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1. The PONTOS platform will acquire data from land and marine databases (e.g. Copernicus, MODnet,
Géoservices Sextant and BLACKSEASCENE) and process space-borne images to assess the dynamics of
chlorophyll concentration as an indicator of water eutrophication to operatively monitor nutrient pollution
within the pilots for the period 2009-2021.

2. In-situ historical and PONTOS field data (e.g. TN, DON, NO3', NH4+ & TP, PO43') will be used for
establishing correlations.

1. PONTOS wjjwwndnnpdp indjwlbip dnp Yptph gwdwpwjhlu b éndwjhu tnndjwibbph
2inGdwpwulbphg (ophbwly® Copernicus, MODnet, Géoservices Sextant U BLACKSEASCENE) U
Ydwyh nmwpwénipjwl ypw hhdudwé wwwnytputbn® pinpn$hih ynugbunpwghwih nhuwdhywu
guwhwuwnbnt hwdwp® npwtu gnh Edinpn$hywghwjh gnighs ubunwunptph wnununnwdp
JGpwhuyGnt hwdwp 2009-2021pR. dwdwuwwhwwndwénid:

2. LYwwuwygnrpntbutn hwunwwnbint hwdwp Yoguiwagnpdytbl nbnnud ywundwywl U nuwwnwjhl
wnwiltipp (onhlwy’ TN, DON, NO_, NH,* & TP, PO °):
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PONTOS-GR (Greece)
Greece - Nestos River, it’s Delta and the coastal zone close to the Delta: approx. 2700 km2

Greek Pilot area is located in the Greek part of
Nestos River, its Delta, and the coastal zone close
to the Delta (approx. 2700 km2). The main
problems are similar to those of river delta sites
of UA and GE, such as long-term nutrient
pollution from the agricultural sector, municipal
and industrial wastewater discharge,
anthropogenic perturbation of ecosystem
functioning.

PONTOS-UA (Ukraine)

1.Best beaches and recreational areas in the south of Ukraine from Odessa city to the Danube
river delta: 170 km long, approx. 640km2
2.Dniester river delta area and adjacent estuary: approx. 1800 km2

Ukrainian Pilot area (PONTOS-UA) is located in the
north-western part of the Black Sea consisting of two joint
study sub-areas: the coastal line (PONTOS-UA_1) and the
Dniester river delta (PONTOS-UA_2). PONTOS-UA_1 includes
the best beaches and recreational areas in the south of
Ukraine from Odessa city to the Danube river delta (approx.
170 km long). The main specific problems are coastal
erosion and nutrient pollution (via riverine input, municipal
wastewater discharge, and reactive N (Nr) deposition from
land-based sources). PONTOS-UA_2 includes the Dniester
river delta area and adjacent estuary (approx. 1800 km2)
through which it is connected with the Black Sea; a
significant part of this area belongs to the Lower Dniester
National Nature Park. Main specific problems are nutrient
pollution (from the agricultural sector (NO3- leaching,
surface run-off, local Nr emission with further re-deposition
), municipal and industrial wastewater discharge) impacting
drinking and irrigation water quality (via eutrophication,
algal blooms, floating plants blooms, etc), natural fires/
burning of wetlands, river water discharge perturbation
(due to hydropower station impact) with all consequences
mentioned above.

ACOPIAN CENTER
for the ENVIRONMENT

OS Brainstorming Event | Eu

PONTOS-GE (Georgia) Black
PONTOS ac kA

1.The entire coastline of Georgia: 351 km long, approx. 600 km2

CROSS BORDER

2.The downstream part of the Rioni river, including delta area and Kolkheti National Park w COOPERATION

(Ramsar site from 1996, Emerald site): approx. 600 km2

Georgian Pilot area (PONTOS-GE) is located in the east
part of the Black Sea consisting of two joint studies
sub-sites the coastal line (PONTOS-GE_1) and the
Kolkheti (Colcheti) Lowlands (West Georgia)
(PONTOS-GE_2). PONTOS-GE_1 includes the entire
coastline of Georgia (approx. 351 km long). This coastal
area is under threat of severe coastal erosion caused by
a combination of sea-level rise, the tectonic sinking of
the land, alteration of the river, and the sediment flow.
All this leads to shoreline recession. PONTOS-GE_2
covers the downstream part of the Rioni river, including
the delta area and Kolkheti National Park (Ramsar site
from 1996, Emerald site) (approx. 600 km2). Main
specific problems are similar to those of PONTOS-UA
sub-sites, however, regionally specific issues take place.
Construction of several regulating dams and reservoirs in
the Rioni Basin caused a reduction of the river and
sedimentation flow dramatically impacting the delta
area and natural habitats within. This was aggravated by
the extraction of sediment and exploitation of river bed
quarries for sand that led to river sediment loss in the
estuary. Deforestation/ land cover change is another big
issue in that region. Spawning sites of Sturgeon species
(including Atlantic sturgeon) were severely degraded or
lost.

