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Aim Bask gus

PONTOS Platform aims to:

e deliver an operational platform incorporating various applications and
tools for the users’ community in the form of easy-to-access and easy-to-
use online services

e support and enhance environmental monitoring in the Black Sea Basin
area with the use of Earth Observation products obtained from Earth

Observation satellite missions, airborne and ground sources
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k. oot i Black $os
WS Services o y

e PONTOS Data Cube
Easy production of maps from satellite data

e PONTOS Web Application
Support of airborne and in-situ data management and

additional tools utilizing satellite data

e PONTOS WebGIS
Combination of information already existing on maps (e.g.,

Copernicus services)
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S PONTOS Data Cube sk

PONTOS Data Cube targets on addressing some fundamental

needs of EO satellite data users:

> contains a big volume of satellite data in order to minimize the time
and complexity that their pre-processing demands,

> decreases time and specialized knowledge that is required in order to
access, explore and process satellite data,

> includes applications which can be used to perform analysis

> does not require the availability of computational infrastructure on

the side of the end-user
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waIs Data Cube technologies L)

Technologies

The Data cube is an open source software (Apache 2.0 license). At its core, the
Open Data Cube (ODC) is a set of Python libraries and PostgreSQL database
that helps you work with geospatial raster data.

In summary: ‘@ o
= 7 a . ostareSOL jupyter
v' Django administration panel “ S’

v Jupyter notebooks
v PostgreSQL database
v Custom scripts — modules written in R and Python

R
What does it provide? .
ODC allows analysis-ready satellite data to be packaged in "cubes" in "’ django

order to minimize data preparation complexity.

python
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v Data cubes in a nutshell Binok yes

Data cubes are
time-series multi-
dimensional (space

and time) stack of

spatially aligned

...use.

pixels.

Source: Swiss Data Cube, Giuliani, G., Chatenoux, B., De Bono, A.,
Rodila, D., Richard, J. P., Allenbach, K., Dao, H., & Peduzzi, P.
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rovtos Datacube in a nutshell

191610 (x)

149020 (y)

Source: Swiss Data Cube, Giuliani, G., Chatenoux, B., De Bono, A.,
Rodila, D., Richard, J. P., Allenbach, K., Dao, H., & Peduzzi, P.

-----------
ooooooooooo
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waIs Sampling a Data Cube Lt by

Latitude

- < A single time slice,
. B similar to a standard
Time ~ ™ -
= “scene” can be used to
sl assess a single point in
~LY n time
L ]
QP

Pixels in the Data Cube are processed, aligned,
and compressed and ready for data analysis

Source: Swiss Data Cube, Giuliani, G., Chatenoux, B., De Bono, A., Adapted from CEOS

Rodila, D., Richard, J. P., Allenbach, K., Dao, H., & Peduzzi, P.
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péi'n'ﬁs Sampling a Data Cube L)

Latitude Longitude
Several time slices can be
# combined into one to form a
“Mosaic”. This is often used
to reduce clouds or create
seasonal or annual images.

Time

Typical Mosaics ... Most/Least Recent Pixel,
Mean/Median, Geomedian, Min/Max NDVI

Source: Swiss Data Cube, Giuliani, G., Chatenoux, B., De Bono, A.,
Rodila, D., Richard, J. P., Allenbach, K., Dao, H., & Peduzzi, P.
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2ONTOS Sampling a Data Cube b b
s

Examples of Time (G . Wintor Baseine
Latitude LongitUde ‘ Other Obs.

Series analyses
include: Land Change
(PyCCD), Water
Change (WOFS),
Parameter variation
along a transect

(Hovmoller plot) . , T . . =
50 100 150 200 250 300 350

‘ @ Spring Obs,
+» @ Autumn Obs.
O LTMSOS/EQS

10

Normalized EVI

Time

\

Time Series analyses consider the variation of data
over time to assess change

DOY

Source: Swiss Data Cube, Giuliani, G., Chatenoux, B., De Bono, A.,
Rodila, D., Richard, J. P., Allenbach, K., Dao, H., & Peduzzi, P.
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ONTOS Tools Black §a
\
| l
| l
i Land Water -
I |
i o NDBI-NDVI-NDWI o Water detection ]
. o Spectral indices o Water quality TSM |
I o Spectral anomaly o Coastal change ,
- o Fractional cover I
I o Custom mosaic )
| l
i |
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b et Satellite data Black §os

