¢
‘ ._ -

Number of User
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https://discuss.terradue.com/t/more-early-adopters-selected-on-the-gep/226
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1. The Geohazards Exploitation Platform
AT P

(GEP): an overview

GEP primary focus -> mapping hazard prone land surfaces and monitoring terrain

deformation
Users have access to: C EO data ~ EO-based products  Publications Community
 large collections of ENVISAT mwn 4 0500 L
ASAR and ERS SAR data Airbus DS - Ref3D DEM
« Sentinel-1 and Sentinel-2 COSMO-SkyMed VA4
data ENVISAT
» other EO missions’ data than ERS
from ESA such as from other INSAR search
space agencies and mission Landsat 8
owners and operators SRTM
Sentinel-1
Sentinel-2
Sentinel-3
TerraSAR-X DLR
Azerbaijan : rOTDeKISTaNKyrgyzstan North Korea
03/06/2019 U-Geohaz - * Turkme-mstmajikism ~, South Korea



MG 2. Exploring the platform
-> go to the GEP website (https://geohazards-tep.eu/#!)

-> sign in using your user account \
. geohazards

e Workspace . Early Adopters Programyme  Badkground  Observations & Messuraments . Services Catalogue BO sector Colaborson

Mor
—

GEP v2 releasad with new sérvices and
features!

The GCootared DBxgtofiation Mathorm has Soos upgradod with &
major spleane (v1) Bringing new Sechnology, servions and
ates F 5 now 0pen 10 vy Yr gre-agevatons el ot
Suirter of 2009 ™ CGEF Larly Adopter programese b abie
o0 boand adADONa ey

o o Sy

% =

Thematic Apps Communities Forum Analytics

Sometc appicatorn Pore acthve groupn of useny oty forar f e platiorm

View apen View Corewniies View Forum View pcivitiey


https://geohazards-tep.eu/

M 2. Exploring the platform

geohazards

tep

Mt bgatuare 5 8 cg‘g(@

Home Werkspace . Early Adopters Progaamme Background QBsanvations & Measurements .

Thematic Apps

Ok 10 find out The exising
ThemOC 00t

View a0s

Communities

e Goohaards platiorm gather SIS
from actwe groups of users

View Camvronites

®)

Forum

G0 0 e Goohadards
COvementy forum

View Forum

Services Catalogue EO sector Collaboration

Analytics

Find oo what & your wse
of the platform

View aCtwites



2. Exploring the platform

U-Geohaz Training

by Terradue &=

. ™y (‘a 7~ A This apps provides access to services in the context of the U-Geohaz Training that will be heid the 3 and 4 of June in
| =(\_I’]BO' l} I A 2 : Athens. The training event is aimed at delivering the U-Geohaz tools and methods and transferring the basic knowledgeto TERR2_OUE

the Geological Susvays (GSs) in order to make them able to ...

1

oy a4 » "Y1
“way D ) 1

Q@ Open App

03/06/2019 U-Geohaz — “Geohazard impact assessment for urban areas” 15
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2. Exploring the platform
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M 2. Exploring the platform

Data collection (EO Data button)

geohazards . .
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M 2. Exploring the platform

Processing services

geohazards . .
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M 2. Exploring the platform

Processing services

aroh rd —rat N erery
! gesfiazares (PP — s 8 * e 1O taned friohats - Cavenanty - Privete -

DUPASON DUPASON
Semtnel-} Seremap
o ¢ >
m— ones _— anes
(AP e e Bl ]

SNAP
InSAR

COIN

AP G W B (Cwm Carerwvs e,

COMBI RASTER




M 2. Exploring the platform

Processing services: Diapason and FASTVEL
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M 2. Exploring the platform

To explore other processing services - > Documentation (book symbol)

geohazards Mearas Vereng
Maurta Ry o™ s o .3 - »

DUAPASOM DUAPASON
Semtnel-} Seremap
o ¢ >
m— ones _— anes
(AP e e Bl ]

SNAP

InSAR COIN

AP G W B (Cwm Carerwvs e,

COMBI RASTER
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MG 2. Exploring the platform

To explore other processing services - > Documentation (book symbol)

