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European Platforms - Infrastructures for geospatial information EuroGeoSurveys \
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European Platforms - Infrastructures for geospatial information EuroGeoSurveys \
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& Terrafirma PSI legacy data service (OGC WxS)

" Metadata language S

= e .~ Abstract

: S8 This web service provides access to Terrafirma legacy data as WMS and WFS.

n ~ Terrafirma is a project that originated within the GMES (Global Monitoring for Environment and Security) Service
Element (GSE) programme of the European Space Agency, under the name Geohazard Land Motion (Terrafirma)
Services.
MapServer software is used to provide these OGC WMS and WFS services
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European Platforms - Infrastructures for geospatial information Copernicus '
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Emergency platforms — Copernicus-EMS

On demand mapping

Copernicus EMS On Demand Mapping provides on-demand detailed information for selected emergency situations that arise from

natural or man-made disasters anywhere in the world.

Rapid Mapping

Rapid Mapping provides geospatial information within hours
or days of a service request in order to support emergency
management activities in the immediate aftermath of a
disaster.

OPErNICUS

Europe’s eyes on Earth

Risk and Recovery Mapping

Risk & Recovery Mapping supplies geospatial information in
support of Disaster Management activities including
prevention, preparedness, risk reduction and recovery phases,

Early Warning & Monitoring

Copernicus EMS Early Warning and Monitoring offers critical geospatial information at European and global level through continuous observations and forecasts for floods,

droughts and forest fires,

&

Exposure mapping

The Copernlcus EMS exposure mappling component provides highly accurate and continuously updated information on the presence of human settlements and population with

the Global Human Settlement Layer (GHSL).

817

Population grids

Population grids are effective datasets to assess the amount of resident
population at fine spatial resolution. Population counts per grid cell quantify the
amount of people exposed to hazards.

———
g

Floods Fires

The European Flood Awareness Systems (EFAS)
and Global Flood Awareness Systems (GloFAS)
provide complementary flood forecast information
to relevant stakeholders that support flood risk
management at the national, regional and global
level.

The European Forest Fire Information System
(EFFIS) monitors forest fire activity in near-real
time. FFFIS supports wildfire management at the
national and regional level for EU member states
and across the Middle East and North Africa.

Droughts

T'he Drought Observatory (DO) provides drought-
relevant information and early-warnings for
Europe (EDO) and globally (GDO). The service
publishes short analytical reports (Drought News)
in anticipation of an imminent drought.

B _—

Built-up surface

Bullt-up surface grids are essentlal information to map human settlements and
their characteristics (like land use and density). The amount of bullt-up surface
per grid cell is useful Lo estimate settlement typologies and is used as covariale
for population disaggregation.

Boill upsurface T4

Emergency

Management Service


https://emergency.copernicus.eu/
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Example of Copernicus use, through different services*, in each risk analysis stage for each specific hazard.

>
Pre-event stage During-event stage Post-event stage

Precipitation, vegetation, weather forecast, EFAS, digital Affected areas, elements for crisis Affected areas map with different

elevation model (slope), elements throughout the sensitivity management levels of characterization, maps
area, sea level, waves
Precipitation, vegetation, new constructions (update Precipitation Affected area map

landcover), fires burning (loss vegetation, temperature), land
use, geomorphology, digital elevation model, deformation,
settlements, landscape dynamics monitoring in coastal
zones, soil moisture index, exposed elements

Coastal Exposed elements, settlements, landscape dynamics Wave height, wind, sea level Affected area map
erosion monitoring in coastal zones, Digital Elevation Model, water
and wetness, land cover, riparian zones
1 GEIIGES Area prone to deformation, tectonic plate movement Tectonic plate movement, wave height, Affected area map (access for
sea-level, affected areas, elements for rescue teams)
crisis management, deformation
Landslides Area prone to deformation, precipitation, vegetation cover, Precipitation, deformation, affected areas, Affected area map

weather forecast, new construction, land use, elements for crisis management

geomorphology, digital elevation model, settlements, soil

moisture index, exposed elements

Volcanic Area prone to deformation, satellite images, digital elevation Deformation, wind, temperature, Affected area map
eruptions model, temperature, gas emissions, exposed elements emissions, affected areas, elements for

crisis management

Ll hI[=18 Area prone to deformation, tectonic plate movement, Precipitation, deformation, affected areas, Affected area map
risks satellite images, precipitation, vegetation cover, weather elements for crisis management

forecast, new construction

* Copernicus (Marine Environment Monitoring Service-CMEMS, Land Monitoring Service-CLMS, Atmosphere Monitoring Service-CAMS, Emergency ,
Management Service-EMS, service for Security, Climate Change Service-C3S) Montovya et al., submitted 2023



