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EfXINNOs in Georgia

Establishing and Operating an Innovative Marine Technology Transfer
Network for Enhancing the Transition to a Sustainable Blue Economy in
the Black Sea Basin
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Training on assessment of chlorophyll-a concentration

Methodology For Calculating Chlorophyll-a Concentration From Sentinel-2
Images Using SNAP
(Sentinel Application Platform)

G. Mikeladze, N. Megvinetukhutsesi
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Research motivation and The Study Area

Why Poti ?

o The "Hydrological Crossroads"”
of Georgia.

Highly complex coastal system.
One of the most ecologically valuable
territory .

o Goals: Quantifying human
impact (Port/City) vs. natural
dynamics (Wetlands/MPAs).

Key topics: Anthropogenic, Estuarine Dynamics, High Conservation Value
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Assessment of chlorophyll-a concentration
Problems/Impacts

* River discharge (nutrients (nitrogen, phosphorus), sediments, organic matter)
* Urban / industrial discharge (wastewater from cities or industry)

 Agricultural runoff (rain washing fertilizers off land into the river/Water pollution with organic matter from

agricultural wastes)

* Coastal local currents and winds
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Satellites Used In Remote Sensing

= Sentinel 2A and 2B: Two polar orbiting satellites
positioned 180° apart.

=  Equipped with multispectral instruments - 13
spectral bands.

=  The swath width is 290 km.

= The revisit time is 5 days at the equator (with
both satellites).

= Processing levels include Level-1C and Level-2A
(atmospherically corrected).
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Sentinel naming scheme

S2A _MSIL1C _ 20240312T080731 _ _RO78 _T37TGG _20240312T085424.SAFE
Mission ID Acquisition time Relative Orbit Product Unique
Tile .
number Identifier
level of pr?duct Number
processing field

The diagram shows the Level-1C product acquired by Sentinel-2A on March 12, 2024, at 8:07:31 AM.
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How To Download Satellite Imagery From Open-Access Geospatial Data Portals
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Open-source databases for satellite images

Copemicus Open Access Hub
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Sentinel 2 (10m)

\/Selecting the area
\/Specifying the date

‘/choosing a satellite
platform

‘/Determining
cloudiness

BSB00193 - EfxINNOs

Selection and downloading satellite images

Nutsa Megvinetuk. - Q I $ I 1

0 swee? @ 2 | O

Gpemicus =
BROWSER

VISUALISE

w,

[ SH DASHEOARD [ WORKSPACE

¢ search Showing 22 results
Selectall Add to workspace
- _202603141 113448 SAFE
E Mission: SENTINEL-2  Instrument:MS| ~ Size:731MB
Sensing time: 2026-03-14T07:56:09.0240002
SENTINELZ WS SZMSHC 0oL

[

S2C_MSIL1C_20260312T080731_N0512_R078_T37TFH
_20260312T101921.SAFE

Mission: SENTINEL-2  Instrument:MS|  Size: 675MB
Sensing time: 2026-03-12T08:07:31 0250002
SENTWNELZ WSi sausifC XY

S2C_MSIL1C_20260312T080731_N0512_R078_T38TKM
_20260312T101921.SAFE

Mission: SENTINEL-2  Instrument:MS|  Size: 650MB
Sensing time: 2026-03-12T08:07:31.025000Z

SENTINELZ WSI sausifc 0o &

S2C_MSIL1C_20260312T080731_N0512_R078_T37TFG
_20260312T101921 SAFE

Mission: SENTINEL-2  Instrument:MS|  Size: 431MB
Sensing time: 2026-03-12708:07:31.025000Z

seNTiELZ Wsi sausitc 00&

§2C_MSIL1C_20260312T080731_N0512 R078_T37TGG
_20260312T101921 SAFE

Mission: SENTINEL-2  Instrument:MS|  Size:632MB
Sensing time: 2026-03-12T08:07:31 0250002

SENTINELZ WSl sausifc CX-¥Y

" S2C_MSIL1C_20260312T080731_N0512_R078_T37TGH
_20260312T101921 SAFE

Mission: SENTINEL-2  Instrument:MS|  Size:833MB

Sensing time: 2026-03-12708:07:31 0250002

SENTINELZ WSl saMSIfG CX-Y

S2A_MSIL1C_20260311T080021_N0512_R035_T37TGG
20260311T100431.SAFE

- Sensing time: 2026-03-11T08:00:21 0240002

hole]

Cesa About  Support

opermicus
S RPN — Leatlet | © OpenStreethiap contributors - Disciaimer, © Senfinel Hub




i p— . Co-funded by
HILCITEY the European Union

\l ': XT Black Sea Basin

( Opernicus EN v  NutsaMegvinetuk... “ £ By / i T Q I
BROWSER 5 . ? P { T

| ~ A
ALIS SEARCH & 560508 i o= 1~

3

Tgmrde ¥ « o *

(% SH DASHEOARD 4 WORKSPACE - P \ - leneiti
DATE: SINGLE @ s -~
e
< YYYymmoo > 30%

S
e
@fmEn

v/Selecting the —
e CAet fon) Sl o]

CONFIGURATION:

Default v

DATA COLLECTIONS: * = % ~

Sentinel-2

Sentinel-2 L1C

Sentinel-2 L2A

525414

PPN = Leaflet | © OpenStreeiMap contributors - Disclaimer, © Sentinel Hub (<. % a 2 g ¥ < - Lat: 41.112, Lng: 44 456