PONTOS Data Cube incorporates multiple space-
borne products in the form of ARD satellite
datasets:
Armenia Greece
> Landsat 5, 7 & 8 USGS Collection 1 Higher
Level SR scenes (Level 2) in a spatial resolution

of 30m for the time range 1984 to present,

> Sentinel-2 Level-2A scenes for the time
range 2015 to present are being
Georgia ingested in PONTOS Data Cube Ukraine
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PONTOS Examples Ly L

A O O8 Llaks Gt

o : o Water detection example of
s ‘ it 4ummmmm  the Georgian pilot utilizing
e e -- e Landsat-8 data
e e

Ieme  UssCuboManagiy »  looks~  faskManager = Sitorlbcodback R loppeamasiktals | [ Lepoat

43 Task Details Task Metadata
Pt | NPT
ey e
Task Paramelers Task Outputs

Scene Metadata

Water detection —

Task Manager

lage Image
T
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A
Examples

PONTOS

A PONTOS Dt Colee

: : Custom mosaic example of

s ammmm the Armenian pilot utilizing
i Landsat-8 data

Geospatial Bownds

"L s Lo

Mo DasCubmbthrups < Tod s Nl Maaye « Suteodd stk L ingwetmas wivats | OvLgmt

4 PONTOS Dats Cube

[ o 0 20 | s Task Details Task Metadata
RS i o e oot )

Task Paramelers Task Outputs

Lot Lost e 3 U0 MY P
L L) N Lowatrn rems Wazaz dwr
ye vy Berras “r ™ T P
[

CUStom mosa ic — Scene Metadata

Task Manager -
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PONTOS Examples Black yea

A L0 PN Olsts Gl L (i mp—

NDVI index example of the
Emmmm Greek pilot utilizing Landsat-8
data

A NONTOBE Dt Cubm [ T N T

Task Datalls task Metadata

lask Parameters task Qulputs

Sceno Matodata

NDVI index Task
Manager
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PONTOS
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Water quality TSM example
on the Ukrainian pilot utilizing
Landsat-8 data

Task Metadata

Poctios | MonsT
Scene Cuart
S Tourd TR

Task Outputs
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W occm Coastal change example of
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i ..‘ L;m Coastal Change
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roNISs PONTOS Web Application L)

PONTOS Web Application was created to be integrated in the
PONTOS platform in order to manage and analyze data that will
be created within the project’s lifetime, airborne and in-situ and

support additional tools utilizing satellite data.
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ONTOS Tools Black yea
s

! !
| : : |
: In-situ data Airborne data Satellite data :
! !
| |
* o Graphs generation o Visualize images o WaterMasks |
I o Descriptive statistics o NDVI index o Hydroperiod -
°  calculation o NDWI index o EODESM I
! o Phenology Metrics .
I |
! :
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PONTOS Data
\ Y

PONTOS Web Application incorporates data:

Armenia
> In-Situ data collected by the PONTOS partners
> Airborne Data collected by the PONTOS partners
> Satellite data from the missions Landsat 5,
Landsat 8 and Sentinel-2
Georgia

nnnnnnnnnnn
oooooooooo

Greece

Ukraine
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PONTOS Examples L)
e

Airborne data analysis of the
Ukrainian pilot

NDWI index NDVI index NIR band Image location
visualization detection
_ Ws~ . & s m
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PONTOS Examples Biaok a
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Satellite data analysis

Hydroperiod visualization of Watermask visualization of EODESM visualization of the
the Georgian pilot the Ukrainian pilot Georgian pilot

Watermask

Hyd rlod EODESM

Country: Georgia

Country: Ukraine Country: Georgin

Area: Dijlostor Rivor Delta‘area &iadjacont Arwa: Rion| River Daita & Kolkheti Natianal

Area: Rioni River Dults & Kolkhets Nations! ostuary Park
- Tiate; 2020-97:24 Dato: 2021-06-08
Feriod. 20214404 _20210600 Legends: Laqo‘n 1%
& Floating Vegetation ¢

Logendx = Em‘.rg\gm v%qclmlon B Cultivated Terrestrinl Yegetated
e + 00 b =] Open Water . Natural Terrestrial Vegetated
Download the Hydroperiod us —— = ﬁummllf\d Aquch Jaaa

Y ' | B Lt
GeoTIFF Download the Watermask as GeoTIFF - n:|::'=1n| g:::':t' egetated