Copernicus EMS Activations
requested from the AGEQ pilots
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Development of tools

EZ-InSAR: a Matlab-based toolbox for processing satellite radar images to map ground motion




Overview of current InNSAR processing tools '

* Commercial software MTI: Multi-temporal INSAR  Y: YES
C/C++
GAMMA UniXshell/Python N
ENVI SARscape Win/Unix IDL Y Y Y
SARproz Win MATLAB Y Y Y

* Free/Open-source software (most popular)

SNAP Win/Unix Python Y Y

ISCE2 Unix C/C++/Python N Y N Y
GMTSAR Unix C/C++/Shell N Y N Y
MintPy Unix Python N N N Y
StaMPS Unix Matlab N N Y Y

New toolbox: EZ-InSAR




of running INSAR on current open-source software

— — — — —
wwang Eees-Toha: (MARGT0ESCh?-7hh3-4760-bA03-pd 106tdb 5431 Dara_Xiaswen_VWangMadalra DT164_ISCFTack_SraMPSINSAR 0190717

* Command line running (needs a
professional understanding of the
software)

Name New to MATLAB? See resources for Getting Started,

jmeaniamp.ﬂt R L R
HH no_ps_info.mat STAMPS: ####### StaMPS/MTI Version 4.0h6 ###sss

0 patch.in STAMPS: ##HH4EH Beta version, Jun 2018 #dsd

0 g R * Difficult to compare the results retrieved

) pscands.1.da .
] pscands.1.hgt STAMPS: Will process current directory only

- G Commond winda * Non-intuitive way of parameter setting

St v from different methods

ﬂﬁj';h B A4

) STAMPS log PS_LOAD_INITIAL GAMMA: Starting < Q
PS_LOAD_INITIAL_GAMMA: Loading data into matlab... o SW’tChlng between SOftware paCkages
—_— needed to access different processing
e tools from SAR interferometry to
SETPARM: lambda = 0.055466

workspace Si| S pletiorn - e s displacement time series analysis

range_pixel_spacing:=2

MName alue READPARM: near_range_slc:=877868. 5683539497

READPARM: sar_to_earth_center:=7071106. 240524065
READPARM: earth_radius_below_sensor:=5356756. 040772353
READPARM: center_range_slc:=877868.5683539497
READPARM: azimuth_lines:=1364

READPARM: prf:=1717.128973878037

Index exceeds matrix dimensions.

Error in ps load initial gamma (line 108)
greijl:, 3)*rps;

Error in stamps (Lline

ps

d_initial_gamma;

f{ >>|




Developing of new toolbox: EZ-InSAR (Easy-to-use InSAR) ..

Aim: Developing a toolbox with easy-use GUI and open-source for SAR data processing
from RAW level to multi-temporal displacement analysis in one flowchart.

Three-in-one

i
Interferometric synthetic aperture radar

Scientific Computing Environment (ISCE)

* NASA’s Jet Propulsion Laboratory (JPL)
* Processing data from the RAW level

Stanford Method for * Processing for nearly all SAR sensors

Persistent Scatterers
(StaMPS)

* Selecting pixels with rigorous statistical analysis
* PSI/SBAS processing with 3D phase unwrapping
* Combined (PS+SBAS) processing

Miami INsar Time-series

software in PYthon
(MintPy)

* 4 type of SBAS processing algorithms

e Various tools for error correction
(unwrapping error, solid earth tides

correction, & tropospheric error)




EZ-InSAR (Easy-to-use INSAR)

Data

preparation

module

EZ-InSAR Application (on ses-toba)

ICRAG

IRISH CENTRE FOR RESEARCH
IN APPLIED GEOSCIENCES

EZ-InSAR Paths

EZ-InNSAR

Preparation of SAR data

ﬁSCE Processing

‘ Manage data directory ‘

‘ Check the IPF versions

Selection of study area ‘

‘ Select the DEM ‘ ‘ isualize the DEM

firameters of SLCs

Selection of the processing:

N

Vode: |'Sl W o | Satellites (For S1)
— SLC stack
Sentinel-1 & Interferogram stack
2ath: ‘ 125 ‘ .
[ Sentinel-1 B ‘ Select the best reference date
|Des|:end\ng A |
Date 1- ‘ 2015_03_31‘ = | ‘ Pre-run of ISCE processing
Date 2: ‘ 2022_0?.29‘ - | ISCE Steps
, - M [se2 v|
Check the SLCs Show the SLC list ( \
| Run the selected step | [ | Parallelisation
‘ Check the SLC extension ‘ | Run all the steps |
‘ Download the Sentinel-1 SLCs ‘ code the resuits ‘ Visualize the interferograms
4
Processing in progress: Information: \

The SLC list is displayed.

