% SN TS Black)ea

CROSS BORDER

B * w COOPERATION
Project funded by ‘

EUROPEAN UNION

Common borders. Common solutions.

Assessment on dynamics of coastline changes -
Theory and hands-on experience

Thessaloniki, 9-11 March 2022

Zachopoulos Konstantinos, PhD Candidate
Kokkos Nikolaos, Post-Doc Candidate
Sylaios Georgios, Professor 10/03/2022

‘Y% CERTH

f > i \ ,,\P‘ (h“".
AU A ACOPIAN CENTER T 3NE &Y A B g’-een
for the ENVIRONMENT X "‘- \.? HLL SR IS 4 ternative
N : P LA Mmmolmoam

MAREMITHMIO B U
OPAKNI W OF THRACE




PONTOS

) o

Introduction to coastal erosion
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Introduction to Coastal Erosion @

» Coastal erosion is one of the highly growing environmental
concerns faced by coastal communities

* |tis aggravated by the prospect of accelerated sea level rise due
to climate change and accumulated negative effects of
mismanagement practices

e Qver the past 100 years about 70% of the world's sandy
shorelines have been retreating due to coastal erosion, while
currently around 20% of EU coastline is eroding
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Indicative factors affecting coastal erosion 7

Wave force
Tide
Natural Sea currents

processes Storms
Sea lever rise

Extreme weather events

Coastal
Erosion

Urbanization

Anthropogenic TISEUSLL
] ; Coastal structures
interventions

Dredging
Dams construction
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Coastal Erosion/Deposition '~

Historical images from Google Earth Pro

2003 2013 2019
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How do we study erosion?

By processing, analyzing and comparing historical data such as:

Satellite image 1994, Land

v Areal Images
Areal image; 1938, -

v Topographic maps

¢’ Other historical maps

¢ In-situ measurements

E/ Satellites]
mack§e: |
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Introduction to Remote Sensing
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Satellite sensors characteristics @

|
1 30 Meters ~5 Melers ~1 Meter

» Spatial Resolution - . -

Pixel Qutput (Display)

e Temporal Resolution
The temporal resolution specifies the revisiting frequency of a satellite
sensor for a specific location.

The spatial resolution specifies the pixel size of satellite images covering
the Earth surface.

» Spectral Resolution I T]wael‘ U hocwave
The number of spectral bands in which the sensor can collect reflected R L {"L 1 1 1 l
e L e W
But also the position of bands in the electromagnetic spectrum. S e TS~

Wavdength (nanometers)
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Satellite image characteristics -

/

Cloud percentage

\

Percentage of the image covered by clouds

Ground sample
distance

The distance in meters between pixel centers measured on the
ground

Pixel Resolution

Pixel resolution of the image in meters

Off-nadir angle

Spacecraft across-track off-nadir viewing angle used for imaging, in
degrees (“+” being East and “-” being West)

Sun elevation

Elevation angle of the sun in degrees (0-90)
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Sun azimuth

Angle from the true North to the sun vector projected on the
horizontal plane in degrees (0-360)
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Satellites used in Remote Sensing @

Landsat (30 - 15m) Sentinel 2 (10m) RapidEye (5m)
1972 - Today 2015 — Today 2009 — 2020

PlanetScope (3.6m) Kompsat (0.55m) WorldView (0.31m)
2016 — Today 1999 — Today 2007 — Today
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Open source databases for

satellite images
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Open source databases for satellite images @

https://earthexplorer.usgs.gov https://scihub.copernicus.eu/dhus/

https://www.planet.com/explorer/




Open source products

Earth Explorer

Landsat 5 EM

» Spatial Res.: 30m
1984 — 2013
 Number of Bands: 7

Landsat 8
» Spatial Res.: 30m
» 2013 — Still active

Black oz - Number of Bands: 8

.........