B Naturil Surface
. Natural Water

Download the EQDESM as GooTIFF

Download the Watermask as pn
Download the Hydroperiod as png o

Downlond the EODESM us png
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PONTOS Examples L)
e

Phenology Metrics visualization
of the Armenian pilot

The day that the Green up The day that the maximum The day that the
was occurred NDVI was occurred Senescence was occurred
Senesconce day of the first phenological cycle

Area: Armenia
Year; 2021

reenUp day of the first phenological cycle Max NDVI day of the first phenological cycle
Area: Armenia
Year: 2021

118-135
136-150
: 151-365

L T E .
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PONTOS WebGIS L)

PONTOS WebGIS was created to be integrated in the PONTOS
platform in order to visualize data that are already existing in
maps or will be created within the project’s lifetime, and

organize them in a common spatial infrastructure.
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2ONTOS WebGIS - System architecture L b
-
Data Server side
Consists of two different “ Client side
components: WES )

* aMap server that pushes the Map Server i
user’s queries to external Data
Servers. / :

* a Web Server that hosts the : B w@'v.r- 1};11-:“4;‘«;
PONTOS’s webGIS website Python Server Scripts ﬁ Application-
and handles Python Server ' : Web Server | Yot bF
scripts b \\ y Lcaﬂ}_’{} /

.
R —
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PONTOS

Armenia

Georgia

Data e b

PONTOS WebGIS incorporates:

>Topographic data (NASA Database),
> Bathymetric data (EMODnet Bathymetry Portal),
> Land Use/Cover data (Copernicus Land Monitoring Service,

other local services,

Greece
>Geo|ogy, Hydrogeology (Local services),
> Floods (Local services) '
> Hydrologic data (Swedish Meteorological and Hydrological -
Institute),
>> Shoreline evolution data (Sentinel 2 satellite images),
>Oceanographic data (Copernicus Marine Environmental
Monitoring Service, .
Ukraine

>> Meteorological data (Global Forecasting System of NOAA).
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Po:;s WebGIS — Initial Display o L

coortnation W

http://labecolftp.env.duth.gr/PONTOS

“ PONTOS —

* One webGIS website
for all pilot areas. .

* Every componentis )
translated in local

language.
* English R
* Greek

* Armenian
* Georgian
e Ukrainian ’

Development: Bl Nacloos Koxkos
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PONTO WebGIS - Initial DISpIay Binok yes

http://labecolftp.env.duth.gr/PONTOS

PONTOS
Armenian

nopn it A0 ST 29 600
Pwpdpnupgnde: 134

gk [B Lplnqusess Lnlglnu
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ovro: WebGIS - Initial Display — Mobile bk

B

1
N
'

Fully compatible with
mobile devices
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b ot WebGIS — WMS Service Back $os
-

9 &
. (o ¢
V o .t t
» v ¥ Lo Sreess
e

? 16w 1y
’~ heir 3
e v
e 7 xon

¢ v ¥ Google Sateitts
®
@
i
-, .

Canmram 171000 B Scte 0NN = gy sepeer (0% 3 bamen V4 SV hewe Quiae @

WMS service:  http://labecolftp.env.duth.gr:8080/geoserver/PONTOS/wms
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k. WebGIS — WES Service Black$os
-
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WMS service:  http://labecolftp.env.duth.gr:8080/geoserver/PONTOS/wfs
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PONTOS Menu Slack e

Qi
* 5 components: - PONTOS
o Region Control & Project £ Region Control & Project T
information D Zoom Control information
o Layers Control ;
o Basemaps Control Rpagly ot
o Zoom Control i
o Opacity Control 5 — Layers Control

Kufiarz

—
Basemaps Control I A ’

Development: Bl Nkcloos Kokkos
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2ONTOS Region Control L

PONTOS

KauBoAn

Layers control is automatically
being modified based on the
available datasets for each-local
site

opment: BB Nikolacs Kokkos
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Information Black $os

4T NEGANIKHT
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waIs Zoom & Opacity Control L

PONTOS

Change Opecity

KafoAn

opment: BB Nikolacs Kokkos
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2ONTOS Basemap Control L

PONTOS

You can toggle between basemaps
by clicking on'initial basemap or
selecting the basemap

Development: B Nikolaos Kokkos
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PONTOS

