o ————
IAASARS
Building Capacity for a Centre of Excellence for
EO-based monitoring of Natural Disasters

Spaceborne and airborne geohazard
monitoring
loannis Papoutsis

IAASARS
National Observatory of Athens

One Step BEYOND Workshop,
15/10/2015 Il FP7-Regpot-2012-23-1

. SR OGRAMME
ESA, Frascati




Research Domains BE ON ﬁ

Centre of Excellence for

EO-based monitoring of Natural Disasters

Fires & Floods

Atmospheric disasters

Urban environment




Capacities

5OND
Data &

methods | Sentinel Mirror Site || NSN “ ENIGMA “ NOANET || In-situ |

tier
l

Earth Observation - SAR Interferometry

Services H

: . azard Large scale

tier Geodesy Modeling 2 :
assessment | processing

Applications
tier Volcanoes Tectonics Landslides Subsidence




Geohazard applications
Earthquake deformation mapping BE ‘“IEON D
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Geohazard applications
Earthquake deformation mapping

* 3D crustal deformation from TerraSAR-X & COSMO-SkyMed data
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Geohazard applications

Post-seismic earthquake monitoring “'%’0 N D
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Geohazard applications
Earthquake deformation mapping
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Geohazard applications
Earthquake deformation mapping
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Geohazard applications
UAV damage assessment
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Geohazard applications
UAV damage assessment
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Geohazard applications BE \“OND
Monitoring volcanic activity L. ‘@ \JIVL

25°20'0"E 25°24'0"E 25°28'0"E
151 mml/yr
Data
_ look vector
o o
<o) [(o]
. ™ [+2]
Services Jan. 2011 -
Mar. 2012
T inflation
[iviodeing = - .
° s episode
3 3
© ©
8 8
Applications .
Papoutsis
etal., GRL
I 1
o o
Landslides N -l
8 8
-12 mml/yr

25°20'0"E 25°24'0"E 25°28'0"E



Geohazard applications
Monitoring volcanic activity
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Geohazard applications
Dispersion of volcanic ash
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» Early warning system being developed in the framework of BEYOND

» The specific hypothesis assumes 60 hours of continuous emissions at 1.5 km height column
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Geohazard applications BE k
Urban subsidence & uplift tracking S
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Geohazard applications
Seismic risk estimation

Data

NOANET
ENIGMA

Services

Geodesy

Modeling

Large Proc

Applications

Volcanoes

Landslides

Subsidence

e

GLIDE nusber: Activatior D: GR,Br.68_1
EQ-1899.000302-GRC Frodut H.: GR.Or.08_1 (v01)

Greece - Attiki, Ano Liosia

Pro-disastar Situation Map: Seismic Risk Map

Production Date 30712010
Location Diagrams.

‘Cartographic Infarmation

Sl 00RO Fllcokor AT g st 00400
L] 435 @0 1.740 Melers. N
- — A
P

wm: D_GGRS 1087
Tick b’ Louom (OMS). Datue WS 14

EattQuain
canar

® FastExnsion

[ IN.ATHINON retectare

Municipotty | I 370407
4

Cansus Block [ 447354

331309

Map Information

Septeier 7, 1498 (magniuds MeS ) 0221t B muster side of e
o avpcan arsa of ARvons, captal o o1 Greess (GR).
‘auting 163 haman vicms..

amewok

o ‘winarabat,
1581 block scale, fogether wilh iale-oFe-ar] urcontrotg
Populaton evazuaton models

Pucseon o rasabessom.
15 vara a4 e
]

i saismic sk, Which 5 CosaY B8 10 he spectsd damage (D)
59 function of Hazard {H) 8 Viarabity (V). 0= 4 VI

s i a pa o
(PG) whil Vidnarabiy ks nstimated by paramaioe 3, miatod fo
g0 hanc; 0= PG4

6 ernicus



Geohazard applications

Large scale ground velocity estimation
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Geohazard applications
Regional landslide hazard assessment
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Geohazard applications

Regional landslide hazard assessment

Landslide Hazard map
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Geohazard services
An overview

Service Status Input data Scale
Mapping of large-scale ground velocities & 3D : ,

w Operational SAR, GPS National
decomposition
Estimation of earthquke 3D crustal deformation Operational multi-angle SAR, GPS [Local
Seismic risk estimation pre-operational [SAR, in-situ, GIS Local
UAV based damage assessement Operational Aerial data Local
Mapping of tectonic hazard areas in subduction zones |Research SAR, GPS Regional
Monitoring of volcanic activity Operational SAR, GPS, in-situ Local
Monitoring dispersion of volcanic ash pre-operational |Weather data Regional
Detection of new landslides Operational SAR Local
Update of landslide inventory maps pre-operational |SAR, in-situ Regional
Estimation of landslide susceptibility pre-operational [SAR, in-situ, GIS Regional
Detection of subsidence in urban & peri-urban areas : :

. _ Operational SAR, GPS Regional

due to manmade activities & physical processes
Monitoring of construction activities in urban

< Operational SAR, GPS Local

environment




Geohazard services
Outlook BE
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NOA hosts a Sentinel Collaborative Ground Segment
e Adaptation of existing services, deployment of new services
 Dynamic ingestion of Sentinel data for real-time applications
e Big data management, exploitation of high revisit times

 Databases of geodetic observations
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loannis Papoutsis: ipapoutsis@noa.gr
Haris Kontoes: kontoes@noa.gr
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