Sentinel 2A & 2B

» Spatial Res.: 10, 20,
60m

» 2015 — Still active

* Number of Bands: 13

* Number of Sat.: 2

Copernicus Hub Planet Explorer

RapidEye

» Spatial Res.: 5 m

» 2009 — March 2020
 Number of Bands: 5
 Number of Sat.: 5

>
PONTOS

Planet Explorer

PlanetScope

» Spatial Res.: 3.6 m
« 2016 — Still active
 Number of Bands: 4

 Number of Sat.: more
than 120 optical
satellites
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Methodology applied in a coastal

erosion assessment
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Study sites
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Ukraine

Georgia

Greece - Armenia

Black oz -
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Armenian Study site
Georgian Study site
Greek Study site

Ukrainian Study site
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Workflow -

Satellite image

selection Evaluation of
~ Create Data lists (Earth Explorer, Shoreline extraction shoreline movement Validation
PS Sentinel Hub, Planet in DSAS
. O . O Explorer)
® o0
e Data list of coastal zone e Create an account e NDWI, mNDWI Indices * Transects creation e Very high resolution
e List of available satellite e Filter images ¢ Image Classification e Statistics of shoreline Satellite image
images e Download historical « Shoreline Extraction movement ¢ Comparison of the two
* In-Situ data images e Historical shorelines methods

extraction

nack: |
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Data collection Y (G2 e servce
| l I . 1 ?hllmw';v;
[ climara ana
i | Ve "Ray Wave Mogel"
. s Bathymetry, GEBCO R il -t oo >
i MJ I SHHEE T H l =L
I Iy
I Evaluiiond I i J‘ ;
I Shwelouﬁon - :l
I mmle
I Wave characteristics and
I I m”:‘"ﬂuc.dth”l“
N Nnearshare
|
| Shorﬁg::elmwo i
E) B
R T
: bt I l
I l I Netannual longshora
sadiment tranzpart catimation
I Coastal ercsion I
I “hotspats”
|
: - !
l | I
| . !
: - 14
InterreJating Shoreline Change Rates to
Suspended matter, N . = == = Nst Longshore Sediment Transport
CMEMS i

Design better erosion
pravention/mitigation measures
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Data list -

No Data Products Description Nu'mber Resolution Period L1 JCUUL/ Source Link
of items cover Format
. . . 1 t .
1 Landsat4-5TM Historical Satellite images 5 30 m 23?50 Raster (geotiff) Earth Explorer https://earthexplorer.usgs.gov/
2 Landsat 8 OLI Historical Satellite image 1 30m 2015 Raster (geotiff) Earth Explorer https://earthexplorer.usgs.gov/
201

3 Sentinel 2 Historical Satellite images 6 10 m 20350 Raster (.jp2) Copernicus Open Access  https://scihub.copernicus.eu/

4 Bathymetry Bathymetry 1 0.0625 degrees - Raster (.png) EMODnet Z’Lt/ps://www.emodnet—bathymetry.
https: . t-bath try.

5 Seabed Slope Seabed Slope 1 0.0625 degrees - Raster (.png) EMODnet eu/ps /wrww.emod Dt S

6 River Discharge River Discharge data 3 Hourlysztr(ieeps- Mg 133150 ASCII (.csv) SMHI HYPEWeb https://hypeweb.smhi.se

2 e Corine 2018 1 5018 Etion = D) Copernicus Lan.d Monitoring https://lan.d.copernlcus.eu/pan-eur

Service opean/corine-land-cover/clc2018

8 Seabed Substrate Seabed Substrate 1 1:1M - Vector (.shp) EMODnet T g G e E e e R
eoserver/gtk/wms

9 Geology GISEurope Bedrock and Structural geology 1 1:1.5M - Raster (.png) OneGeology http://www.onegeology.org/
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Satellite image selection
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Satellite image selection \

Image selection should be based on:
 Clarity from cloud cover

» The correct geo-reference & Orthorectification

* The seasonality (all images retrieved in the summer months)
e Sea surface height (CMEMS data) / Tidal phase
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“
Table of Satellite Images Final Selection Pifos