Basemap Control Black yoa

cROssBONDER
COOMINATION

Transport
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PONTOS Layers Control s b

PONTOS

You can show and hide
layers control

Topography

100 Bathyrmetry

Larshuse
Hydvology

Coustal bedunvion

Water tempesature
Kaflaha

Safinity
Wator level

Currenits

W

Caphy

Development: B Nikolaos Kokkos
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Pontos Available Layers Ly L

Topography Bathymetry Landuse

————y e T e — e ———
Hydrology Coastline Movement Water Temperature
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Pontos Available Layers Ly L

Salinity Water Level Currents




crossnonoen
coortnarion 8

e .
PONTOS Available Layers

Vegetation

Landcover

Topography

Landscapes

Landslides
10.2022 | % nikolaoskokkos@gmail.com | Slide 42 | g4 https://env.duth.gr/
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FaNIS Available Layers L

Geology Hydrogeology Hydrology

—

Floods Debris Flows
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P@s Layers Control — Topography b b

Coordinates: 40 5680, 24 29156
By Height: 221 m

‘ " Display of topography
_ / data in every pilot site. 9

Development: [ Nikolasos Kokkos
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crossnonoen
coortnarion 8

Layers Control — Bathymetry

“a
PONTOS
' PONTOS = .
\ Display of bathymetry . -
oy oud data with iso-depths in s

every pilot site.

100

Bathymetry

000 m
3000 m :
80,00 m \
¢ :
180.00 m i
500.00 m / { g
- T e m
3000.00 m
s 4 e Coordinates: 40,8125, 24 5833
4800.00 m Depth: -19.78 m !
5800.00 m

6000 00 m

Development: B Nikolaos Kokkos
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FaNIS Layers Control — Landuse Ly L

PONTOS

Display of landuse with

interactive information

(type and area) by

hovering with mouse

over map. e

Development: [ Nikolaos Kokkos
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ol L Control — Hvdrol Black o2
J ayers contro yaroiogy crosres

PONTOS

. ! n Ntﬂ‘.n(

Display name of the rivers in
local language.

Display of river discharge
data in every pilot site.

Development: Nikolaos Xokkos
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PaNTas Layers Control — Hydrology Lt by

wIveTTuUT 5- . i

5.7 Export toolkit of graph

Baoca

Development: Nikolaos Kokkos
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cnossnonoen

\ Layers Control — Coastal Behavior

*  PONTOS

¥

» A odiny
S— — '3
High acaretion (>20m) L :

w Mactiom acoreion (10 1o 20m) -
w— St accredion (110 10m)
w— Stabie coastine (-1 10 1m)
e St erosion («1 %0 -10m)
e Mechium erosion (<10 to -20m)
High erasion {<-20em)

EEZESNEIZ)-  Display of coastline

Sy N movement and movement
rate

Display of values at hovering
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- Layers Control — Water Temperature
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Depth Control

Display Water Temperature at any
depth level (with slider) with up to 5
days hindcast and forecast.

Interactive display of value at point
(by clicking) at any depth.

Coordinates: 40 8272 24 0156
Wator tomperature: 18.118 °C

Time Control

Development: B Nikolaos Kokkos

#® PONTOS Final Conference | 2 PONTOS Platform and Resources | & 12.10.2022 | % nikolaoskokkos@gmail.com | Slide 51 | @& https://env.duth.gr/



oooooooooooo
oooooooooooo

Layers Control — Water Temperature

PONTO
| ~ONTOS = :
. e e - (NGRS s e - 0

Requested depth: 51.4m >

Coordinates: 405236, 24 3320
Water temperature: 13 531 *C

yestédtime: 13 May-20

Development: [l Nikolaos Kokkos
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- Layers Control — Salinity

~_ PONTOS

Coordinates: 40 4528, 24 5330
Salinity: 38973 psu

Development: B Nikolaos Kokkos
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Depth control disappears,,,,_ g
_but time control is still
;active .‘ Coordinates: 40.7326, 24.9635

Water level: 0.586 m

------------
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Layers Control — Water Level

-------
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~ Layers Control — Currents

PONTOS
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& Control — Waves

PONTOS

Dirmctionc 2011°, Wave Helght: 0.1 m
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~ Layers Control — Seagrass

PONTOS
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100

Seagrassy

Coordinates: 407883, 24,5105
Seagrass: 42 %
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Layers Control — Weather et
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