
 PONTOS Final Conference |  PONTOS Platform and Resources |  12.10.2022 |  lefkats@iti.gr | Slide 1 |  http://eos.iti.gr/ 

Introduction to the PONTOS platform

Dr. Nikolaos Kokkos

Democritus University of Thrace, Greece

Eleftherios Katsikis / Ioannis Manakos

Center for Research and Technology Hellas

October 12-14, 2022

Yerevan, Armenia



 PONTOS Final Conference |  PONTOS Platform and Resources |  12.10.2022 |  lefkats@iti.gr | Slide 2 |  http://eos.iti.gr/ 

Aim

PONTOS Platform aims to: 

● 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

● 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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Services

● PONTOS Data Cube

Easy production of maps from satellite data

● PONTOS Web Application

Support of airborne and in-situ data management and 

additional tools utilizing satellite data

● PONTOS WebGIS 

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

Copernicus services)
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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 

PONTOS Data Cube
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Data Cube technologies

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:

 Django administration panel
 Jupyter notebooks
 PostgreSQL database
 Custom scripts – modules written in R and Python

What does it provide?

ODC allows analysis-ready satellite data to be packaged in "cubes“ in 
order to minimize data preparation complexity.
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Crop… …stack… …use.

Data cubes are 

time-series multi-

dimensional (space 

and time) stack of 

spatially aligned 

pixels.

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

Data cubes in a nutshell
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Datacube in a nutshell

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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Sampling a Data Cube

LongitudeLatitude

Time

A single time slice, 
similar to a standard 
“scene” can be used to 
assess a single point in 
time

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., 
Rodila, D., Richard, J. P., Allenbach, K., Dao, H., & Peduzzi, P.

Adapted from CEOS
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Sampling a Data Cube

LongitudeLatitude

Time

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.

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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Sampling a Data Cube

LongitudeLatitude

Time

Examples of Time 
Series analyses 
include: Land Change 
(PyCCD), Water 
Change (WOFS), 
Parameter variation 
along a transect 
(Hovmoller plot)

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

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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Tools

Land Water

o NDBI-NDVI-NDWI
o Spectral indices
o Spectral anomaly
o Fractional cover
o Custom mosaic

o Water detection
o Water quality TSM
o Coastal change
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Satellite data

PONTOS Data Cube incorporates multiple space-

borne products in the form of ARD satellite 

datasets:

⮚ 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,

Armenia

Georgia

Greece

Ukraine

⮚ Sentinel-2 Level-2A scenes for the time 

range 2015 to present are being 

ingested in PONTOS Data Cube
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Examples

Water detection example of 
the Georgian pilot utilizing 

Landsat-8 data

Water detection 
Task Manager
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Examples

Custom mosaic example of 
the Armenian pilot utilizing 

Landsat-8 data

Custom mosaic 
Task Manager
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Examples

NDVI index example of the 
Greek pilot utilizing Landsat-8 

data

NDVI index Task 
Manager



 PONTOS Final Conference |  PONTOS Platform and Resources |  12.10.2022 |  lefkats@iti.gr | Slide 16 |  http://eos.iti.gr/ 

Examples

Water quality TSM example 
on the Ukrainian pilot utilizing 

Landsat-8 data

Water quality TSM 
Task Manager
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Examples

Coastal change example of 
the Georgian pilot utilizing 

Landsat-8 data

Coastal change 
Task Manager
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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.

PONTOS Web Application
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Tools

In-situ data Airborne data Satellite data

o Graphs generation
o Descriptive statistics 

calculation

o Visualize images
o NDVI index
o NDWI index

o WaterMasks
o Hydroperiod
o EODESM
o Phenology Metrics
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Data

PONTOS Web Application incorporates data:

⮚ 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 

Armenia

Georgia

Greece

Ukraine
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Examples

In situ data analysis (ground 
temperature time-series)
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Examples

Airborne data analysis of the 
Ukrainian pilot

NDWI index NDVI index NIR band 
visualization

Image location 
detection
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Examples

EODESM visualization of the 
Georgian pilot

Satellite data analysis

Watermask visualization of 
the Ukrainian pilot

Hydroperiod visualization of 
the Georgian pilot
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Examples

Phenology Metrics visualization 
of the Armenian pilot

The day that the Green up 
was occurred

The day that the maximum 
NDVI was occurred

The day that the 
Senescence was occurred
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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. 

