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CEOS fundamentals

x The Committee on Earth Observation Satellites (CEOS)is an CEOS Chair

Future Chair

international organization established in 1984 with the aim to C5A/Canada UKSA/U CSIRO, GA, BoM / Avsralia

Past Chair

irs) 1-year terms

coordinate and harmonize Earth observations to make it easier
for the user community to access and use data

. . . NASA JAXA European Contractor Chair Agency,
x As of 2023, it has 34 national space agencies as regular members ESA, EUMETSAT,
and other 29 associate members. AR

x CEOS employs three Governing Documents that guide its work: ,
: : B Virtual Constellations _
The CEOS Strategic Guidance document, The CEOS Governance  tRebkiis el Red, LA,
and Processes document, A thregear rolling CEOS Work Plan. 4%, wu e WGcy Biodiversity Study Team

* USGS, GA
COASTVC SDG Coordination Group

Vi
b\ ' -ﬂ' = ] / < NOAA, ISRO, CNES WGCapD + SEO, CSIRO
— ‘ T iy N « SANSA, AEM
L \§ ‘ |_|| rT'«.7 | [ ,‘ A LSIVC
> | { 1 1 ¥ /

« EC, GA, USGS, JAXA

WGClimate
OCR-VC * NASA, ECMWF
* ESA, EUMETSAT, NASA

WGDisasters
OSVW-VC
< NOAA, EUMETSAT, ISRO * CONAE, UNOOSA
OST-vC WGISS
o CNES, EUMETSAT c USGS, ISRO

P-VC
o NASA, JAXA

SST-VC
+ CSIR, JAXA

Primary Reporting Path Secondary Reporting Path
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WGDisastersObjectives

x Support Disaster Risk Management (DRM)
authorities by means ofsatellite -based EOand
science-based analyses.

x Support the UNDRR Sendai Framework (mainly
I1NEKNEPUC 606J @QANOP=J @EJC
# APPANO g é

X Support international initiatives such as GEO.

X Raise theawareness of Governments, policy-
makers, decision-makers, and major stakeholders of
the benefits of using satellite EO in all phases of DRM.

3 iwiciaoe § 4 G O G 6 G
II

X Fosterincreased use of EOin support of DRM and
DRR,and expressrelated EO capabilities and needs.
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WGDisastersActivities

Model Residual
Pilots, Demonstrators, Labs ~ Sl7 | Mean velocity 2014
~ . - |I™ | 2021inthe area of
" * s £ the 2001Kokoxili
E \_'i\ TR 3 me =
x Wildfire Pilot SRR E e | Mw7 s earhquake
£ : ﬁ_"*;\ {l0:2 | (China). Comparison
X Flood (GEO/LEO/SAR) Pilot : - % ||., | between Sentinet1
*ib o and model products.

X LandslideDemonstrator

X VolcanoDemonstrator

X SeismicHazardsDemonstrator

X Recovery ObservatoryDemonstrator

Post-seismic
deformation
retrieved with CSK
data for the 2019
Mw 7.1 Ridgecrest
earthquake (San
Andreas Fault).

x GeohazardsSupersitesand NaturalLaboratories (GSNL)
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. 3 ' Leads:J. Johnston, M. de Jong, & CFilyden,
Wwildfire Pilot [T C E & S

(Nasa) @ uick Search
va n for Resource Management System . Q ! Announcements £ Feedback
S 1ot 74.096", Lon: 96,0857 Fires: Last 24hrs

x OBJECTIVES / OUTCOMES

AProvides inventory of EO systems Example fire |88

suitable for active-fire monitoring. fDKPOL KPgE
products from

AExplores existing gaps in wildfire  mopis, virs,
EO capabilities (existing and & Landsat. ol
proposed) [see bottom figure]. ' 4 i S

AArticulates global stakeholders
and user requirements for active
fire remote sensing monitoring

and suggest wayforward for the  Potential
changes in

community. satellite active
fire monitoring
capabilities
20152046.

Dynamic |
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" Leads:M.U.Quirno, CONAE; S. Helfrich,
FIOOd PIIOt NOAA; G. Schumann, RSS Hydro

x GOAL: Explores and demonstrates best practices ALOS2-FBDR1_1__A-ORBIT__ALOS2260840640190323 20180318T001055, 20190316T001724_026385_0
for combining optical and radar data to map floods . i o~
and improve vulnerability, exposure and hazard |
information.

x Lessons Learnt and outcomes
A ML techniques for data fusion.
A Merging GEGLEO and SAR sources.

A Probabilistic inundation maps, with hydrologic
models and SAR products.

* Adal-RAPID
Capella

| Submerged (red areas) and body waters (blue areas) &
detected in Sacramento by RAPID processing of ALOS
and Sentinell SAR Data.

Submerged (red) and
body waters (blue)
detected in Australia
(2021) with Capella SAR!
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NOA/BEYOND FloodHub and FireHub services mapping over
Balkan region. Flood in Feb 2021(in blue). Sentinel2 burnt scar
mapping (in red).




