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The Application of Earth Observation: Chlorophyll-A
Concentration & Eutrophication Dynamics
with the Example of Assessments via PONTOS platform
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LEARNING OBJECTIVES OF MODULE 1

Learn about the causes and impacts of eutrophication in water ecosystems

Familiarize yourself with the history of remote sensing and chlorophyll-a (challenges and solutions)

Identify the satellites used for water quality monitoring
Download freely available satellite images
Learn how to calculate chl-a concentrations from satellite images using ESA’s SNAP toolkit

Use the PONTOS Data Cube to calculate Total Suspended Matter (TSM) concentrations
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MODULE STRUCTURE

O 1 Eutrophication in water ecosystems (causes
and impacts)

02 Using remote sensing to monitor
eutrophication dynamics

03 Calculating chl-a using the SNAP toolkit and
C2RCC processor

O 4 Using the PONTOS Data Cube to calculate
Total Suspended Matter
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01 Eutrophication in water ecosystems
(causes and impacts)

Image source: ConserveEnergyFuture

This section will introduce you to the
classification of water ecosystems and
their trophic states, issues related to water
quality monitoring, eutrophication and its
drivers, as well as, the importance of
ensuring the good status of water bodies.
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Eutrophication in water ecosystems

Aquatic ecosystems are classified into 3 main trophic states
(i.e. nutrient content):

1. Oligotrophic systems:
Characterized by very low nutrient content (likely nitrogen (N)
and/or phosphorus (P) being a limiting factor, thus very low
productivity. Very high water transparency.
2. Mesotrophic systems:
Higher nutrient content leads to higher primary productivity (more
plants and algae), likely higher secondary productivity, lower water
transparency due to higher dissolved organic matter and algal grow
3. Eutrophic systems:
Very high nutrient content, excessive algal blooms, turbid waters.
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Eutrophication in water ecosystems

Image source: tnluser

Eutrophication is the process of excessive algal
growth due to increased nutrient (particularly N
& P loading).

Eutrophication can lead to:
e Increased BOD (Biological O, Demand)
Potential anoxia
Reduced biodiversity
Toxic cyanobacterial blooms
Increased undesirable emissions (CH,, H,S)
Release of bad odours
Loss of ecosystem services
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Eutrophication in water ecosystems

Causes of eutrophication may include:

e Agriculture & husbandry Egg%%ggchTloN \

e Urbanization
o Habitat destruction/land change "
o Untreated sewage Ry
o Land erosion

e Floods

Blocked Sunlight

Fertilizer

=> Indicator / outcome of anthropogenic
impacts and water quality deterioration.

Image source: earthhow
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Eutrophication in water ecosystems

Inner
Bister Membrane Stroma

To assess eutrophication and algal biomass in water :

Membrane Intermembrane ‘ (aqueous fluid)
ecosystems, researchers often use the o
concentrations of chlorophyll-a (chl-a) as a proxy
measurement. Chl-a is:

e A pigment found in plants & algae. It is vital for
photosynthesis and is what gives plants their
green color.

e Positively correlated with algal biomass.

e Often used as an indicator to monitor water
quality. For instance, reporting of chl-a
concentrations is required as part of the EU
Water Framework Directive (WFD).

{inside of thylakoid)

/
Granum Lamella

(stack of thylakoids) b

Image source: Wikimedia Commons
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02 Using remote sensing to monitor
eutrophication dynamics

To compliment the in-situ measurements of chl-a
and algal biomass / productivity

To measure other water quality parameters:
Turbidity, Total suspended matter (TSM), Dissolved
Organic Matter (DOM), etc.

But there are challenges:
e Isolating the chl-a signal from other optically
active compounds
e The diel (vertical) movements of plankton in
the water column
e Atmospheric correction

Image source: NASA/ Sc1ence Photo L1brary |
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Using remote sensing to monitor eutrophication dynamics

To assess eutrophication dynamics via remote | e | xrays | moye || Rye: | Radar ’m o -
sensing, it is convenient to measure chl-a
. . . . 1x10% 1x10"% ; 1x10* 1x10%  1x10° 1x10*
concentrations due to its optical properties.  w.iciongth gnmeters)
Chl-a has higher reflectance in lower
Visible Light

wavelengths (blue + green regions) at lower
concentrations.

=> |t works very well in marine ecosystems
but has historically posed challenges in inland ™, - e B 107 s
waters with higher [chl-a]+ humic substances D i b

High Energy Low Energy
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Using remote sensing to monitor eutrophication dynamics

Historical overview:

Earliest chl-a estimation via remote sensing started in the
late 1970s in marine waters [Nimbus 7, Coastal Zone Color
Scanner (CZCS), based on 2 bands]

SeaWIFS, MODIS, MERIS, Landsat 7,8,9, Sentinel 2, 3 (OLCI)
have all since been launched that can estimate chl-a.