ISCE InSAR

\/ HiLteIrcy
Atlantic Area

European Regional Development Fund  EUROPEAN UNION

INSAR Time Series Analysis

| staMPs Processing | MintPy Processing |

Selection of INSAR Time Series processor:

-> StaMPS processor:
Please, select the "StaMPS Processing" tab.

-> MintPy processor:
Please, select the "MintPy Processing" tab.

INSAR time series

processor module e n P analysis module

Flatfarm tar Atlantic Gaoharard Risk Managemant

Developed by UCD's team

Release: 2.0.1 Beta

19



EZ-InSAR (Easy-to-use INSAR)

Selection of the study area: Belfast

EZ-InSAR Application (on ses-toba)

Help Quit

iICRAG .

IRISH CENTRE FOR RESEARCH EZ-
IN APPLIED GEOSCIENCES

EZ-InSAR Paths

Preparation of SAR data

Manage data directory

Selection of study area

Parameters of SLCs

Mode: |s1w v | satellites (For S

V| Sentinel-1 A
Path: 125
2 | [V|Sentinel-1 B
Pass: Descending v
Date 1: 20
Date 2: 20;
Check the SLCs Show the SLC I
Check the SLC extension
Download the Sentinel-1 SLCs
Processing in progress: Information:
(= ~

e 55,,

Y isens Il AGE®
Atlantic Area \d

Eurcpean Regional Development Fund  EUROPEAN UNION

EZ-INSAR

Flatform for Attantic Gaahazard Rixk Maragamnn

Web Map 1 (on ses-toba) - + X ‘

e Series Analysis

Dcessing MintPy Processing

of INSAR Time Series processor:

S processor:
elect the "StaMPS Processing” tab.

processor:
elect the "MintPy Processing” tab.

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community]

Visualize the interferograms

Developed by UCD's team

Release: 2.0.1 Beta

20



EZ-INSAR (Ea sy-to-use |nSAR) List of available SLCs (green: already downloaded)

EZ-InSAR Application (on ses-toba) - + X
Help Quit
(] e ———y,
ICRAG EZ-InNSAR iernes Bl AGE®
- -
IRISH CENTRE FOR RESEARCH Atlantic Area
IN APPLIED GEOSCIENCES ; Eurcpean Reglonal Development Fund  EUROPEAN UNION r—— ‘"].I__.Ir P T
EZ-InSAR Paths List of available SLCs (on ses-toba) = + *

S1E_W_SLC_ 15D _20161114T063749_20161114T063516_002951_005024_ECSC 2016-11-14T06:57:49,000000 2016-11-14T0{=|

ﬁ S1A_W_SLC_15DW 20161120T063622_20161120T063850_014022_0169A7_C234 2016-11-20T06:38:22,000000 2016-11-20T0
S1A_W SLC__1SDW_20161120T063847_20161120T063914_014022_D169A7_39A7 2016-11-20T06:38:47.000000 2016-11-20T0

= S1E_W_SLC_ 15DW 20161126T063749_20161126T063816_003126_005508_ACCD 2016-11-26T06:37:49,000000 2016-11-26T0

Preparation of SAR data ISC  [s14_w SLC_ 15DV 20161202T063821_20161202T0638458_014197_016F0E_AS1E 2016-12-02T06:35:21.000000 2016-12-02T04_|

S1A W SLC_15DW _20161202T063846_20161202T063914_014167_016F0E_BSEC 2016-12-02T06:35:46,000000 2016-12-02T0

‘ ‘ S1E_W_SLC_ 15DY_20161208T063745_20161208T063615_003301_005A17_9015 2016-12-08T06:37:48,000000 2016-12-08T0

‘ Manage data directory S1Aa M SLC_ 1504 20181214T063821_20161214T063848_014372_0174A8_80B1 2016-12-14T06:38:21.000000 2016-12-14T0 l