Landslide Demonstrator

Leads:Pukar Amatya, NASA; Jean
Philippe Malet, UNISTRA/EOST

GOAL: demonstrate the effective exploitation of satellite EO across the full cycle of landslide disaster risk

management (preparedness, response, and recovery at global, regional, and local scales), including the
possibility of multi-hazard focus on cascading impacts and risk.
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Comparisons RCM InSAR vs. S1 InSAR on several unstable slopes in Eastern Canada (with CSG)

Distribution of reported landslide fatalities acrossthe Lower MekongRegionbased on/ " 4 "Giokal LandslideCatalog
(Kirschbaum et al., 2015), with " 4 "glob@allandslide susceptibility map (Stanley and Kirschbaum, 2017).
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Leads:Mike Poland, USGS: Susi

VOICanO Demonstrator Ebmeier, University of Leeds.

GOALS Example of Multifrequency volcanic SAR L
: products to study Sierra Negra, Galapagos — '
X AI_mS to evaluate the (left panel) and MountAugungin Indonesia
anticipating, detecting, ok N P 2
and trackingvolcanic A& = : [

eruptions.

X Supports EO applications
that promote volcanic
disaster risk reduction
worldwide.

" ’\ NS f ;
ID) ALOS-2 WD1 -
2018/05/18 - 2018/06/29
L
if R

— crater rim

X Focus on highrisk
volcanoes in areas where
monitoring is not
currently well developed

E T W
-A/2 0 +A/2
LOS change

satellite A [cm]

(LAC, Africa, SE Asia). P
ll  Tsx 3.1
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Seismic Demonstrator

Leads:Philippe Bally, ESA

CEE S

Stefano Salvi, INGV

GOALS

x Developsadvancedscience products for
rapid earthquake response and better
understanding ofrisk and exposure.

X Supports the uptake of theseproducts
and methodologies byWG stakeholders
and users.

High-
resolution
DEM
generated
using
Pleiades
images

The Norcia earthquake (Italy, 2016, M_ 6.5)
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The Ridgecrest earthquake sequence
(California, 2019, M 6.4 & 7.1)
Antoine et al., 2021

Pléiades-WV multi-sensor correlation
Pléiades images (CEOS Seismic Pilot - CNES)
Worldview images (NextView license)
50 cm GSD

South-North (m) Vertical (m)

R & Baseline: 20m
A . and™- Displacement: 75cm

Interferogram generated by CNRIREA exploiting two Copernicus
Sentinel1© 2016 imageacquiredfrom descendingorbits (Track 40)
before (12 April) andafter (24 April) theMw 7.8event in Ecuador,
whose epicentre is indicated by a red star.
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Recovery Observatory Leads:Héléne de Boissezon, CNES C E : S

Demo nstrator RashminGunasekera World Bank

G O A L S }N\ Sentinel-2, cloud-free, 01/01/2022 TerraSAR-X, SM, ASC, strip 004, ratio 01/09/2020 - 13/10/2021

73°53'56"W 73°53'34"W 73°53'12'W 73“53;56"W 73°53'34"W

x Showcase contribution of satellite data and products
to recovery efforts following major disaster events.

x Direct input to Post Disaster Needs Assessments and
long-term contribution to Recovery Framework.
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18°21'54"N
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activation for 2021 Haitiearthquake.
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GeohazardsSupersitesand Natural oad: Stefang C S

Laboratories (GSNL) Salvi, INGV.

GOALS Improve geophysicahnd geohazardassessmentpromoting EO productsuptake for societalbenefits
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Sentinel 1 InNSARoherencedoes not show changes fromOct 20th - Nov 1st

COSMO SkyMed amplitude imageson Oct 3¢ (left) and Nov 4"

| (right) 2023show changesinsidethe inner crater. " (left) to Nov 1st13th (right) 2023

SAOCOM
interferogram (left) and Skysatfalse

3 deformation map colour image

‘ (right), for the period shows high
.OCF 13th- Nov 6th 2023, temperature
inside the calderas of (molten lava)
Nyamuragira and in the inner

. # . | Nyiragongovolcanoes. crater.

0

.