Satellites with multispectral images = possibility of more
complex algorithms to estimate chl-a in inland waters

Making use of neural networks to better isolate and
identify specific optical characteristics
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Satellites used in water quality remote sensing

Landsat 7 ETM+ Landsat 8 Sentinel 2
-

@ @
2012 2013-2015 2015-2019
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Wavelengths & bands of satellites used in water quality remote sensing

Comparison of Landsat 7 and 8 bands with Sentinel-2
100

Sentinel-2 msi

Landsat 8

& }OU s { N
N e

Atmospheric Transmission (%)

400 900 1400 1900 2400 10000 11000 12000 13000

Wavelength (nm) usna.edu
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Wavelengths & bands of satellites used in water quality remote sensing

Sentinel_z properties: Waveband Central 2, (nm) Bandwidth (nm)  Spatial resolution (m)

1 Coastal acrosol 4427 21 60
Q Q 2 Blue 4924 66 10
Time period: 2015 - 2021 3 |'coicin Shia % i
e Sentinel 2A and 2B: polar orbit, phased at b K o 3 19
L 5 | Vegetation red edge 704.1 I5 20
180° to each other 6 | Vegetation red edge 740, 15 20
Q o q Q 7 Vegetation red edge 7828 20 20
e Equipped with multispectral instrument (MSI) (00 ez o %
with 13 spectral bands B 864.7 21 20
. - O | Water vapour 945.1 20 60
Wide swath width (290 km) 10 | Shortwave infrared - s = 7

o . el 373.5 :
Revisit: 5 days at equator (2 satellites) N re— 1613.7 91 20
12 | Shortwave infrared 22024 175 20

e Level 1C and 2A (atmospherically corrected) 2
Sentinel 2 bands and their characteristics (sentinel.esa.int)
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Using remote sensing to monitor eutrophication dynamics

Collect in-situ data (e.g.
historical datasets, PONTOS

Identify Appropriate field data)

Sensor(s) &

Data Product(s) \

\ Compare in-situ &
Remote Sensing

/ data

Work with Satellite Imagery

(download, pre-processing)

( )

Finalize the results

i Communicate :
Finnize e to be integrated into Prepare the first
eutrophication *~  PONTOS blatf < Results to = results
assessment PIALSOLIN Stakeholders

\ /
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03 Calculating chl-a using the SNAP toolkit and

C2RCC processor

Estimating chl-a concentrations using the C2RCC
processor: —

It started as ‘The CoastColour’ Project

e |t was amended by additional neural
networks and eventually renamed as Case 2
Regional CoastColour (C2RCC)

e It is applicable to all past and current ocean
colour sensors as well as Sentinel-2

e Itis available as a package in ESA’s SNAP

Figure 4: C2RCC processor family tree
Toolbox

Image source: Brockmann et al., 2016
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Estimati ) . . _
stimating chl-a concentrations using the C2RCC 5 B—
processor sz FD—*
HE—
The model uses 5 components for scattering and ﬁ'c: -
absorption: i m ~ *d
SEN—
31 —
1. pigment absorption (apig) % %D—
2. detritus (adet >,
ade :
3. gelbstoff (agelb) Eg B— _D_,
4. white scatterer (bwhit) - calcareous %g D_D aw
material Bt Icg';ig?omgggﬁ:fdel conversion in-water
5. typical sediment scatterer (btsm) waler constituents Sl st 445 i i PEOCHCIR

Image source: Brockmann et al., 2016
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Downloading freely
available satellite images:

1. For Landsat images,

b

use the USGS Earth = ) gt Basic Steps to retrieve satellite image |
Explorer website g

[earthexplorer.usgs. == © o SRRl 1. Select the Area of Interest

gov] o - 2 gl 2. Define Sensing Period

. Select Satellite Platform
. Select Product Type
Define Cloud Cover
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Downloading freely
available satellite images:

4. S

You can then add the e e
Image;}:oofprlr_\t -

selected product to cart, e
view its metadata, or —
download it directly. [. g ]

<
/ Addto C
Metadata 2
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Down loading freely B Copernicus Open Access Hub
available satellite images: =.= SRR -
X
I . Senthoperiad ,i” =5 Xanthi R iirmeria L
2. For Sentinel images, i iy W | : P ==
use the Copernicus Open — - . 7= »
Access Hub i " Basic Steps to retrieve satellite image
[scihub.copernicus.eu/dh = ™™ N ol |
1/}

us/] w1, Select the Area of Interest

Retative Orbit Number (from 1 to 175} —*—2. Define Sensing PeriOd

© ; 3. Select Satellite Platform

* rcre w4, Select Product Type

e TR o6 T Gt Cone WGBTS 5. Define Cloud Cover

[0 70 20|
Q_' Mission: Sentinel-3 - -

. !
P e (Pea® e e by Spseme e
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Copernicus Open Access Hub