. b |s1a_we SLC_1SDW_20161214T063846_20161214T063914_014372_0174A3 E4C2 2016-12-14T06:38:46,.000000 2016-12-14T0
1 (1 |s1B_W¢_SLC__1SDW_20161220T063748_20161220T063815_003476_D0SFO5_1C35 2016-12-20T06:37:48,000000 2016-12-2070¢ s0r:
‘ Selection of study area ‘ ‘ S1A_IW_SLC__1SDW_20161226T063821_20161226T063848_014547_017A0E_DAS2 2016-12-26T06:38:21.000000 2016-12-26T0
S1A_IW_SLC__1SDW_20161226T063845_20161226T063913 014547_017A0E_FD13 2016-12-26T06:38:45.000000 2016-12-26T0
S1B_W_SLC__1SDW_20170101T063746_20170101T063513_003651_006426_2356 2017-01-01T06:37:46.000000 2017-01-01T0
Parameters of SLCs S1A_lWw_SLC__1SDW_20170107T063819_20170107T063847_014722_017F65_9978 2017-01-07T06:38:19.000000 2017-01-07T06
S1A_W_SLC__1SDV_20170107T063845_20170107T063912_014722_017F65_DEES 2017-01-07T06:38:45,000000 2017-01-07T0
Mode: |31 w o | satellites (For S1) S1B_IW_SLC__1SDW_20170113T063746_20170113T063813 003826_006945_B4CF 2017-01-13T06:37:46.000000 2017-01-13T0
- sl [SlA_W_SLC_1SDW_20170119T063818_20170119T063846_014897_0184D8_99E3 2017-01-19T06:38:18,000000 2017-01-16T0
V] Sentinel-1 A nt [S1A_W SLC__1SDW 20170116T063844_20170119T063911_014897_0184D9_9CF4 2017-01-19T06:38:44.000000 2017-01-18T0 ib.

‘ S1B_IW_SLC__1SDW_20170125T063746_20170125T063813_004001_0D06ESS_F326 2017-01-25T06:37:46.000000 2017-01-25T06
—  |sla_w/ SLC_1SDW 20170131T063818_20170131T063846_015072_018A2A_77A6 2017-01-31T06:38:18,000000 2017-01-31T0
V] Sentinel-L B ‘ S1A_IW_SLC__1SDW_20170131T063844_20170131T063911_015072_018A2A_AF39 2017-01-31T06:35:44,000000 2017-01-31T0
S1E_WM_SLC__1SDV_20170206T063745_20170206T063812_004176_0073AE_6BES 2017-02-06T06:37:45.000000 2017-02-06T0
| |sla_w/_SLC_1SDV_20170212T063818_20170212T063846_015247_018FAL_F597 2017-02-12T06:38:18.000000 2017-02-12T0§
S1a_IWw_SLC__1SDW_20170212T063844_20170212T063911_015247_018FA1_4FED 2017-02-12T06:38:44,000000 2017-02-12T0
S1E_IW_SLC__1SDW_20170218T063745_20170218T063812_004351_0078F5_14CD 2017-02-18T06:37:45.000000 2017-02-18T0
| |sla_W/_SLC__1SDV_20170224T063818_20170224T063345_015422_019504_088C 2017-02-24T06:38:18.000000 2017-02-24T0
|s  [S1A_MSLC__ 18DV 20170224T063043_20170224T063911_015422_019504_69E8 2017-02-24T06:36:43,000000 2017-02-24T0¢
S1B_IW_SLC__1SDW_20170302T063745_20170302T063812_004526_007E13_3FD9 2017-03-02T06:37:45.000000 2017-03-02T0
| [S1A_W_SLC_1SDW_20170308T063818_20170308T063846_015597_019A50_4993 2017-03-08T06:38:18.000000 2017-03-08T0
- - |¥ S1a_Iw_SLC__1SDW_20170308T063844_20170308T063911_015597_019A50_0EE3 2017-03-08T06:38:44,000000 2017-03-08T0
‘ Check the SLCS ‘ ‘ Show the SLC list ‘ 1 [s1E_W_SLC_ 1SDW_20170314T063745_20170314T063812_004701_008340_7C02 2017-03-14T06:37:45,000000 2017-03-14T0
|| |siaw siLc 1sDv 20170320T063818_20170320T063848 015772 019F87_AS32 2017-03-20T08:38:18.000000 2017-03-20T0¢
: 4 [s1A_w_SLC_ 1SDW 20170320T063844_20170320T063911_015772_019F87_0ECE 2017-03-20T06:38:44,000000 2017-03-20T0
‘ |’ S1E_W_SLC__1SDV_20170326T063746_20170326T063813_004876_008842_AEA3 2017-03-26T06:37:46,000000 2017-03-26T04