03/06/2019

¢ Processing tutorials

ADORE DORIS

ALADIM-S2 and ALADIM-VHR: Preparation of input datasets
ALADIM-S2: Automatic LAndslide Detection and Inventory Mapping from multispectral S2 data
COIN - Coherence and Intensity change for Sentinel-1

COMBI - Band Combination

DIAPASON InSAR - StripMap(SM)

DIAPASON InSAR Sentinel-1 TOPSAR(IW,EW)

DSM-OPT: Digital surface models from optical stereo satellite images
FASTVEL for displacement velocity map generation

GMTSSAR InSAR - Stripmap

GMTSSAR InSAR - Sentinel-1 TOPSAR

G-POD GAMMA DInSAR Service

G-POD GAMMA-LO Service

G-POD PF-ERS Service

G-POD SBAS Stripmap Service

MPIC-OPT: Multiple pairwise optical image correlation

Optical Flood Tool Service

P-SBAS Sentinel-1 processing on-demand by CNR-IREA

PSI Post-Processing Service

RASTER - Full Resolution Rasterization

SAR Flood Tool Service

SNAC - SNAP S-1 GRD Amplitude Change

SNAP-InSAR ~ SNAP Sentinel-1 IW SLC Interferogram and Displacements
SRTM Digital Elevation Model

StaMPS Permanent Scatterer

STEMP - Surface Temperature Map

TIO - Optical time serie analysis



M 2. Exploring the platform

Processing services: Jobs

2 | Show thematic jobs ¥

=

DIAPASON_KaikouraEq_asc_t52_south_test1
&

o

FASTVEL Austria_desc_t95_S1A_test1
&y

FASTVEL_CZ_asc_t146_S1A_test1
&y

03/06/2019 U-Geohaz — “Geohazard impac




M 2. Exploring the platform

Processing services: Jobs

We can visualize the results labelled
”’success” (if they are our jobs or if
they are public)

-

DIAPASON_KaikouraEq_asc_t52_south_test1
&

&

FASTVEL _Austria_desc_t95_S1A_test1
&

FASTVEL_CZ_asc_t146_S1A _test1
&

03/06/2019 U-Geohaz — “Geohazard impact ass

~
L

Show thematic jobs ¥




Differential interferometric SAR (DINSAR): measures phase differences between

radar observations

DINSAR

03/06/2019

SAR
image 1

SAR
image 2

sfan areas”

Interferogram

Peltzer 1994

Differential
interferometry
(DINSAR)

25



MG 3. DINSAR with GEP tools

3.1. DINSAR Examples

Ecuador earthquake g _81’

20 cm (Hz) —
10 cm (V1)

e&e——=
2.8cm

03/06/2019 U-Geohaz — “Geohazard impact assessment for urban areas” 26



MG 3. DINSAR with GEP tools

Phase in the differential interferogram -> several contributions:
« Deformation

« Topography

* Orbits
« Atmosphere (stratified, turbulent)
* Noise

AQ = Oge g (fbtopo + Qatm + Porb + Pruido

To detect ground deformation: these

contributions need to be reduced/removed

Under ideal conditions (if noise and other contributions are negligible) :
Bhase values are equivalent to the ground displacement occurred
etween the two acquisition dates




MG 3. DINSAR with GEP tools

3.1. DINSAR Examples

Ecuador earthquake &2

03/06/2019 U




#M G 3. DInSAR with GEP tools

3.1. DInSAR Examples

Lorca earthquake

03/06/2019 U-Geohaz — “Geohazard impact assessment for urban areas” 29



MG 3.DINSAR with GEP tools

3.1. DINSAR Examples

Erta Ale volcano (Ethiopia)

16/12/2016 - 28/01/ 2017

13.7°N

13.6°N

40.6°E 40.7°E 40.8°E

Co-eruptive interferogram

Ground deformation between 16
December 2016 and 28 January
2017.

The interferogram is wrapped and
each fringe (color cycle) represents
a movement of the ground of 2.8
cm in the satellite line of sight. This
interferogram illustrates the early
stages of the Erta Ale eruption (Xu
et al. 2017).