Choose image(s)
and add to cart or

n° Veliko Tarnova

Display 1to 13 of 13 prod:c!s‘ &% } = N 9 o - 3
Orde( By: Ingestion Date 0pr =) Gatiow s
download dlrectly Add t E
q Done: ( footprint:ir POLYGON((24. 2656933084 79058

40 709756001564 19,25 230342236521704 40.70975600156419,25.230] 5 Bulgaria '
41.17620250681159, 24 25569‘330947%58 411762025068 1159,24. 265693309‘179053 y d o, /}

SOOI AANS P s e, - BAARA AT A TAR AR AR AR e AAAA y ara s

msu MSILIC_20200720T000801 _N0209_ROS0_T3TGL_20200729T412307 |

Downiomd URL; hitps Aeediub copenmcss sahusOdatas 1Producis e T4 i
Mission, Sentinelr2 Insirument: MSI- Sensing Ik

4 Haskovo!

4

o
Emme Ku\cualeh -

=0 s24_MSIL1C_20200729T090601_NOZ09_R0S0_

Dowyriosd URL hr ub Copeacu.
Mission Sentneh2 st

SN 524 _MSIL1C_20200729 7090601 szpkL!GKngskmw o

Is Downfoad URL hirss Ase
% Mission’ Sentinel-2 in
]

S$2A_MSILIC_20200719T090801_N0208_R050_TISTKF_20200749Te107 O
Downdosd URL hifps Macdhoud copermcus sutihuvodalad 1/Products(Yed fad7a 339,
Mission: Songnel-2 instrument MS! Sensing Date 2020-07-18T09.06.01 0242 Sz
Protucts per page: |25 v| page: 1 |of1

e,

/\p Ouzce

mo-h/’»\dapa 2an

'n .f" 5

COPETIITS SNV CONTY T TROTa] THOUC T o6

ment MSI Senseng Data 2020-07-29T090601.0242 Sz

\

\ A
J \ =
L 5 Cou Srew 1 Dn § Cum Srwwtion ety Saabirs § VoS
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Black)ea

CROSS BORDER F
coorERATl on

from datetime import date

Sentinel satellite images products = api.query(footprint,
from the Copernicus Open date = ('29}51219'f date(2015, 12, 29)),
order_by = 'ingestiondate',
Access Hub easy. orbitdirection: 'DESCENDING',
platformname = 'Sentinel-2",
[sentinelsat.readthedocs.i producttype = "S2MSI1C’,

o/en/stable/]

cloudcoverpercentage = (9, 20))
api.download all(products)

api.to_geojson(products)

from sentinelsat import SentinelAPI, read_geojson, geojson_to_wkt

footprint = geojson_to_wkt(read_geojson('/path/to/map.geojson"))

api = SentinelAPI('user', 'password', 'https://scihub.copernicus.eu/dhus")
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Sentinel nomenclature:

S2A_MSIL1C_ X _RO50_T35TKF_20200729T112307
Identifies a Level-1C wissicmn ib | Relative Orbit Product
product acquired by Produit number Discriminator
Sentinel-2A on the Level Tile Number

. field
It was acquired over Tile
35TKF during Relative All the bands included in the file are in JPEG2000 format.
Orbit 050, and processed
with In addition, a “True Colour Image” in JPEG2000 format is included

within the Tile folder of Level-1C products in this format and a manifest
xml file that tells the computer what is inside the file.
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Calculating chl-a using the SNAP toolkit and C2RCC processor

File Edit View Anslysis Leyer Vector Raster Optical Rader Tocks Window Help Qr

To process the downloaded a% m TET L TP EESI LT TRy
images, we will use the
European Space Agency’s (ESA)

Sentinel Application Platform A common architecture for all

(SNAP) Sentinel Toolboxes is being
[https://step.esa.int/main/dow 22 jointly developed by Brockmann
nload/snap-download/] e e e g &1 Consult, SkyWatch and C-S called

the Sentinel Application
Platform (SNAP).