Path: ‘125

Pass: | Descending v |

Date 1: ‘ 201503-31‘ - |

Date 2: ‘ 2022-07-29 ‘ - |

S1A M/ SLC_ 1500 20170401T063819_20170401T063846_015847_01A4B8_96A5 2017-04-01T06:238:19.000000 2017-04-01T0

S1A M SLC_ 1500 20170401T063843_20170401T063911_015847_01A4B8_BS55 2017-04-01T06:238:43.000000 2017-04-01T0
S1B_Iw SLC_ 15Dv 20170407T063746_20170407T063813_005051_008050_D931 2017-04-07T06:37:46.000000 2017-04-07T0

| Downlond the Sentinett SLCs | VNS NS e bbb LA LA

‘ Check the SLC extension

Processing in progress: Information: Developed by UCD's team

The ¢ Release: 2.0.1 Beta
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TR E(EEEGETHR R SAR data (SLC) coverage on Belfast

r B |
EZ-InSAR Application (on ses-toba) SRR
Help Quit
i . Ve =
ILR/ ¢s EZ-InSAR Y taiens I AGE® |
- .
IRISH CENTRE FOR RESEARCH EZ-§ W Atlantic Area
IN APPLIED GEOSCIENCES fiinpen Retiond Divatopiamt I S ETIICEEAN HOR Plnttorm for Allantic Geaharard sk Managemant
EZ-InSAR Paths ;
Coverage of SLCs (on ses-toba) =i kX
File Edit WView |Insert Tools Desktop Window Help N
Dedse |2 |08|rE
Preparation of SAR data
Manage data directory [
56°N e
Selection of study area
Parameters of SLCs
Mode: S1_IW v ‘ Satellites (|
| [v|Sentinel-1 55°N
Path: 125 ‘
[v| Sentinel-1 (]
Pass: Descending v ‘ o
2
p=)
m
Date 1: =
| 54°N
Date 2:
Check the SLCs ‘ ‘ Show the
Check the SLC extension 53°N
Download the Sentinel-1 SLCs
10°W 8°w 6°W 4°W 2°W
Longitude
Processing in progress: Display tl Jeveloped by UCD's team
0% AVE%




EZ-InSAR (Easy-to-use INSAR)

StaMPS: interferogram network

Date 1:

Date 2:

Computed Interferogram network from ISCE (average baselines)

Number of ifgs:

165

L
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EZ-InSAR (Easy-to-use INSAR)

StaMPS processing. parameters

EZ-InSAR Application (on ses-toba)

Help Quit
Parameters for StaMPS processing (on ses-toba) - + X

rStep 1: load data rDrop Parameter

SBAS approach

drop_ifg_index

rStep 2: Estimate Noise Phase

EZ-InSAR P&

Preparation

Parameters of

Mode:
Path:
Pass:
Date 1:

Date 2:

‘ Checl

filter_weighting
clap_win
clap_low pass_wavelen

P-square
32

800

gamma_change_converg
gamma_max_iterations

max_topo_err 20 clap_alpha 1 ] rTropo Correction
ﬁ filter_grid_size [ 50 | clap_beta 03 | subtr_tropo [ n ]

tropo_method

T al

rStep 3: PS selection

select method
density rand

DENSITY
2

percent_rand

rStep 4 PS weeding

rReference Parameters

ref centre lonlat [5g5058 |
ref_lat -Inf Inf
ref_lon [ <inf inf |

ref radius 100

ref wvelocity 0

ipproach

weed standard d 1.5 . .
— = weed time_win 730
weed _max_noise Inf
rStep 5: Phase correction
merge_resample_size 25 merge_standard_ Inf

rComputation Parameter

n_cores [ 25 ]

twork |
terferograms |

ation |

rStep 6: Phase unwrapping
unwrap_method
unwrap_prefilter
unwrapﬂ_patch_p
unwrab_grid_size

unwrap _gold n_
unwra p_.time_wi
unwrap_gold alpha
unwrap_hold good wvalu

[ 32

730

o8 |

scla_drop_index
scla_deramp

rStep 7: Estimate spatially-correlated look angle error

]
¥

sh_scla_drop_ind

Validation

Defaut values

rameters |

Processing in progress:

StaMPS Processing: SBAS Information:

0%

100.0%

It seems that the StaMPS SBAS processing is done.