BSB00193 - EfxINNOs



" —— . Co-funded by &
HILCITEY the European Union

NEXT Black Sea Basin

=
3 "@ seoeeokm? & |22
F & TR

BROWSER
@l

‘ Opermicus Nutsa Megvinetu i £ i 7
VISUALISE 3

(2 SH DASHBOARD [ WORKSPACE

Sentinel Mosaics demdiyn

CLMS Land Cover and Land Use in Priority Areas e
s

Uy Srnad

CLMS Land Cover and Land Use Mapping Filters >
chkiocsi)

/Specifyi ng the CLMS Bio-geophysical Parameters

Complementary Data

date ' & )

q TIME RANGE:

2026-02-28

Filters

Bacraat]

2026-03-31 ol (GEEGE

Filter by months

l:l opermicus  EBesa

IR0 = Leafiet | © OpenStreethap contributors - Disclaimer, ® Sentinel Hub [ 358 8 3 3 At @iy Lat 41.307. Lng: 44.236

BSB00193 - EfxINNOs :



P Py ) Co-funded by
HILCITEY the European Union

\l ': XT Black Sea Basin

Gbemicus EN v Nutsa Megvinetuk... v St

BROWSER A
@y

VISUALISE

i) E g o e o

(2 SH DASHBOARD [Z WORKSPACE . o]
SEARCH CRITERIA: fochomenycy

Product name

To appiy  ocation fiter, please define an AOlia POI

Filters =
# S

/ . Immediate © ()
choosing a s
satellite platform Fies
SENTINEL-6
CCM Optical Filters =»
CCM SAR Filiers =

Copernicus DEM Filters =

v Determi ning p——
c I 0 u d i n e ss CLMS Land Cover and Land Use in Priority Areas

CLMS Land Cover and Land Use Mapping Filters =

VV E .
b _, " N =
l:l Gpgmp vs Eesa About  Support =3

EET — Leaflet | © OpenSireetiap contributors - Disclaimer, © Sentinel Hub [ 35 3 G ‘ Lst: 41.552. Lng: 44.445

BSB00193 - EfxINNOs



Interreg BB ootred® e
N E XT Black Sea Basin

Gpemicus BN

BROWSER

VISUALISE

4 SH DASHBOARD [2 WORKSPACE

¢ search Showing 22 results

Select all Add to workspace

_202603141113448 SAFE

Mission: SENTINEL-2  Instrument:MS|  Size: 731MB
Sensing time: 2026-03-14T07:56:09 0240002

SENTINEL2 WS samMsiG 0o &

v check selected
image settings
and download

$§2C_MSIL1C_20260312T080731_N0512_R078_T37TFH
_20260312T101921 SAFE

Mission: SENTINEL-2  Instrument:MS|  Size: 675MB
Sensing time: 2026-03-12T08:07:31 0250002

SENTINEL2 MSI S2MSIC [ Ke3F 3

$2C_MSIL1C_20260312T080731_N0512_R078_T38TKM

_20260312T101921 SAFE

Mission: SENTINEL-2

Sensing time: 2026-03-12T08:07-31.(
SENTINELZ MSI  S2MSIC

S2C_MSILIC_20260312T080731_N051
_20260312T101921 SAFE

Mission: SENTINEL-2  Instrument:MS|  Size
Sensing time: 2026-03-12T08:07:31 0250002
sewTmEL2 s samsic 0ok

QL78_T37TTFG

S2C_MSIL1C_20260312T080731_N0512_R078_T37TGG
_20360312T101921.SAFE
Mission: SENTINEL-2  Instrument:MS|  Size: 632MB
Sensing time: 2026-03-12T08:07:31.025000Z

senTNEL2 WS samsic 0ok

" S2C_MSIL1C_20260312T080731_N0512_R078_T37TGH
_20760312T101921.SAFE
Mission: SENTINEL-2  Instrument:MS|  Size:333VB
Sensing time: 2026-03-12T08:07 31.025000Z
sewTiEL2 sl samsic ect

S2A MSIL1C_20260311T080021_N0512_R035 T37TGG
_20260311T100431 SAFE

Mission: SENTINEL-2  Instrument:MS|  Size: 314MB
Sensing time: 2026-03-11T08:00:21.024000Z

Gpcrn\chs Cesa

BR8] — Leafiet | © OpenSireetiap contributors - Disclaimer, © Sentinel Hub

BSB00193 - EfxINNOs



Co-funded by ;
|nte|’reg - the European Union m

N E XT Black Sea Basin

Calculating chlorophyll-a concentration from Sentinel-2 images using SNAP
(Sentinel Application Platform)

WORKFLOW

Land Cover:

Resampling to 10m Subset with

polygon

C2RCC processor

* Study area WKT * Optional
(Geometric
parameters in text

format)

*Level-1C product * S2 band, higher
resolution

Chlorophyll-a
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C2RCC processor

The processor retrieves modeled water reflectance coefficients from the database, along with the
radiance of the associated upper atmospheric layers.

The processor is based on neural networks trained to perform the following tasks:

=  Determination of water reflectance from top-of-atmosphere radiance

Retrieval of the inherent optical properties (IOPs) of the water body

Conversion of “IOPs into concentrations” is carried out using scaling factors
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Calculating chlorophyll-a concentration from Sentinel-2 images using SNAP
(Sentinel Application Platform)
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Import and
visualization of
satellite imagery

e R T—

BSB00193 - EfxINNOs



Interreg [N ooemcet® o
N E XT Black Sea Basin

Calculating chlorophyll-a concentration from Sentinel-2 images using SNAP
(Sentinel Application Platform)
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Calculating chlorophyll-a concentration from Sentinel-2 images using SNAP
(Sentinel Application Platform)

C2RCC processor
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