Thes tool window = used 30 manpuate the
colouring of images shown 1 a0 Image view
Rightt row, there & no selected imge v

Preo §

Amicn

sateusy e ssosumiy 041 ()
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Overview of meth0d° Retrieval of Landsat-8 and Sentinel-2 images

(2013-2021)
Subsetting to pilot area

Resampling all bands

(15m for Landsat-8, 10m for Sentinel-2)

Thematic water processing for chi-a and TSM
with C2RCC processor

Validation of results with field visits and in-situ
chl-a measurements
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Calculating chl-a using the SNAP toolkit and C2RCC processor

& snap Wl Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

TO lImport Satell]te .a :t ‘ Re > e ;{ g (% .... & rf:z N D ‘ Q @ ;'3 s o | [ ___s EE 9

4 Product Library

image, go to File — g9y
Open Product. s

D209_R135_T38TNK_202011127092407

Alternatively, you sesson

>
can also ‘Drag & Expor .

Drop’ the file into
the Product Explorer
window.

Navigasion ~ (4] cone_chl | Colour Manpulation - (4] cone_chl © | Uncerwingy Visualisation ] Viorld View |
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Calculating chl-a using the SNAP toolkit and C2RCC processor

® snap File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

2 ° @ [ ] [1] S2A_MSIL1C_20201112T075151_NO209.R135 T36TNK_20201112T7092407 - |/ i ONTOS/ ite Images/COPERNICUS/202(
TOVISLIallZGthe Al R s ”*.’,P“C‘%‘-'h'\)"”’\blﬁeﬁm\ E B

3 3 Product b(plortf [\ !hul.bh
lr.nportt-f-d image, R 01 o
I"lght Cth on the :gg ﬂ:"j“‘:‘:""za;:" i @ e Select RGB-Image Channels
product and press on of Grovg odis by Tipe Profile:

(Senti Natural 3
‘Open RGB Image e" mageinow ‘ | Sentinel 2 MSI Natural Colors

Close Product

Wi ndow’ . ?Iose AII Products Red: B4

lose Other Products
Creen: B3

Save Product

Save Product As...
Blue: B2
Cut X
Copy BC
Paste By

Delete B | Store RGB channels as virtual bands in current product

Properties

‘Navigation - [4] conc_chl Icolnurmmpulmon-[n] :onc_r.mO] Uncertainty Visuzhsation ] World View:

CROSS BORDER
COOPERATION

Black §e

@i

[<x! |

| <>

~ Help
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Calculating chl-a using the SNAP toolkit and C2RCC processor

@ snap File Edit View Analysis Layer Vactor Optical Radar Tools Window Help

ene [1] S2A_MSIL1C 202011127 Band Maths... [0982407 - [/Volumes/Untitiec/PONTOS/Satellite Images
To select an area of : : ; =
,ﬁﬂa%&%%%gﬁg |r-, : iY@ o\ BIEHEB
1 ProductExplorer © | Pixellnfe | | ¥ ity 2
]ntereSt’ go to the O W11 52A_MSIL1C_20201112T075151_ND209_R135_T3BTNK_2 g Displacen e ® SpecityProduct Subset
‘Raster’ tab and DEM Tools 5 Band Subset _Tie-Point Grid Subset _Metadata Subset
Geometric 2 T B
Masks » Reference Band:| B
select subset. There Dt Convericn ; =L . _
image Analysis > s ee ey Geo Coordinates.
you Can use the Classification >
Segmentation » . o
. l I Export > Scene start X: 0}ic
visual tool, to Bands extractor Scene start Y: 0
choose your focus SeRnE X I
Scene end Y: 972}|C
area.
Scene step X: 1j(S
Scene step Y: 1|(C
Subset scene width: 997.0
Subset scene height: 973.0
Snuirce cerene width 1R300
Navigation = [4] conc_chl | Colour Manipulation - [4] canc_chl & | i | World View

Estimated, raw storage size: 372.1M

B | carcel | | hep
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Calculating chl-a using the SNAP toolkit and C2RCC processor

‘ snap File Edit View Analysis Layer Vector Optical Radar Tools Window Help
e [1] S2A_MSIL1C_ 202011127 Band Maths... f092407-[lvuumes{umnled/PONlOS/Satelmelmages

CLIIL RN L IR loew= « ME =D

n
® o Resampling
File Help

Product Explorer 3 | Pixelinfa
(- (1] S2A MSILIC 20201112T075151 NO209 R135 T38TNK 2

3e0-Coding Displacement i

Subset...

(LYl Resampling Parameters

DEM Tools »
Q a Geometric » Define size of resampled product
To make all image bands of equivalent s , S =
I t 1 ’ I l d t I th :33(2 C:nmfrs|on : Ri i : Resulting target width: 10980
resowution, we'ill need to resampte the mage Analysis esampling
Classification » Resulting target height: 10980
. Segmentation > . Targer width
p rod uct f'l Ie o A - By target width and height: ' : | '
Bands extractor Target height
Width / height ratio;  1,00000

By pixel resolution (in m):

To do so, go to the ‘Raster’ tab, click on

‘Geometric’ and then on ‘Resampling’.