Developed by UCD's team

Release: 2.0.1 Beta
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EZ-InSAR (Easy-to-use INSAR)

StaMPS processing: results

Figure 1: v-do (on ses-toba)

5

x

5.9

Help Quit (File Edit View Insert Tools Desktop Window Help
iCFuaue S|DE| s E
IRISH CEN
IN AP
EZ-InSAR Paths

Preparation of SAR data

Manage data dirg
54.65
Selection of stud
Parameters of SLCs
54.6
Mode: sLw
Path: ‘ 125
; 54.55
Pass: ‘ Descending
Date 1: ‘
Date 2: ‘ 54.5
Check the SLCs ‘ ‘
( 54.45 i
Check the SLC exi

Download the Sentini

s -6.2 -6.15 -6.1
Processing in progress:

-6 -5.95 -5.9

-5.85 -5.8

-5.75 -5.7

mm/yr

N

fiartic Gaohazard Risk Managnment

s approach
network |
interferograms |
pton )
barameters

un |

Developed by UCD's team

Release: 2.0.1 Beta
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EZ-InSAR (Easy-to-use InSAR) Results on Belfast

54740 S AT S amma: IPTA Multi-ref. Ul a0 ot EINSAR: StaMPS-SBAS EECEE i’ e SAR: MintPy-SBA
| . N ; 5 - ol Lo aeT Y il

54°38' 54°38' 54°38'
54°36' f 54°36" § 54°36' 44
54°34' 54°34' 54°34' 188 s T
EZ InSAR SBAS (ISCE+StaMPS)
~6°00" _5°55' _5°50° _6°00" _5°55' _.,50, s -6°00' _5°55' _5°50'

20
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|
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% 73 ®  Gamma: IPTA PS| . 5 LA
= | . =34 S| ( Gamma: IPTA Multi-ref. a ‘a
[ i o Gamma: IPTA PSI ) a 10 u EZ-InSAR: StaMPS-PSI
(0p) i o Gamma: IPTA Multi-ref. (0p] [ EZ-InSAR: StaMPS-SBAS
@) B EZ-InSAR: StaMPS-PSI @) A EZ-InSAR: MintPy-SBAS
- - u EZ-InSAR: StaMPS-SBAS -l -20 -
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Why use EZ-InSAR?

Complementary to European Ground Motion Service:

- Bespoke processing for your area of interest

- Higher spatial resolution (potentially) > EGMS at
100m resolution

- More up-to-date time series > EGMS updated only

annually — data are 18 months out of date already)

Compared to Commercial or Open-source Software:
- Itis FREE! (Matlab license needed currently to run
it, but development to Python is our ambition)

- Itis easy to use!

& alexisInSAR / EZ-InSAR ' Publ

< Code Q |ssues 4 Il Pull requests ) Discussions \’_':l Actions [|_| Projects @ Secunity * Insights

P Version_2 0_1_. = ¥ 1branch 0 tags Go to file

° alexisinSAR Add files via upload 49F9879 last week

EZINSAR_BIN Add files viz upload

[ LICENSE
[ READMEmd
[ startupm

:= READMEmd

https://github.com/alexisInSAR/EZ-InSAR

@ Springer Link

Home » Earth Science Informatics » Article

SOFTWARE | Open Access | Published: 27 March 2023

EZ-InSAR: An easy-to-use open-source toolbox for
mapping ground surface deformation using satellite
interferometric synthetic aperture radar

Alexis Hrysiewicz & Xiaowen Wang & Eoghan P. Holohan
Earth Science Informatics (2023) | Cite this article

531 Accesses | Metrics




M :
v European Open Data platforms = advance geohazards knowledge based on

charaterisation and time series

v Copernicus EMS = many components & possibilities to improve risk
management.

v' EZ-InSAR, AGEO App & AGEO Citizen Observatory Platform = new tools
developed in AGEO for user tailored geohazard monitoring

v’ Citizens Observatories = can take advantage of many freely available spatial
data infrastructures for geohazard monitoring
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Thank you for your attention
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