03/06/2019 U-Geohaz — “Geohazard impact assessment for urban areas” 30



MG 3.DINSAR with GEP tools

3.1. DINSAR Examples

Land Subsidence in the Alto-Guadalentin Aquifer

Wrapped interferogram

January 2016- May 2016

03/06/2019 U-Geohaz — “Geohazard impact assessment for urban areas”

31



MG 3.DINSAR with GEP tools

3.2. Processing tools for DINSAR

-> GMT5SAR InSAR -

Sentinel-t TOPSAR -> SNAP -> Diapason
DIAPASON
GMT5SAR Sgntmel-l
Sentinel-1 \\) (\
TRE CNes

-> InSAR tool suite developed by the
French Space Agency (CNES) and
maintained by TRE Altamira.

03/06/2019 U-Geohaz — “Geohazard impact assessment for urban areas” 34



MG 3. DINSAR with GEP tools

Processing Services

3.3. DIAPASON

Diapason processing service

03/06/2019

U-Geohaz — “Geohazard impaf

Services Jobs

rAS

FASTVEL

DIAPASON
Sentinel-1
S
o ¢
e CNnes
DIAPASON InSAR

Sentinel-1
TOPSAR(IW.EW)

SNAP Sentinel-1 IWSLC L.,

COMBI

GMTSSAR
Sentinel-1

DIAPASON
Stripmap

o ¢

e CNes

COIN

COIN ~ Coherence and Int....

RASTER




MG 3. DINSAR with GEP tools

3.3. DIAPASON

Diapason processing service

INSAR tool developed by the
French Space Agency (CNES)
and maintained by ALTAMIRA

INFORMATION.

This service performs an INSAR
workflow on Sentinel-1 TOPSAR

(IW,EW) data

Results: interferograms,
amplitude and coherence maps.
To run this service , specify
master and slave Sentinel-1 SLC

images.

03/06/2019

U-Geohaz — “Geohazard impact as

Processing Services

== DIAPASON InSAR Sentinel-1
=4 TOPSAR(IW,EW)

i: bBalac30-d19b-4baa-b7c3-0a720ccd34

OpiCyer-Creodias-ugechazirann,mg

DIAPASON is an InSAR tool suite developed by the French
Space Agency (CNES) and maintained by ALTAMIRA
INFORMATION. This service performs an INSAR workflow on
Sentinel-1 TOPSAR (IW,EW) data, producing interferograms,
amplitude and coherence maps.To run this service , specify
master and slave Sentinel-1 SLC images.

Job title *

7 ~ DIAPASON InSAR Sentinel-1 TOPSAR(IW,EW)

Sentinel-1 IW master *
7




MG 3.DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

The Alto-Guadalentin aquifer (SE Spain)

i : 10 cmly : : LOS velocity (cmfy) :
~———— GPS vertical velocity
N A5 -10 -5 0 5
% of | * InSAR data (1992-2018)
* GPS, levelling,
w7k groundwater ts
(D) A B 376 3
> -5 oars ) e . 1 1 8 © o
L SN :
§ 15k * C8K (2011-2012) n
N e * High def. rate (> 10 cm/yr)

* Aquifer overexploitation

* Very thick layer (> 100m) of soft soil deposits
Boni et al. Engineering Geology (2015)

ES?&;?@%Z@??&B%%TEZOEO??;]Sing (2016b—Geohaz — “Geohazard impact assessment for urban areas” 37



MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

03/06/2019

aoi
psfiltx

unwrap

Value

https://catalog.terradue.com//sentinel1/series/insar
/search?format=json&
uid=S1A_IW_SLC__1SDV_20160117T061005_20160117T
061033_009530_00DD7C_1E32

w

https://catalog.terradue.com//sentinel1/series/insar
/search?format=json&
uid=S1A_IW_SLC__1SDV_20160516T061010_20160516T
061038_011280_01115E_4ASF

-1.802,37.539,-1.542,37.709

0.6

© Resubmit Job

U-Geohaz — “Geohazard impact assessment for urban areas”
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MG 3. DINSAR with GEP tools

Select the data collection to be
3.3. DIAPASON, Exercise 1 addressed (EO Data button)
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- - l - ~ - N - - o |
-8 - e T b >
O X » ~ 2 W I Om -~
- - 3 ~ s Ny . -
- ~ ! — ' T
- s - . ' Me 2 - o
= ¥ -~ .1 Ve -1 ont



MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1 Select the area of interest

Spatial filter (draw a

rectangle)

<= —— -0 1
| -8 - Ve 2% D TN o I

< - I 0 W -

W IF My P 0008 N o - ~ AN, ~ - .