Define resampling

Upsampling method: Nearest a
We will use B2 as the reference band to S B
resample all bands to 10m resolution. Fag downsamling meshc: B

Advanced Method Definition by Band

Nayigation = [4] cone_chl | Colour Manipulation - (4] conc_chl €3 | Uncertainty Visualisation Wiorld View e Resample on pyramid levels (for faster imaging)

- Close
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Black'yea

CROSS BORDER
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Bulk Processing with Graph Processor Tool (GPT)

cxourcws/>

Svariable

parameteza olaas™"cem.ba.ceres.bindlng.dom. ZppDosBlament™>
<file>D:\Desktop\napovainon sPM\images from sPM MArre\satellite\s2a MsiLic 202007297090601 NO0209_ROSO_TISTAF 20200729T112307. xip</filer

/paransters>

ass®"con.bo.ceres.binding. dom. XppDonElement™>
AndoB2< /v ufarancesand>

=0
e §dw~Resample®>

Resample

<targetResolution/>
<upsanpling>Nearest</upsampling>
<downsampling>First</downsanpling>
<flagbewnsazpli

2 «/neae

as [c'pcuzovsubut- /eperator> \
% =f <
Ll s

>Pirst</flagbovnsanpling>

urceProduct refid="Resample"/>

s claas="com.bc.ceres.binding. dom. AppDonElemant™ >
urceDands />
<region>0,0,0,0</cegion>

Subset
<referencesand/>

<gecRegion>POLYCON ((23.58007945251465 41.0165901184062, 24.727497100830078 41.0165901184082, 24.727497100030078 40.66456985473633, 23.5880 S 40.6645

6473633,
) <subSamplingX>1</subsamplingx>
Liogl

o »1</ sublampl ing¥>

1se/fullswach>
dRamms/”

@ “copyMazadazartrue</copyNetadata>
4 ! Araneters>

<node 4= wWrite'>
14 <cperator>Write</sperator>
47 <wources>

1 <sourceProduct refide“Subsct=>/>

23. 465 41.0165901

extensible Markup Language file length: 2479 lines: 70 tn:18 Col:22 Sel:010 Unix (LF)

150 8859-7

INS
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Now to calculate chl-a and
TSM concentrations, we will
use the C2RCC processor.

To do so, go to the ‘Optical’
tab, then select ‘Thematic
Water Processing’ and
choose ‘C2RCC Processors’.

Select the processor
equivalent to your product
(e.g. S2-MSlI for Sentinel-2
images).

Mvigion < FIAGE | Coiour Marpulnea - (3] Sentied 2 W81 Na
ORed  Geen  Bue

Moss Opticms
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Calculating chl-a using the SNAP toolkit and C2RCC processor ol | Bz
There, change the values of the following parameters to match the i == |
in-situ conditions at the time the image was taken: o orrs

Salinity et =

Te m pe rat u re Threshold for cloud flag on down transmittance @865:

Atmospheric aux data path:

[ J
[ J
e Ozone R
[ J
[ J

Set of neuronal nets: C2RCC-Nets

P reSS u re | m Output AC reflectances as rrs instead of rhow

Derive water reflectance from path radiance and transmittance
E l t g I [Output TOA reflectances

eva l o n —JOutput gas corrected TOSA reflectances
[Output gas corrected TOSA reflectances of auto nn

+ u ntic k a I I be IOW boxes H Output path radiance reflectances

_JOutput downward transmittance

Output upward transmittance

Output atmospherically corrected angular dependent reflectances
_JOutput normalized water leaving reflectances

[Output out of scope values

Output irradiance attenuation coefficients

__{Output uncertainties
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Calculating chl-a using the SNAP toolkit and C2RCC processor

Product Explorer x| Pixel Info | El || [3] Sentinet 2 MSt Naturat Cotors RGB * | @ [4] conc_cht %
@ (1] S2A_MSILIC_20210928T074711_No2o1_R135_TI&TNK 20210928

DOUble CliCk on the latest = [2] subset_0_of_S2A_MSIL1C_20210028T074711_NG301_R135_T38T

» B Metadata

created product to expand, E’: -
then CliCk On ‘BandS’ —> 8“5;;‘}3;“:::&”“ 202109287074711_N0301_R135_T38T
‘conc’. There you will have 2 ‘s=c™

nery created images: ~ & tane

@ conc_tsm

Nt T

e chl-a concentration - -

Navigation ... | Colour Ma... x| Uncertainty... | World View | &

P TSM Editor: @ Basic ) Sliders () Table 2F
& 3
Colour ramp: Lﬁ l'!u
denved from wew_water_chi v | oo
TN .