Multi -missions EO results gathered for Nyamulaghira Eruption in 2023 for Virunga Supersites




CEOS WGDisasters New Activities (L/EE& S

Lead: Ofa Masiwawa(NEMO) Lorant Czaran

Tonga Preparedness Pilot (2024) (UNOOSA/UN-SPIDER), Andrew Eddy (Athena Global)

X Support Tonga for improved preparedness and
demonstrate usefulness of satellite EO and derived
LNK@Q? PO BKN &8E"HH EJ 0>En

X Leverage Tonga chairmanship of PIF to showcase
Innovation in Tonga, scalable to other big ocean states

2l Vulnerability

cnes @ erability

CENTRE NATIONAL Sp iale Italiana %’;:: _ f‘rﬂ:.u)!.‘,r".i

D'ETUDES SPATIALES _; 1 ri}%f,t -

* W e et
AIRBUS AthenaG\oba\ S T[] g
wisdom in business = . Mapplng
Flood Depth ~—
Mode"n + GIS Overlay of hazard & elmnt at ngl-‘( RS + GIS
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CEOS WGDisasters New Activities (2IE& §

G-VEWERS | Lead:Mike Poland (USGS), Susanna Ebmeier (Leeds Univ.)| Thermal Deformation

X Global volcano observation via SAR and optical satellite dai
X Provide eruption response and early warning capabilities

- “«ﬁ) - Antara Foto/iggoy el Fitra/Reuters - .
Marapi — Indonesia (Dec. 2023) Reykjanes Peninsula - Iceland

23 deaths (March 2024)
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CEOS WGDisasters New Activities (3/E&. S

OQ @' openquake Map Viewer

New SeismicHazards Demonstrator

x Develop and demonstrate advanced science
products for rapid earthquake response.

X Support active faults mapping with EO satellite dat

Seismic Hazard PGA (g)
Band 1 (Gray)
SNAPPING PSI D 0.00-0.01

(mm/yr] 0.01-0.02
. <=40.0 D ' ’

. 400--200 | 0.02-0.03
200--150  [] 0.03-0.05

-15.0 - -10.0 0.05 - 0.08

x Articulate relationship with International Charter.
X Support seismic exposure mapping.
X Focus on LatinAmerticaand Carribean(LAC).

-10.0 - -5.0
0.08-0.13
+ -50-50 D

+ 50-100 []o013-020
* 10.0-150 [Jo.20-03s
* 15.0-20.0 D 0.35-0.55
« 20.0-40.0
0.55 - 0.90
>=40.0 EI 2 2
[ 0.90-1.50

| ERED)
500 &m

Turkey-Syria earthquakes )
Horizontal offsets from Sel ntinel 2 data
North-South component / Januai ry25 Fel bmary92023

oy . geohazards . « EOLab B

Examples of displacement map
retrieved for 2023 TurkeySyria

\w earthquake with TSX (lower Lead: Philippe Bally (ESA),
, e ; - right), Sentinet1 (lowekrleft Stefano Salvi (INGV), Zach
/e Rk and upper-left) created on the ’
E—— == 8 Geohazards Exploitation Foltz (ARGANS)

o Cry e AR Platform (GEP).
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CEOS WGDisasters New Activities (44 E& S

Pre-operational Recovery Observatory 4 N e x . y
T = g x g X
x Integrated Awareness to support recovery. |Lead:Aurélien 1‘} 2 s = =22 Tl S
Sacotte (CNES), ||l (>
x Inform PDNA. Dominigue R
x Provide Pre and post disaster protocols. Blariaux(EU FP1), p
X Ensure medium term monitorin Andrew Eddy e
J (Athena Global) AT W | =)
X Support Capacity Building assessment & plarr: rodiriios RCOVENY g Mortor D)[H

Flood map over Paklstan in 2022

Building Grading
Transportation Grading - Destroyed
— Roa3 Desoyes I s conice s

Landslidesmap over . ST L .
BalochistanProvince. AR G N e e
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ASI| Contribution to CEOS Activities

5=LAPAé -¢& %o" I = = - \wa C
January 31 - Feburary 1 (5:59 PM HST) Kilauea

x Since 1986 ASI is supporting CEOS initiatives. | A

x Since 2012 ASbins GEO GSNL, CEOS DRM and Recove e
Observatory (RO) projects, providing COSM&skyMed
data and scientific research.

x About 20.000 COSMO  [Essessy
SkyMedimages have N ¥
been delivered for all
CEOQOS activities and 6000
are going to be provided
In the next year.

x Since 20 July 2021, ASI has « *
been started the 43/
provision of SAOCOM
data within the ASIZoE

Leads:" & KJPQKNEé %é

% s e
2.5 5 km Rl
3smi N

1.5

CSK interferograms over Kilauea volcanshow
ground deformation during the intrusive activity
at, T H=v@cAnro.They indicate subsidence
caused by depressurization of shallow magma
chamber, dike intrusion andnew lava flows.
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ASI| Contribution to CEOS Activities : Perspective C E S

for new activity

Leads:" € . KJPQKNEeée %é 5=LAPAe -é& %o" |l 3PKe .é& T7ENAHHEE®€

ASI is exploring the idea of:

X proposing a new CEOS WGandslide activity, that will build upon the results achieved by the previous
demonstrator and moving forward

x Joining a new CEOS WGrought Pilot activity, promoted by CONAE within WGDisasters

Current status:
X |nvestigating the feasibility

x Collecting interest, starting from the national scientific community and then internationally

Possible topics (initial ideas only, TBC):
X Multi-sensor databased approaches

X Impact on environments, ecosystems and infrastructure
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