- ¥ ~ RN . & L
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MG 3. DINSAR with GEP tools

. Select the area of interest (zoom
3.3. DIAPASON, Exercise 1 in on southeast Spain)

Lon 1 080 L 3T 40
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MG 3. DINSAR with GEP tools

. Select the Time Interval -> time slider
3.3. DIAPASON, Exercise 1 (January 2016— June 2016)
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MG 3.DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

.
..»“
m

- geshazards

Lom 4060 Lee 8 5

G‘b\‘hbnm
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i

SR DR LIARE ey e e

= W DF LYY W e

L AR N = B R

DL My e e e

e I )

I e
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o e
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Zoom out -> all the S1

images covering the AOI

Pl -
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MG 3. DINSAR with GEP tools

Zoom out -> all the S1

3.3. DIAPASON, Exercise 1 images covering the AOI

-~ -5 - e V
B - DR el ... - [T

Badaty - ‘i S "
> - | ~

! ‘ To form an mterferogram we need -fo
E select images with the same “Orbit
Q
a

Direction” and the same track
M’/ r; ,::'\I 3 '

S ODEREE . ar
\-'.c.- ' >

(;;.-: BT TR
wa -

Lom 4060 Lee 8 5

G)'\v—hb-“n- Lom wmin - . S B it
- Ml DF LT WM TR DT O 2N I CLTEYN- IR 7 e ey '

L VTARSW DFPLUIN QI X0ERATAY A AN R TR Q8 W s

VARSI L ARE Ve X0 8 e o

S8 A S0 e 00 1 My s 0 i e
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MG 3.DINSAR with GEP tools

Search form

3.3. DIAPASON, Exercise 1

Lom 4240 Lo 5

G‘)'\-hl--—m Vs wmiw .. .
B A RS DF LYW W W00 20000 Q0 OF 30 IEMSOCLTEMW-I0-2XT V0T 27 20wl '
VAR DFUIWN S 03T A AN R IR S W s

SR ARSI DF LA 0 Vay 2000 08 0w Gt o
S8 A S0 e L0 1 My s 0 S e
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&

ANCw 153’/6‘6.'/%]‘:90 RN o

ABRCH DFLITW SIS0 MTI W MMM 207600 MTIR I e ey

U-Geohaz — “Geohazard impact assessment for urban areas”
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MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

Q, Search Panel
Search panel

« Search Terms: IWAND SLC
« product Type: SLC
« Dates (already selected)

« Show other parameters productType
SLC

searchTerms

IW and SLC

start
2016-01-03

end

2016-06-06

Show Other Parameters

03/06/2019 U-Geohaz — “Geohazard impact assessment for urban areas”
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MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

Show other parameters: Q Search Panel x
« orbit direction: Descending |
Hide Other Parameters
* Track: 8
« Search orbitDirection
DESCENDING v
track
[8
instrument

03/06/2019 U-Geohaz — “Geohazard impact assessment for urban areas”
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,ﬂ[@ 3. DINSAR with GEP tools  we obtain al the

images meeting
those criteria in the
result panel.

3.3. DIAPASON, Exercise 1
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Processing Services
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MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1 Select the 2 dates: 20160117-20160516

n qcohal,(d’ U — arts Rapar ™ wve = & - Lysam] T m 1O laned gwinhailn - Comwwrawdy - Wivels -
i - o
. . . )
o :

. ~

Add selécted
features to the
= basket

Choose the image
pair to be

processed from the
“Current search
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3.3. DIAPASON, Exercise1  Processing Services
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MG 3. DINSAR with GEP tools

Processing Services

3.3. DIAPASON, Exercise 1 Services  Jobs
(Q Fitersenvicss |2

DIAPASON DIAPASON

Sentinel-1 Stripmap

o CNeS e CNeS

Processing Services: Diapason
InNSAR Sentinel-1, TOPSAR (IW,EW)

DIAPASON InSAR
Sentinel-1
TOPSAR(IW.EW)

FASTVEL

SNAP Sentinel-1 WSLCL...