You can select the colour of / -
each image from a number of
available templates and
specify the data range.

# More Options



*

* *
*
* 4k

Project funded by
EUROPEAN UNION

“a
PONTOS

Common borders. Common solutions.

Calculating chl-a using the SNAP toolkit and C2RCC processor

Select the colour of each
image from a number of

available templates and >
specify the data range.

Navigation - (1) conc_chl | Colour Manipulation - [1} conc_chl €2 I lincertainty Visuahsation I World View | ﬁ,g]

Editor: €) Basic ~ Sliders ' Table il

Colour ramp: E r_’%ﬂ
derived from cc_chl a Logyg
derivad from cc_chl

e 3

Pleiades_color_palette

'

'gradi:m,r:d

CHL_SeaWiFS

I S TTS—
hue_angle

wiew_water_tau

| == B
cc_lop_quality

Kompsat_calor_palette

Black’yea

cross sorper [
COOPERATION

Navigation - [1] conc_chl | Colour Manipulatian - (1] conc_chl &

| worldwiew |

Editor: ) Basic Sliders Table

Colour ramp:

derived from ce_chl

Display range
Min:
0.1

Range from File

Range from Data
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Calculating chl-a using the SNAP toolkit and C2RCC processor

@ snap O Edit View Analyss  Lmer Vector Raster Opticai Radar Tooks  Window  Meln

2 ® [ll¢ 5 Open Product... BILIC 20180726T074561 1 _NO206 R136 TISTNK 201807 26T001254 nesempled C2RCC 1am] - [NolmsntillediPONTOS/Pruce sae 20 1H/07 b sl 0 of 52A MSIL1C 201507267074
- il o ) = BN

= % R pexiect ’8‘,:{% R A AT

You can export the T el

& (1) subser ¢ Siome Product
+ ) Metadat  Chosa Al Products

created images by clicking FERT oo

on ‘File’ — ‘Export’ and -
u.. mgort » e <
selecting on any of the L R e

JPEG-2000

o8V

desired file formats, P | iew

N

BeollFF

including GeoTIFF, -
JPEG-2000, NetCFD4, |
ENVI, HDF5, etc. i S —
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04 Using the PONTOS Data Cube to calculate

Total Suspended Matter

QPONTOS Data Cube Mome Data Cube Managar =  Tools =  Task Manager = Submit Feedback 2 L5gged in as

The last part of this module will describe
how to use the PONTOS Data Cube to
calculate the Total Suspended Matter (TSM)
in water bodies.

Welcome to PONTOS Data
Cube

rd-asers wii the ablity of easy exploration
aksaton of madiam rescluson (10 - 30mpixel) data
PONTOS pilot area

0 satelios ased date
roperabiity and sowial consistency
eady Data (ARD) Producss

rom Scenes 1o Pasls

PONTOS Data Cube contains:

TSM is an indication of water turbidity (i.e.
low water clarity), thus high TSM
concentrations could often indicate low
water quality, water pollution, and
anthropogenic pressure.

» Landsal 5, 7 & & ARD in a spabal resolution of 30m from 1984 10 present.
« Seninel.2 ARD In a spalial rasolution of 10m fiom 2015 to prasent

PONTOS project has raceived funding Irom the ENI CBC Joint Cperaticnal Programme Black Sea Basin 2014 - 2020 under Grand Agreemen! BSB 883
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Using the PONTOS Data Cube
-
To access the PONTOS Data - PONTOS Black yea
Cube: Pl tried b -
1. Go to the PONTOS P°|NT°S -
= A Copemlcus assisted environmental monl(orlng across the Black Sea Basin
project website
(pontos_eu.aua.am) Home About v  PONTOS Platform  Publications Outreach Newsroom PONTOS Hackathon Contactus O,
4_' - - bl

2. Click on the tab entitled —

PONTOS Platform
“PONTOS Platform”

Click to Access Data Cube Click to Access WebGIS Click to access Web App

3. Now, click to Access —
Data Cube
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QPONTOS Data Cube Home Data Cube Manager ~ Tools » Task Manager ~ Submit Feedback A Logged in as: Kazanjian G Logout

nd

Water Water Delection S Data
On the PONTOS Data Cube: = -

PONTOS Data Cuf ability of easy exploration,
management, analysis and visualisation of medium resolution (10 - 30mipixal) data
from satellite missions for 2ach PONTOS pilot area.

