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...an impression not as uncommon, d
as you might think...
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Indicative catastrophes caused by a severe flash-flood of October 2006, in
the prefectures of Thessaloniki and Halkidiki in North Greece.
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The cost of reconstructing this 80m Dbridge along with several other
smaller-scale damages in the area was more than 2 million €.
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Water level traces in the village of Melissourgos
(Vouvalidis et al., 2006, Nikolaidou 2009)




Water maximum level traces
(Vouvalidis et al., 2006)




Flood-related phenomena: Landslides g
January 2004, Thessaly & esa
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Introduction

“Floods are considered as one of the most important
catastrophes, in that, on global scale, they affect more

population compared to any other natural hazard” (Bell, 1999)

Escalating frequency of flood events around the world (e.g. Milly

et al., 2002)

EU flood risk assessment and management Directive (EU, 2007)
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Introduction:

Definitions

“Floods are overflows of water onto normally dry land that may last days

or weeks and are caused by rising water in an existing waterway, such as

a river, stream, or drainage ditch, with the ponding of water occurring at

or near the point where the rain fell’’.

“A flash-flood is caused by heavy or excessive rainfall within a short

period of time, generally less than 6 hours. Flash-floods are usually
characterized by raging torrents after heavy rains that rip through river
beds, urban streets or mountain canyons, sweeping everything before

them...”

(NOAA)
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Introduction:

Floods and Earth Observation

Public/International services:

v'The International Charter "Space and Major Disasters"
v'The Services and Applications For Emergency Response (Safer/GMES)

National Institutions:

ve.g.: Centre for Satellite Based Crisis Information (ZKI), Service

Régional de Traitement d'Image et de Télédétection (SERTIT) etc...

..yet, there are still hundreds of important floods on local and regional

level that remain to be addressed using EO data...

| Earth ObservationSlide 12
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Flooding situation in the Balkans on May 24, 2014 Area location
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The...strange o, - water relationship
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SAR image analysis

Implementation of change detection analysis (CDA) - False
Colour Composition (FCC)

R: Flood image
G: Flood image

B: Dry image (mean of available dry images)

so that:
*flooded areas appear in blue
*Soil moisture appears in

*No change appears in shadings of the greyscale
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SAR image analysis
Case study: Thessaloniki

Delineation of flooded
areas two days after the
flash-flood  using  an
ENVISAT/ASAR IMG mode
false colour composite:

R=G=10/10/2006 (flood
image),

B=(5/10/2004 +
25/10/2005)/2 (average
of two images during the
same season, but under
dry conditions).

Blue = flooded regions

e — 1 Kilometers YEIIOW = wet SOiI.



SAR image analysis

Case study: Thessaloniki

Delineation of flooded areas four days after the flash-flood, using an
RGB false colour composite of ASAR Wide Swath Mode data.
R=G=25/09/2011 (flood image), B=25/09/2011 (dry conditions). Blue
= flooded regions, Yellow = wet soil.



SAR image analysis

Case study: Thrace

Overview of flooded
areas during the crisis
period, using an
ENVISAT/ASAR false
colour composite:

R=G=18/11/2007
(flood image),

B= average of seven
images taken under
dry conditions.

Blue = flooded regions

Yellow = wet soil.




SAR image analysis

Case study: Thessaly

Floods along Pinios river, near Piniada, Farkadona and surrounding
areas captured by ERS-2 during the crisis phase. SAR RGB false
colour composite: R=G=02/02/2003 (flood image), B= 06/02/2005
(dry conditions). Blue = flooded regions, Yellow = wet soil.



Optical images

N Water body

Wet soil

Case study 2: Thessaloniki

Results from the 2011 floods in Thessaloniki; Left: Landsat- 5/TM
image, R/G/B: 7/4/3, depicting the flooded areas in blue colours.
Right: Classified Landsat-5/TM image depicting water and wet soil
classes.



ERS-1/2 E”V'S(T&’;SAR E"VES\?;’“AA?AR Sum Probability*
1991 22 - - 22 6,0%
1992 11 - - 11 3,0%
1993 12 - - 12 3,3%
1994 17 - - 17 4,7%
1995 17 - - 17 4.7%
1996 20 - - 20 5,5%
1997 15 - - 15 4,1%
1998 8 - - 8 2,2%
1999 17 - - 17 4.7%
2000 10 - - 10 2,7%
2001 8 - - 8 2,2%
2002 11 1 3 15 4.1%
2003 21 13 30 64 17,5%
2004 23 17 41 81 22.2%
2005 21 17 40 78 21,4%
2006 20 12 72 104 28,5%
2007 14 8 85 107 29,3%
2008 18 7 66 91 24,9%
2009 14 10 82 106 29,0%
2010 14 11 69 94 25,8%
Sum Center Lat/Lon
313 96 488 897 (dd:mm:ss)
Acquisitions/yr ——
16 10,7 54,2 (Height xWidth)| 40:42:50/23:18:16
Probability* 4,3% 2,9% 14,9% 10kmx10km

Indicative statistics of available SAR data (source: EOLI Catalogue/ESA).
Considerations: size of the area of interest, acquisition strategy.

Probability™>

Probability of having 1 image within the day of the flood.



C-band SAR comparison

PARAMETERS ERS 1/2 ENVISAT Radarsat 1/2 Sentinel 1A/B
Centre frequency (GHz 5,300 5,331 5,3/5,405 5,405
Polarization \AY HH/VV, HH/VH, HH/ HH+HV, VV+VH
VV/HH HH, HV, VV, VH

Incidence angles (°) 23 15-45 20 - 49 20-45

Orbit (km) 800 800 — 783 793-821 /798 693
(2010+mission)

Inclination (°) 98,5 98,5 08.6 08,18

Repeat cycle (day) 35 35 24

Launch date 17 Jul. 1991/ 1 March 2002 4 Nov. 1995/ May 2013 /2014

21 Apr. 1995 14 Dec. 2007
Spatial resolution (m) 25 25 30 25
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