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Why disaster-risk decisions needed operational EO

services
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SPARSE EVIDENCE

» Ground surveys covered only selected
benchmarks and buildings

* No consistent wall-to-wall baseline before
or after an event
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SLOW AND EPISODIC

» Field mobilisation and project-specific
surveys took time and resources

* Snapshots could not reveal trends or
rapidly reprioritise inspections

FRAGMENTED FOR DECISIONS

Hazard, buildings, population and field
evidence remained in separate systems
Authorities lacked one shared basis to
prioritise action and investment

EO adds repeatable spatial evidence — but becomes operational only when connected to users, field validation and a decision
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workflow.




From EO4SD to ESA GDA: services supporting
decisions since 2018
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ESA EO4SD DRR - 2018-2022

Palu, Indonesia

Ground deformation after the 2018 earthquake
Recovery and reconstruction - Sentinel-1 INSAR
National and local authorities

ESA GDA — ADB - 2022-2023
Cox’s Bazar, Bangladesh
Flood, landslide and ground instability

Preparedness and investment planning -

multisource EO
ADB Bangladesh Resident Mission

ESA GDA — ADB - 2021-2024

North Java, Indonesia

Subsidence and exposure across five cities
Prevention and adaptation - Sentinel-1 + WSF
3D

ADB, BRIN and BPPOPJ

Progression: EO4SD established and validated the services; ESA GDA transferred them into IFI-driven operational decision contexts.
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Palu | Recovery: ground motion guides
redevelopment investigations

Sentinel-1 ground motion and building-level screening supported national and local authorities in prioritising
field investigations for post-earthquake redevelopment.
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Palu | Recovery: training and field validation support uptake

Capacity building and skills transfer under ESA EO4SD DRR: training activities and joint interpretation of
Rheticus® ground-motion and Building Check services.

Training in Jakarta and a field trip to Palu supported local partners in connecting satellite evidence with post-
earthquake field inspection and redevelopment priorities (2019-2020).




Cox’s Bazar | Preparedness: multisource EO
screens investment constraints

2,500 km? for the ADB Bangladesh Resident Mission, combining GEP/SNAPPING, WASDI and Rheticus® services for
ground motion, floods, seasonal water trends and land cover

Supports site selection and safeguards while identifying where field investigation is still required
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Ground Motion Hazard Assessment:
TERR
The geospatial product provides a segmentation of wide areas
into hexagonal cells and their classification based on the
movement frends detected from a SAR satellite, together with
other par ion of the ob: d
phenomenon (complex motion or subsidence), the morphology
(elevation, slope), the land cover and the presence of

Medium Resolution Ground Motion - Orbit

Ascending A041
Descending D007

- Medium Resolution Ground Motion Map 0 02 04 os 08

Flood Mapping layers: Flood Hazard Mapping layers: Medium Resolution Ground Motion layers:

- Merged Flood Catalog 2015-2022 such as a charac
- Merged Flood Event 2017-07-05
- Merged Flood Event 2020-08-13

Product legend

- Flood Depth 2017-07-05
- Flood Depth 2020-06-19
Medium Resolution Ground Motion - Velocity

(mmiyear) =0
‘ infrastructures and built-up areas. The product and its complete

The grund motion products are derived exploiting the entire
archive of Copernicus Sentinel-1 mission over the period 2015-
2022. The temporal resolution of Copemicus Sentinel-1 mission
over the specifc AQI is nominally 12 days (i.e. repeat cycle),
however, some missing dates might occur due to satellite
planning. The products comprice of two independent ground
motion measurements from different satellite orbital geometries,
namely ascending track 41 (A041) and descending track 77
(DOOT).
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technical documentation are available for the download here.

The product here refers to the C flood maps
as derived from the bare soil algorithm from SAR and the urban flood
algorithm from SAR, both exploiting the S1 acquisitions, and the optical
flood delineation algorithm from optical from S2. Such a merge
represents in this first version the maximum flood extent from the three
catalogs.

e Full Resolution Ground Motion Map:
i
10to 15

Product legend (mrnlyear)
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The product and its complete technical documentation are
available for the download here

>15
The product and its complete technical documentation are available for
the download here.
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This product represents the ﬂoud deplh at specrﬁc e'vEnts The ﬂuod
depth have been
the Flood Catalog and for lepresenlatlve evems in me same catalng
as discussed with the end User. Such a product is part of the
development EO-Dev (*Flood Hazard Mapping”) of the GDA DR
project.

Urban Flood Mapping layers:

- Urban Flood Event 2017-07-05
= Urban Flood Event 2020-06-19
- Buildings Footprint

Product Ieﬁenﬂ'

The product and its complete technical documentation are available
for the download here

Seasonal Water Extent:
This product represents the Flood detection from SAR in urban areas
and specifically from S1, developed within the EO-Dev4 (*Urban Flood - Spring Water Body
Mapping®) of the GDA DR project. This algorithm uses INSAR coherence- Summer Water Body
instead of intensity of the SAR signal, complementing the detection of - Autumn Water Body
flood area of the bare soli algorithm. - Winter Water Body

The product and its complete technical documentation are available for The product and its complete technical documentation are available for
the download here. the download here.

pl.lml ok

italia

Land Cover layers:

-Land Cover

The geospatial product provides a land cover map with the characterization of
artificial, natural, and agricultural classes. Particular attention to the distribution of
residential areas and informal settlements. The product was obtained by semi-

automated Sentinel-2 image classification

The product and its complete technical documentation are available for the

download here.

etation
ady vegetation

- Cropland
land
- Mangroves
Water

The product and its complete technical documentation are
available for the download here_
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North Java | Prevention and preparedness:
evidence informs adaptation choices

= ESA GDA and ADB addressed long-term subsidence and flood exposure across five North Java
cities

= Rheticus® Sentinel-1 ground motion was combined with DLR’s World Settlement Footprint 3D to
assess buildings and exposed population

= The evidence supports protective works, resilient infrastructure and alternative development
pathways
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North Java | Outcome: five cities require different
priorities

Mean -7.3 mm/yr Mean -1.4 mm/yr Mean -47.6 mm/yr Mean -49.8 mm/yr Mean =10.5mm/yr
Max -103.7 mm/yr Max =24.7 mm/yr Max =145.2 mm/yr Max =134.5 mm/yr max =72.6 mm/yr

Coastal belt Localised Urban area mean Stable SW city Subsidence
subsiding, fastest in subsidence hot- —=70.5 mml/yr against a subsiding confined to the
the harbour area spot along the NE coastal belt northern coastal

coast
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Workflow | Rheticus® combines INSAR and exposure at
building level

Each building receives a normalised ground-motion score from 0 to 1. Motion indicators remain distinct from
exposure attributes and do not replace structural assessment.

FROM THE DISPLACEMENT BUILDING SCREENING AND
MEASUREMENTS EXPOSURE

Input:

Output:

. PS/DS e © Building
velocity . velocity

+ PS/DS ¥l -+ Differential
coherence velocity

. Buﬂdmg « Building
foqtprlnt, attributes
height, | « Risk motion
population | score [0-1]
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What turns EO maps into institutional
decisions

Start with a decision and an accountable institution.
Co-design analytics that combine trusted EO with exposure and field evidence.
Treat uncertainty explicitly: screening prioritises — it does not replace inspection.

Leave cloud access, skills and operational ownership in place after the project.

planetek
italia 10




Thank you

Questions?

Vincenzo Massimi
massimi@planetek.it
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