SNAC COMBI RASTER

SNAC - SNAP S1 GRD A,

STEMP GMTS5SAR
S-Z Sentinel-1

03/06/2019 U-Geohaz — “Geohazard impact ass¢
STEMP-S2 Full




MG 3. DINSAR with GEP tools

Processing Services

3.3. DIAPASON, Exercise 1 « E=) DIAPASON InSAR Sentinel-1
EXY TOPSAR(IW,EW)

Job Title

version: 1.1.4

DIAPASON is an InSAR tool suite developed by the French
Space Agency (CNES) and maintained by ALTAMIRA
INFORMATION. This service performs an INSAR workflow on
Sentinel-1 TOPSAR (W,EW) data, producing interferograms,
amplitude and coherence maps. 1o run this service , specify
master and slave Sentinel-1 SLC images.

7 ~ DIAPASON-Guada-Marta

Sentinel-1 IW master *
Dlapason_Guada_ PartICIpant name 7 ~ https://catalog.terradue.com//sentinel1/series/insar/se

Polarization *

Sentinel-1 IW Slave *
03/06/2019 U-Geohaz — “Geohazard impact a il #sm ditpRof/cataing desasiue.com//sentinel1/series/insar/se




MG 3. DINSAR with GEP tools

Processing Services

3.3. DIAPASON, Exercise 1 ZZ DIAPASON InSAR Sentinel-1
=3 TOPSAR(IW,EW)
« Drag and Drop the e ot e
image to be used version: 1.1.4
as master into the DIAPASON is an InSAR tool suite developed by the French
“Sentinel-1 IW Space Agency (CNES) and maintained by ALTAMIRA
t ” f | d INFORMATION. This service performs an INSAR workflow on

master Te _ Sentinel-1 TOPSAR (IW,EW) data, producing interferograms,
(Master -> first amplitude and coherence maps.To run this service , specify
date: 2016011 7) master and slave Sentinel-1 SLC images.

. Then SeleCt the 7 * DIAPASON-Guada-Marta

slave image into the Sentinel-1 IW master *
“Sentinel-1 IW 7 ~ https://catalog.terradue.com//sentinel1/series/insar/se
slave” field (slave:

second date: " .
20160516 .

Sentinel-1 IW Slave *

Polarization *

03/06/2019 U-Geohaz — “Geohazard impac 7 ~ https://catalog.terradue.com//sentinel1/series/insar/se




MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

Area of interest:

You can set this option
to process an area
smaller than the
coverage of the two
images (click on the
button on the right of
the “Area of interest”).
This will set the current
area selected on the
map as area of interest
for the processing.

If not selected, the area
processed is the
intersection between

the two input images.
03/06/2019

Area Of Interest

/7~ -1.802,37.539,-1.542,37.709

Goldstein phase filter exponential factor *

Phase Unwrapping *

true j

* indicates required information

Select the result

OpenSearch Description to the Results
(application/opensearchdescription+xml)

v Job OWS info (application/atom+xml)




MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

Goldstein filter factor
The value for the Goldstein
filter exponential:

a floating point value
between 0 and 1. Higher
values will result in more
filtering of the output
interferogram phase.

03/06/2019 U-Geohaz — “Geohaza

Area Of Interest

/'~ -1.802,37.539,-1.542,37.709

Goldstein phase filter exponential factor *

Phase Unwrapping *

true j

* indicates required information

Select the result

OpenSearch Description to the Results
(application/opensearchdescription+xml)

v Job OWS info (application/atom+xml)




MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

Phase
Unwrapping

To enable the
phase unwrapping
of the interferogram

select “true” on the
drop down list.

03/06/2019

Area Of Interest

/'~ -1.802,37.539,-1.542,37.709

Goldstein phase filter exponential factor *

Phase Unwrapping *

true j

* indicates required information

Select the result

OpenSearch Description to the Results
(application/opensearchdescription+xml)

v Job OWS info (application/atom+xml)




MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

Run job
Click on “Run Job”
button from the

processor
configuration
panel and wait for
the job to
complete.