1. Register your username

2. Signin

3. Click on Tools -> Water
-> Water Quality TSM

t offers,
» Ease of use and access 1o satellite-based dala

» Multiple dataset interoperability and spatial consistency
» Use of Analysis Ready Data (ARD) Froducts

« A Shift in Paradigm from Scenes to Pixels

PONTOS Data Cube contains:

= Landsat 5, 7 & 8 ARD in a spatial resolution of 30m from 1984 to present,
» Sentinel-2 ARD in a spatal resolution of 10m from 2015 to present

Instructions:

« All vieb browsers are supporied. The system has been tested with Google Chrome, Mozilla Fireiox and Opera
« In order to use the applications. you should sign in or register, in case you don't have an account

« The available applications are divided into three main categories: Land, Water and General.

« From Menu > Tocls > Choose Category > Application, you may select the application you wish e.g.. Water Defection.

« From Menu > Task Manager > Choose Category > Application, you may view / download the output of your most recent application's execution.
« From Menu > Data Cubs Manager, you may find more miormation about the available datasets.

PONTCS project has recawed funding from the ENI CBC Joint Operational Programme Black Sea Basin 2014 - 2020 under Grand Agrsement BSB 889
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Using the PONTOS Data Cube

QPONTOS Data Cube Home  Daia Cube Manager =  Tools ~  TaskManager ~  Submit Foodback A Logped in as: Kazanjian G+ Logout

Choose the pilot site (location
you are interested in to

perform your query. , 2 ‘.f
' . R

Total Suspended Matter

The TSM toolalldwsilisare to/fiin a5 cd®m 1o detemilfe he average amoin of suspandad matat n = glien aea

. AT £ 4

» 6O @

AM - Sevan -aka & Sevan Laka GE - Rioni River Delta & Kolkheti GR - Nestos River & River Delta UA - Dniester River Delta area &
Basin National Park adjacent estuaries
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Using the PONTOS Data Cube

Here you Can Select: QPONTOS Data Cube Home Data Cube Manager +  Tools ~ Task Manager ~ Submit Feedback L Logged in

Fillers History Results Oulput o+ | et YL / gaunes Pann )
1. Images from Lvver =[5 P A somkir
) . . ¢ % I~ ‘_“,‘ . !
specific satellites e o W a [& Yo s o
[ G 5,
Data Selection: i ° e #
f I N
20 TSM reSUItS Result Type (Map view/png): Bhly <\ S <
shown as =P Average TSM a] | bt S o) i Sl “;,' sl Gadsbay, &)
) /! 3 -
Generate Time Series Animation | Sre, < Q"-"q":““ 5 S \ o \_ - Dagiysen
a. Average e L [y | 3 =
ini % : y Uty > \
b- M]n]mum Geospatial Bounds: ‘ o y waguihis \,_N \ \
. " Con i nl R ‘
C. Ma)(]mum Min Latitude Max Latitude } g 2 ) g ‘.*::Vl”‘mm_’hv‘ N \\
d v r. bi lit 40,1455 4 40,6431 a U el "/llp'l"mmb Suwing _ s
° aria y Min Longitude Max Longitude | e \\\ - ‘Vzl':‘ I \ N
| M . 5 e e Unpp )
. 44.9143 2 45.6590 S ""“Q"fﬁ .tw,‘w}ww%wé;nlﬁwh p e Lwnnbutu
3 o Opt]on to Start Date End Date ?"" P > 9 et : e g 7~ keibsear
generate a time 07/03/1938 01/31/2021 P e uk’:\;‘\, indtin b j
series animation it 2 | b W 2 —~—
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Using the PONTOS Data Cube

Here yOu can SeleCt QPONTOS Data Cube Home  Data Cube Manager~ Tools ~  Task Manager ~  Submit Feecback
(cont’d):

Qarax=Tovy

| ol ok
History ~ Resuts  Output 1+ bt }f Db £33
= | Uughintaty™ q\'h‘ : . 54
Sateliite \ wbdnn
1 . The Spat:lal . Landsat 8 gl = { - 2 '\p(,mt, ' :‘T[!’Zi?;.
3 upnply
boundaries either e Selaciicin: B ol
a. via entermg Result Type (Map view/png): hy FRIE / \\ =7
W adpusmln
Average TSM Vo P AL Pl Gadabay |
the exact N\ Vi Ol ,
. Generate Time s Animation S :‘ “‘ Ul AT Cpi o &, ’
coordinates I [ i 2 2y & ! & | (
. £
5 wnndioh NS
b. By dranng a Geospatial Bounds: i :':f \; i !
e 9 5 { X 3 ’hm{um' \\\
po lygon ol il B & Pimpbinbiduwb ) Stnwpgnithph N 5
40,1516 5 40,6256 s et W ' A g
2 The period Of Min Longitude Max Longitude S i\ | ‘
. \ ) Sy \
- 44,9495 ~ 45 6540 A A RO R i L Yenbuls S L=
interest for your P LA e
Start Date End Date F DN /7,’ abatih
g . s
analyS]S _> 07/01/2019 10/31/2021 Sl - rendninh
& G e
_ ) . Karakoyuniu Ny hwnwinh
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When you click submit,
you will notice a TSM
Query appear under
running tasks.

