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STUDY AREA

500
nn

400
SUV

300

200
LUV

100

-100
-200

-300

Height (cm)

A
-SUu

451230°N -500

2014 2015 2016 2017 2018 2019 2020
Date

>
un
(=]

¢' Sentinel 1
< Terra Sar-X

=
(=]
Q

U
(=]

W w

45 TION

r

92I0E SSTE STNE 10TE Z730°E S150E SITHE 9200°€

» Flood event on Ticino River: 25-11/27-11 (2019)
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> High water in the flood-plain surface detected by sat. imagery. ji o 1 us o was o ws o um o ny o s
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» Total damage estimate of 250,699 € pate
(Source: Raccolta Schede Danni —-RASDA, Lombardy Region) (Source: ARPA, Lombardy Region)

Scuola Universitaria Superiore IUSS Pavia




DATA AND METHODS
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RESULTS

> There are some differences in the
extension and location of the
flooded areas.
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RESULTS

TSX FLOOD (%) S1 FLOOD (%)

Permanent crops (vineyards, Impervious area (transportation, Permanent crops

fruit trees, olive groves), 1.79 urban, other structures), 2.68 (vineyards, fruit trees,
olive groves), 1.19

Impervious area (transportation,

urban, other structures), 2.56
Permanent water bodies

and streams, 3.20

Permanent water bodies
and streams, 9.97

Pastures, 14.51
Arable land (annual

Arable land crops), 45.80

(annual crops),
55.76

Pastures, 24.30
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] TSX water extent
@ Bl S1 water extent

RESULTS , ;. L .

VALIDATION

» No optical satellite data or survey was available
therefore, newspaper photographs were used to
validate the TSX and S1 flood extension.
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24-11-2019 25-11-2019

Source: Corriere della Sera — You Reporter Source: Big Damone Source: TETO NEWS
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FINDINGS| / FUTURE WORK II

Oportunities and challenges of using different flood detection products

» The use of multi sensors allows a detailed monitoring service in a short temporal span.

» TSX pixel size was smaller (1.8 m) than S1 (8.9 m), therefore, in relative small flood areas like this perform
better than S1.

» TSX = X-band (3 cm of penetration) + HH polarization.
» S1 = C-band (6 cm of penetration) + VV polarization.

> There is 48 hours of time gap between one image from the other.

> The computation of water depth using Floodwater Depth Estimation Tool (FWDET-GEE) developed by
Peter et al. (2020).
Probabilistic approach
> Future work includes impact estimation and vulnerability analysis on the urban *onsidering the infrastructure (e.g.
- footprint area. INSYDE, Dottori et al. 2016).

II

Funded by the NOCTUA project, that aims to provide operational services for emergency management applications
in the Lombardy region including floods, terrain displacement, subsidence and crop classification.
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Thank you for your attention!
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ANNEX 1

DATA

PLATFORM TERRA-SAR-X (TSX) SENTINEL 1 (S1) SENTINEL 2 (S2) LANDSAT 8 (L8)

DATES

SENSOR

BANDS

SPECTRAL RESOLUTION
SPATIAL RESOLUTION

FINAL PRODUCT

22-09-2019
05:36 am (pre-flood)

+
27-11-2019
05:35 am UTM (flood)

Synthetic Aperture Radar (SAR)

Microwave, X-band with
single polarization:
HH

3.1Tcm

<3m

Flood extension

26-10-2019
05:34 am (pre-flood)

+
25-11-2019
05:34 am UTM (flood)

Synthetic Aperture Radar (SAR)

Microwave, C-band with dual
polarizations:

VH

vV

5.6 cm

23-141m

Flood extension

2017 - 2018 (several)
+
13-11-2019
10:23 am UTM

Multispectral Instrument (MS)

Band 2 - Blue

Band 3 - Green

Band 4 - Red

Band 5 - Vegetation red edge:
Band 6 - Vegetation red edge:
Band 7 - Vegetation red edge:
Band 8 - NIR

Band 8A - Narrow NIR

Band 9 — Water vapour

Band 10 — Cirrus

Band 11 - SWIR

Band 12 - SWIR
15 - 185 nm
10 -60 m

Permanent water and Corine
Land Cover (CLC) 2018

2017 - 2018
(several, to fill S2 gaps)

Multispectral Instrument (MS)

Band 1 - Coastal aerosol

Band 2 - Blue

Band 3 - Green

Band 4 — Red

Band 5 — Near Infrared (NIR)
Band 6 — SWIR 1

Band 7 — SWIR 2

Band 8 — Panchromatic

Band 9 — Cirrus

Band 10 — Thermal Infrared (TIRS)
Band 11 — Thermal Infrared (TIRS)

16 — 187 nm
15-100 m

Corine Land Cover (CLC) 2018



ANNEX 2

DETAILED
WORKFLOW

PRE-PROCESSING

PRE-EVENT EVENT

PROCESSING

POST-PROCESSING
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