03/06/2019

Area Of Interest

/'~ -1.802,37.539,-1.542,37.709

Goldstein phase filter exponential factor *

Phase Unwrapping *

true j

* indicates required information

Select the result

OpenSearch Description to the Results
(application/opensearchdescription+xml)

v Job OWS info (application/atom+xml)




MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1
Job info

DIAPASON-Guada-Marta-ex1 &
a2c677ec-e95a-4247-a413-
edB86cd490765
Processing service DIAPASON InSAR Sentinel-1 TOPSAR(l
W.EW)
Service version 1.1.4
Started at Jun 1st 2019 09:11
Created by Marta Béjar Pizarro
Status/Result Location (£
Status 7 checking...
Visibility private

Sharo

Value

https://catalog.terradue.com//sentinel1/series/insar

/search?format=json&

uld=S1A_IW_SLC__1SDV_20160117T061005_20160117T
03/06/2019 U-Geohaz — “Geohazard impact asse: 061033_009530_00DD7C_1E32
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MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1 e BB

)
™ §

Check the results: ——
After successful B
completion of the job impm.euada.m.m

DIAPASON-Guada-descT8-int166-Ga0.o
-

DIAPASON_KaikouraEq_asc_t52_south_test1
&%

DIAPASON_EcuadorEq_desc_t40_south_test1
&%

FASTVEL Austria_desc_t85 S1A_test1
&y

FASTVEL_CZ_asc_t146_S1A_test1
o

FASTVEL _Arcos_asc_t147_S1A_test1
-l

FASTVEL Klepa_desc_t7_S1A_test1
&

FASTVEL Klepa_asc_t175_S1A_testi
03/06/2019 U-Geohaz — “Geohazard impact as g™

Show thematic jobs ¥




MG 3. DINSAR with GEP tools

View results on the map

3.3. DIAPASON, Exercise 1 Click on the Show results on map
button after the job is completed.

v Gamras ¥
. geshazards — Mefeiatuswre B & % | Uploss Dets Products O
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0 WML A A feTre | PMAN | W rrerererere | Seer e SR A S0 A I L0 A 0 0 T o 00 T e . T
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MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

ge°haza‘ds > 5 .\umh.m Marta.BejarPizarro 3 A & Upieed Daln
tep

3 After successful completion of the
| job, the following elements will
appear on the Results panel:

i + The interferometric
amplitude.

* The interferometric

coherence.
Lon: «1.725 Lat 37419 . N > R o AP
Curront search result Feanures Basket  Data Packages ) The interferometric phase_
B3 Dtscovery teed for locat data Twrestss W [ Totsl sescts 2 | @ selat | & imesel | [ 1 © Remor
B S scnp wsisssmmssssesea| - The unwrapped phase (in
-t e e S e mmmmmemEEEEL case the phase unwrapping
| | O CWMEON GAR Suiinet 1 TOPSARRVEW) - iterierometds Pigen = © . .
e ——— @ processing was activated).
QO DAPASON hEAR Sentired- 1 TOPSARIW.EW) - Unwragped Prase -

201604 ATTOR 020 2016 06 16T0A 1023 ”
areas 61

R oszp



MG 3.DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

- - gEOhazards | U-Geohaz Training . - . s Ote
The interferometric - : 5 Mo B 8 e
amplitude | PP o Hle o5 Il ;

Can be interpreted in
terms of the scattering
properties of the
Earth's surface. It is
related to the energy
of the backscattered
signal

- High energy: urban = ewwiil

areas, rocks P =y T T
C LOW energy IOW o mm‘“q.lmor:‘um'm_’ws:wmm- X.h:;::g:gg;;wwomomamwoszanmmmom-m

reflectivity  elements e -_—

(ru ral a reaS , SOft 2014-03-1 77061020 2016-05- 163083033 o 08:10:38 18601602

materials: wood ..) g

< DAPASON nSAR Sentaw-| TOPSARIW EA) - Unseagoed Phase -
2014-03-1 7706 10 20 2016-06- 16306 3023

03/06/2019 U-Gt @ woase
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3.3. DIAPASON, Exercise 1

The
interferometric
amplitude

The interferometric
amplitude in geotiff
format -> the
modulus of the
complex product of
the master SLC
image and the
coregistered slave
SLC image.