PONTOS WebGIS
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Consists of two different 
components: 

• a Map server that pushes the 
user’s queries to external Data 
Servers.

• a Web Server that hosts the 
PONTOS’s webGIS website 
and handles Python Server 
scripts

WebGIS – System architecture
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Data

PONTOS WebGIS incorporates: 

⮚Topographic data (NASA Database),

⮚Bathymetric data (EMODnet Bathymetry Portal),

⮚Land Use/Cover data (Copernicus Land Monitoring Service, 

other local services,

⮚Geology, 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,

⮚Meteorological data (Global Forecasting System of NOAA).

Armenia

Georgia

Greece

Ukraine
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• One webGIS website 
for all pilot areas.

• Every component is 
translated in local 
language.

• English

• Greek

• Armenian

• Georgian

• Ukrainian

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

WebGIS – Initial Display
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Armenian

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

WebGIS – Initial Display
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• Fully compatible with 
mobile devices

WebGIS – Initial Display – Mobile
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WMS service: http://labecolftp.env.duth.gr:8080/geoserver/PONTOS/wms

WebGIS – WMS Service

http://labecolftp.env.duth.gr:8080/geoserver/PONTOS/wms
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WMS service: http://labecolftp.env.duth.gr:8080/geoserver/PONTOS/wfs

WebGIS – WFS Service

http://labecolftp.env.duth.gr:8080/geoserver/PONTOS/wfs
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• 5 components:
o Region Control & Project 

information

o Layers Control

o Basemaps Control

o Zoom Control

o Opacity Control

Region Control & Project 
information

Layers Control

Basemaps Control

Zoom Control

Opacity Control

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

Region Control
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Information
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Zoom & Opacity Control
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You can toggle between basemaps

by clicking on initial basemap or 

selecting the basemap

Basemap Control
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Satellite

Transport Transport Dark Watercolor

Terrain

Basemap Control
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You can show and hide 

layers control

Layers Control
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Topography Bathymetry Landuse

Hydrology Coastline Movement Water Temperature

Available Layers
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Salinity Water Level Currents

Waves Seagrass Weather

Available Layers



 PONTOS Final Conference |  PONTOS Platform and Resources |  12.10.2022 |  nikolaoskokkos@gmail.com | Slide 42 |  https://env.duth.gr/

Topography Vegetation Landcover

Landslides Soils Landscapes

Available Layers
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Geology Hydrogeology Hydrology

Floods Debris Flows Bathymetry

Available Layers
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Display of topography 
data in every pilot site.

Layers Control – Topography
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Display of bathymetry 
data with iso-depths in 
every pilot site.

Layers Control – Bathymetry
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Display of landuse with 
interactive information 
(type and area) by 
hovering with mouse 
over map.

Layers Control – Landuse
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Display name of the rivers in 
local language.

Display of river discharge 
data in every pilot site.

Layers Control – Hydrology
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1. River name in local language

2. Selection of time range

3. Easy selection of latest time 
period

4. Forecast data of river 
discharge

5. Export toolkit of graph

1

2

23

4 5

Layers Control – Hydrology
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Display of coastline 
movement and movement 
rate

Display of values at hovering 
over coastline

Layers Control – Coastal Behavior
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Layers Control – Coastal Movement 

Rate
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Depth Control

Time 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.

Layers Control – Water Temperature
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Requested depth: 51.4m

Requested time: 13 May 2022 10:30

Layers Control – Water Temperature
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Requested depth: 203.2m

Layers Control – Salinity
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Depth control disappears

but time control is still 
active

Layers Control – Water Level
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Display value at mouse 
position

Animated currents as 
moving particles with time 
control (up to 5 days 
hindcast and forecast).

Layers Control – Currents
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Display value at mouse 
position

Animated waves as moving 
particles with time control 
(up to 5 days hindcast and 
forecast). 

Layers Control – Waves
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Interactive display of 
seagrass percentage at 
point (by clicking).

Layers Control – Seagrass
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Display value at mouse 
position

Display of wind as moving 
particles (up to 5 days 
hindcast and forecast).

Display of current weather 
data by right click on map 
based on local weather 
stations.

Layers Control – Weather
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Thank You
Շնորհակալություն

Dr. Nikolaos Kokkos

Democritus University of Thrace, Greece

Eleftherios Katsikis / Ioannis Manakos

Center for Research and Technology Hellas