Wait till the query is
completed and a colored
picture will appear within
the selected boundaries,
showing the TSM
concentrations as
specified in your query.
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Using the PONTOS Data Cube

QPONTOS Data Cube Home Data Cube Manager « Tools « Task Manager « Submit Feedback A Logged In as: Kazanjian  G» Logoul

B0 Hstory  Results  Output + ] B P N S Lat: 41,0014, Lon: 46.2861 ||
. W 1 ( Tt sy |
Satellite - o, - e s
Landsal § v [ m i 93 ; |
1 $othh
: |9 S Es
Data Selection: A 3 Mewsse
Result Type (Map view/png): } e &L
o
Averags TSM - )
......... s
Generate Time Series Animation Sl
Nona v
y s B
Geospatial Bounds: LG o
o e
Min Latitude Max Latitude Uipie
40,1455 40.6431 i ks
fou
Min L i Max L
445143 45.6590 = tiied
Start Date End Date A T " gy " )
. i — o
0610172019 08/31/2018 ¢
195
S
Additional Options - aN - ~ : i iy S v
Running tasks ‘\:\{ T AR X e N P
¢ Bl N s Lt Zent — ;
[Tsm query Cancel| | ppee Oh g, i Y ey A LN
1 Y, o | -~ Vv~ (i i G 20N
w . 5/ s \ o
]a\”" N " e 7l
s ? ~ —

\.\{W! o, | % ot
— il N ~
- \ 2 O 7 |
Change Map Typa e " O\ -~ g P
¥ N ~ P, ;/'"" Leafet | Map data © OperiSlreetban contrtutors
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Using the PONTOS Data Cube

To review any of your
previous queries, you Can sw o . " :

Waler ’ Waler Detection

Click on CTaSk Manager’ Satellite |& Areald Time Start Time End Latitude Max Latitude Min Longitude Max o General » m Anknded Rroduot e

Coastal Change
LANDSAT &  Sevan Lake July 1, 2019 July 1,2020  405336218414585  40.5336208414586  45.0788807818663  45.0788797818663  TSM Query

None Dctmls
— Water — Water

LANDSAT 8 Sevan Lake Juna1,2019  Aug 31,2019 40.8430863023854  40.1455815899712 45.6588838121224  44.914341170133  TSM Query None Average TSM None Detalis

Qua lity TSMO Showing 110 2 of 2 entries 7 o A8 - Next

Q PONTOS Data Cube Home DalaCube Manager - Tools ~  Task Manager ~  Submit Feedback A Logged in as: Kazanjian G Logout

There you will see a list
of all your requested
queries.

Click on Details for more
information.
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Using the PONTOS Data Cube

Here you w‘ill See the QPONTOS Data Cube Home  Data Cuba Manager »  Tools « s ager « tF & Logged in as: Kazanjian  G»Logols
details of your query and Task Details Task Metadata
be able to download the =

Scene Count 10
Status  Complete Pixel Count 3902175

produced images in ool ot
GeoTIFF or NetCDF Task Parameters Task Outputs
format (Lat, Lon) Min (40145582, 44.914341) Averago TSM Path  View Image

(Lat, Lon) Max  (40.643086 , 45.658884) Clear Observation Path
Task Type  Average TSM Water Percentage Path

Animation Type  None NetCDF Path X
> GeoTIFF Path  Download |

Scene Metadata

08/26/2019
Clean pixels 203892
Total Pixels 302175
Clean Pixel Perc... 5.23%
08/19/2019
Clean pixels 649937
Total Pixels 3902175
Clean Pixel Perc... 16.66%
08/10/2019
Clean pixels 71492
Total Pixels 3902175
laan Dival Dar~ 1 R
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Joint Operational Programme Black Sea Basin 2014-2020 is co-financed by the European Union
through the European Neighbourhood Instrument and by the participating countries: Armenia,
Bulgaria, Georgia, Greece, Republic of Moldova, Romania, Turkey, and Ukraine.

This publication has been produced with the financial assistance of the European Union.
The contents of this publication are the sole responsibility of Copernicus assisted environmental
monitoring across the Black Sea Basin - PONTOS and can in no way be taken to reflect the
views of the European Union.
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