03/06/2019

- geohazards v
4‘ V

s~ g O W > R

Lea: -1.500 Lat 37.612 SR

Cumrent search result

B Discovery feed for local data

Geohaz Traning

Marta BejarPizarro

= F

=Tl ..o

7 DIAPASON InSAR Sentinel-1 TOPSAR(IW,EW) - Interferom

Interferometric Ampitude

Description Interferometric Amplitude

Orbit Direction DESCENDING

Master SLC ProductS1A_IW _SLC_ 1SDV_20160117T061005 20160113

Processing Date  May 31 2019

Q@  DUAASON nSAR Sentined-1 TOPSAIIWEW) - Interleromaetric Ampitude -

2014-01-17704:90:20 2016-05-16T06. 1023

o DAPASON WSAR Saviewd- | TOPSARIWEW) - bertesirratris Cobwmerdn -

2016-03-17T06: 3020 201646- 16706 1023

o DAMPASON nSAR Sentrw-1 TOPRARIWAW) - ntertercmetnc Shase - @

2014-03-37106 3000 201606-16136 10 23

© DAMPASON MEAR Sevidemi- | TOPSARIWEW) - L aggens Prase -

2016-05-17T06: 3020 201646-16T06. 1023

R o

.~

0 |G selall| ¥ resel . O Nemove ol | ¥, Save




MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

The interferometric
coherence

Coherence:
stability of the
electromagnetic
signal over time

* Densely vegetated
areas: low
coherence

« Urban areas: high
coherence

03/06/2019

U-Geohaz Train
azards . - MartaBejarPizarro 3% A = Upicad Data

TN N

Curmont search result Features Basket Data Packages

Gmwmwm Yotal remsts S 2] . Total reauity 2 G selall | & ivesel .Ollmu ¥, Save
L DAPASON InSAR Senteei- 1| TOPSARTNAW) - interteccmetnc Ampituce - Ll S1ASLC W_DP LT W, VI 8 2016-01-177T00: 30:08. 291 19200/2006-01-17T
2016-01-17706. 1000 2036-06- 3610610 23 081033 22442502

O DWPASON NSAR Serirel-1 TOPSARTW.EW) - inerterometric Coherence - 5l S1ASLC W_DP L1 WV, VH & 2016-05-16T08: 3010 24779502/2046-05- 36T
2016-01-17706:10:20 2096-05-96T0K 102 o ® 0 Q & 06:10:28. 18661602

o DMAPASON nSAR Senteed-1 TOPSARTWAW) - interdecrmetnic Phase -
01601173106 1020 SO0 10 2 @

U_q L ORAPASON MEAR Serdeat- 1 TORBARIN EW - Lrvwsaggend ase -
2016-0L-17T06 1020 2096-06-26T0K 1023

‘2»@-:»



MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

The i s
interferometric (7 DIAPASON InSAR Sentinel-1 TOPSAR(IW,EW) - Interferom
coherence
Interferometric Coherence a
Description Interferometric Coherence

Orbit Direction DESCENDING
Master SLC ProductS1A_IW_SLC__1SDV_20160117T061005_20160117
Processing Date = May 31 2019

~

2 oo | @ roogsomn-

The interferometric coherence -> floating point geotiff image with values within [0.0
255.0]. Pixel values of 255.0 are equivalent to a coherence value of 1

03/06/2019 U-Geohaz — “Geohazard impact assessment for urban areas” 65



MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

The interferometric
phase (wrapped
interferogram)