No Date Data Products Resolution Dataset Type of file / Format Index
e 1 23-08-85 Landsat4-5TM 30m TM Collection 2 Level-1 TIF NDWI
2 19-08-90 Landsat4-5TM 30m TM Collection 2 Level-1 TIF NDWI
3 31-07-95 Landsat4-5TM 30 m TM Collection 2 Level-1 TIF NDWI
1985 - 2015 —~ 4 16-08-00 Landsat4-5TM 30m  TM Collection 2 Level-1 TIF NDWI
5 29-07-05 Landsat4-5TM 30m TM Collection 2 Level-1 TIF NDWI
6 12-08-10 Landsat4-5TM 30m TM Collection 2 Level-1 TIF NDWI
— 7 09-07-15 Landsat 8 OLI 30m OLI collection Level-1 TIF NDWI
m 9 25-08-15 Sentinel 2B 10 m Sentinel-2 mission JP2 NDWI
10 10-07-16 Sentinel 2B 10 m Sentinel-2 mission JP2 NDWI
11 30-07-17 Sentinel 2B 10m Sentinel-2 mission JP2 NDWI
2015 - 2020 —~
12  14-08-18 Sentinel 2B 10 m Sentinel-2 mission JP2 NDWI
13  14-08-19 Sentinel 2B 10 m Sentinel-2 mission JP2 NDWI

“'“"‘"3 - 14 28-08-20 Sentinel 2B 10m  Sentinel-2 mission JP2 NDWI

fume tutama, Lo
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Open source databases for satellite images @

https://earthexplorer.usgs.gov https://scihub.copernicus.eu/dhus/

https://www.planet.com/explorer/
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Open source databases for satellite images -

https://sentinel.esa.int/web/sentinel/sentinel-data-access
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Practical Session 1

Earth Explorer, Planet Explorer,
Copernicus Open Access Hub
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Browse Earth Explorer
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Browse Earth Explorer

Create an Account

vakie amergedh caccntaende dan e

Sign In
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Browse Earth Explorer

Select Area of Interest

«USGS
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Browse Earth Explorer =

Define the time period
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Landsat Historical images selection

Select Landsat Data Set
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Landsat Historical images selection

Additional criteria

= USGS
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Landsat Historical images selection

Choose Landsat Data Set
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Download Satellite Image

-

image selection

a USGS
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Download Satellite Image -

Download image
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Downloaded file s

Open Downloaded file

S8 LT05_L1TP_183032_19870610_20170212_01_T1.zip 15-Oct-18 1249 PM  WInRAR ZIP archive 4,

\/

LTO5_L1TP_183032_19870610_20170212_01_T1 15-Oct-18 1:13PM  File folder
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Copernicus Open Access Hub
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Copernicus Open Access Hub @

6

https://scihub.copernicus.eu/
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Register in Copernicus Open Access Hub '~
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Region of interest '~

Copemicus Open Access Hub
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Browse Copernicus Open Access Hub
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Satellite image selection
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Download Satellite Image
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Downloaded file -

S2A_MSIL2A_20211201T091331_N0301_RO50_T35TLF_20211201T121533.zip

\

S2A_MSIL2A_20211201T091331_N0301_RO50_T35TLF_20211201T121533

v

v A « GRANULE > L2A_T35TLF_A033652_20211201T091334 > IMG_DATA > R10m v
Name Date modified Type Size
| ] T35TLF_2021 1201T091331_AOT_10m.jp2 12/1/2021 2:44 PM JP2 File 938 KB
i) T35TLF_20211201T091331_B02_10m.jp2 12/1/2021 2:45 PM JP2 File 108,435 KB
L[] T35TLF_20211201T091331_B03_10m.jp2 12/1/2021 2:45 PM JP2 File 109,704 KB
Jid} T35TLF_20211201T091331_B04_10m.jp2 12/1/2021 2:45 PM JP2 File 109,076 KB
1) T35TLF_202112017T091331_B08_10m.jp2 12/1/2021 2:45 PM JP2 File 108,764 KB
L] T35TLF_20211201T091331_TCI_10m.jp2 12/1/2021 2:45 PM JP2 File 130,893 KB

----------

Black$es - | ] T35TLF_20211201T091331_WVP_10mjp2  12/1/2021 2:44 PM JP2 File 57,191 KB
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QGIS Download
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https://www.qgis.org/en/site/
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A Free and Open Source Geographic Information System
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SCP tool in QGIS
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Supervised Classification e~

Semi-automatic classification (Supervised Classification) is an image processing technique that
identifies the pixels of an image according to their spectral identity (spectral ID).

* Training Areas - Regions of Interest (ROls)

Max ROI width
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