E 4 Jujntp’

e Uthwdtpa

tnwpwéplbp
e Ondwaénglbp
e L&tp

PONTOS-AM (Armenia)

Sevan Lake and its catchment area (approx. 5354 km2)

Armenian Pilot area is the only in-land area without
a direct connection to the Black Sea located in the
eastern part of the basin. This includes the Sevan
Lake, the largest source of freshwater for AM, and
its catchment area (approx. 5354 km2). The main
problems are similar to those of river delta sites of
aforementioned Pilot areas, including nutrient
pollution, insufficiently treated wastewaters,
biodiversity loss, perturbation of ecosystem
functioning, illegal fishing, etc. Moreover, land
cover changes due to water level changes, and
urban encroachment is a major challenge.
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Copernicus Open Access Hub

2017 pdwlywuhg ujuwé ywuwnytputph
' hwdwp JGup wwwyhubn Gup
Sentinel-2 wppwUjwyhu
(hwidwfuwyuwuntejnLtu= 5 onp UGy, Uhugl 10
U |nLéwigwith):

Lwubwywl ywuwytpubph hwdwn
Ywpnn Gup wwwyhub| Landsat 7 L 8
wppwljwyutppu:
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4@ DOWNLOAD

SNAP Download

Uppwljwyw)hl wwwnytputphg pinpndhi w-h dwlwpnwyp yennwstiine hwdwp
JGup Yoguwagnnpsétilp SNAP (Sentinel Application Platform) thwptpn

hnntup LUGppGRUGENL hwdwp® https://step.esa.int/main/download/snap-download/
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File  Help File Help

1/0 Parameters  Processing Parameters
Source Products

1/0 Paramatars Processing Parameters

Vald-pixel expression:

o

[2] Subset_S2A_MSIL 1C_20200729T09060 1_ND209_R0OS0_T3STKF_20200... Salnity: 216/PsU
Ozone interpolation start product (TOMSOMI): (optional) Temperature: 19.3/C
Ozone: 352,06 DU

Czone Interpalation end product (TOMSOMI): {optional) Air Pressure at Saa Level: 1027.2|WPa

e = Wuhpwdtawn

TS factor: 172

Air pressure nterpolation end product (NCEP): (optional) THere g 2LU Lh n LLI-LI b n D

e e wnhnipjnLl
Target Product

Threshold rtosa 00S:
Name:

Air pressure interpolation start product (NCEP): (optiond)

1L1C_20200725T0S060+_N0209_ROSO_T3STKF_20200725T£12307_sesampled_CRCC Threshold AC reflectances 00s: 01 b 2bnuu‘| uwin héwu D
: Threshold for doud flag on down trangrittance @865: 0955
e T — el e oqnu
D pekopN Alternative NNPath: °® 0 h 6'LI nLlJ 6h
Openn SAP Set of neuronal nets: C2RCC-ets v n‘ 2 D I.

[] Outout AC reflectances as rrs instead of rhow

Jdwywpnwyncd

Derive water reflactance from path radiance and transmittance

(] outout TOA reflectances
Lwfu wybiwgunwd Gup
ubpptnuywé ——
wwnytpubnp S IO

[[:] Output normalzed water keawing reflectances ]

[[] Outputirradiance attenuation coefficents

Output uncertainties

Run || Cose Run Close
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SNAP thwptpp hwadwpyncd £ pinpn$hi-wh

Ynugtluinpwghwt pwpuntgh jnLpwpwtg jnip whpubih
hwdwp:

nnnnnnnnnnn
ooooooooooo

Rw2qwnpyywé ynugbunpwghwubpp wbunp £ unnigytu
inbnnud swhnuduGpnd ud ywundwywl tndjuiuGpnd:

conc_chl [mg m*-3]

A A A
MEERs3.69 9.29 22.34
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Oquwgnpétiny wju UGennp’ UGup Ywnnn Gup wwnqgb,

e (3G Gpp U npintin GU uyuynd EYinpndhywgdwu
éwjpwhtn hpwnwpénejnLtuutnn:

e (3t nppwl GU tnuncd LJwl hpwnwpénie)nLulutnn:

e L2npndhih punhwuncp ynugbuinpwghwl Uhww
|&nLu:

e EJwpndbhlwghwjh uygplwlw YEntnp uwbi
wnunundwl wnpjnLpuGnph hGwn:

conc_chl [mg m*-3]

A A A
MEERs3.69 9.29 22.34
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Lpwgnighgs swithnedutGpnd U tindjuigbbph

Uhgngny Utup Ywpnn Gup
e nruntdbwuhnt| lnwppbn
wwnpwdGwnptph

thnfuhwpwptpnencuutnp:

e JbLpnwét| Eunpn$hywgdwl
wuwuwndwnutnu nL hGinnuwuplbpp:

o Juuwb| 2ngwlw [wlnwdtnh
(qJnLnwiinuwntuncenil, oph hnup,
pnLuwyuwunce)ncl ..)
thnthnfunipjnLubGpp Uuwlw |6h
gnh npwyh htwn Yuwdws

AT A A hpwnuwpéancejnLtbutnh htw:

0LGIB2374.88 37.42 90.0

conc_chl [mg m*-3] conc_tsm [g m*-3]

A A A A
MEER83.69 9.29 22.34
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? . Mwpwdbwnnptph ophuwyutn, npnug Japwptbpjwi
JGup Ywpnn Gup nuncdbwuhpbg
e Inh Jwlywpnwyh tnnwuwnwlundubpp
e TSS: Cunhwuntp Ywiujwy Ujneptp; 2ph
pwhwlghyncenLu
e Ullnwpwnp Unetph YynugGuinpwghwu
(N, P)

e Pnuubph dwéynyp L ytLuwgqwlugwd

e Qnunwuwnlbwnbuwlywl gnpénLutinipnLl
2nswiljw tnwpwépnid

e Lnswsé prywsuh Ynugtunpwghwl

wmmedia,if e 2nnuwwlywnl

e JAywl wwpwnubp
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Copernicus assisted environmental monitoring across the Black Sea Basin
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