“Geohaz T
geohazards . v raiing MartaBejarPizare & & @ | Upload Data
tep

1 fringe ~ 3 cm
(120d) -> ~ 9 cmlyr

AR
BUer
tumbe

Len: 1,777 Lae: 37.524 JOREd

Currort search result Features Basket Data Packages
B3 Discovery teed for local dota Twresas s W @ Totsl rests 2 |G selat | imasel | [ 1O Remove ot | 15 Save
U CARASION SR Serdnel-1 TOFEASGWN EW) - iderteromeing Ampbiude - B S1ASLC W_DP L1 WV, VH 8 2006.01.1 7708 90:08 281 102022016011 7T
2016-04- 1 7T08: 4320 J046-06- 16T0R 2033 061030 22642602
U DAMPASON InSAR Sentinel-1 TOPSARIN EW) - interferometic Cohessnce - B S1ASLC W_0DP LY VW, VM B 2006-05- 16706 30 10. 24779502/2016-05- 16T
2016-03-17306. 1920 I0146-06- 141063033 061038, 18001 602
QO DWPASON NSAR Sertinel 1 TOPSARIWEW) - Interfercmenic Phase -
2016-01-17T06:19:20 206-05-16T0K20:23 ®
| DMPASON InSAR Sentinel-1 SOPSARN L) - Unwracped Prase -
03/06/2019 | 20146-05-1 77081020 J026-06- 14708 2033

2 w1



MG 3. DINSAR with GEP tools

3.3. DIAPASON, Exercise 1

Phase in the differential interferogram -> several contributions:
« Deformation

« Topography

« Orbits

« Atmosphere (stratified, turbulent)

* Noise

AQ = Oge f + Otopo + Patm + Porb + Pruido

To detect ground deformation: these

contributions need to be reduced/removed

Under ideal conditions (if noise and other contributions are negligible) :
Bhase values are equivalent to the ground displacement occurred
etween the two acquisition dates




M 3. DInSAR with GEP tools
3.3. DIAPASON, Exercise 1

The |
geohazards _ U-Geohaz Training | -
interferometric | - tep . Marts BejarPlzarro &% M @  Upload D

phase (wrapped
interferogram)

7 DIAPASON InSAR Sentinel-1 TOPSAR(IW,EW) - Interferom
Interferometric Phase

Description Interferometric Phase

Orbit Direction DESCENDING

Master SLC ProductS1A_IW_SLC__ 1SDV_20160117T061008_20160113
Processing Date  May 31 2019

Lon: -1.855 Lat: 37573

03/06/2019 U-Geohaz — “Geohazard impact assessment for urban areas” 68
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3.3. DIAPASON, Exercise 1

Unwrapped phase

Interferogram with
fringes (wrapped):
we add all the

fringes to obtain
the total

deformation

03/06/2019

Lon: -1.709 Lat: 37,517 )

Current saarch result

L CMAPASON 51 SAR Sertened: 1 TOPSARIN EW) - wlawawinatie; Avgutiaie -

2016-01-17T06. 1520 2014-06- 16706 1023

L OMAPASON nSAK Sentned-1 TOUSAURTN LW - interferometrc Coterence -

TGI8 1020 J0-06- 1410630 23

L CMAPASON SAR Sentened: 1 TOPSARIN EW) - wtartarometss Prass -
2016-01-17T06. 1620 20146-06- 16706 V023

O DIAPASON nSAR Sertinel-1 TOPSARIWEW) - Unweapped Phase -
201601 17T081020 200605 16TO& 10:23

@ wgsap

Qmwwwm Totalrests 5 W

Foatros Basket Data Packages

Torsl rosuts 2 | 53 salall | ¥ lowael ].[Olbnnn-l!".ﬁm

£ S1ASLC W_DP L1 VW VH 8 2016-01-17T06 10:05.281 15202/2016-01-17T
06102 22642507

B2 STASLC W_OP LT W WM 8 2016-05-16T06 10:10.24779802/2016-08- 16T
061038, 18601602




M (G 3. DInSAR with GEP tools
3.3. DIAPASON, Exercise 2

Select an area of interest and submit a job with Diapason

Suggestions

- Select a deformation event occurred in the period 2015-2019
(Sentinel-1 catalogue)

- AOI within the two scenes



3. DINSAR with GEP tools

3.3. DIAPASON

Explore Diapason results

-> DIAPASON-Guada-descT8-int166-Gdo.6
(subsidence)

-> DIAPASON TOPSAR - EcuadorEq_desc_t40 south
(Ecuador earthquake)

-> DIAPASON_KaikouraEq_asc_t52 south_test1
(New Zealand earthquake)



