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PubHe rocmomapcTBO 3iMCHIOE 3HAYHWI BHECOK B 3a0€3MEUeHHS HaIllOHAIBHOI
npomoBosibdoi Oe3nmekn. He 3Bakaioum Ha CYTTE€BE 3HIDKCHHS CEPEIHBOIYIIOBOTO
CHOXMBaHHA PUOHUX TPOAYKTIB, IXHS PONb Yy XapuyBaHHI HACEJCHHS 3aHIIA€THCS
CyTTeBOK. B 3arampHOMy OanaHCi CHOXWBAHHA TBapUHHHUX OUIKIB, IO BKJIFOYAIOThH
SIAIL, M SICHI Ta MOJIOYHI IPOAYKTH, YacTKa pUOHMX OLIKIB choronHi ckiamae 10%
mpotH 16% y 1990 pori.

[ocrauaHHs HaceNneHHs TMPOAYKTAMH XapuyBaHHI Ha OCHOBI pubu Ta
MOPETNPOAYKTIB Y HEOOXIJHIH KUIBKOCTI, BHCOKOI SIKOCTI Ta 3a JOCTYITHUMH I[IHAMHU
MMOBUHHO CTaTH TOJIOBHOKO 33J1avueto, sIK TOOYBHOI raimy3i puOHOTO rocroaapcTBa, Tak i
MiIPUEMCTB IO 3aiIMaIOTHCS TIEPEPOOKOIO.

Opecbka obnacte 3aiiMae Tteputopito 33,3 tuc. km? (5,5 % mumomi Ykpainn),
po3TamoBaHa B Mexax OaceilfHiB piuok Jynaro, Juictpa, [liBnennoro byry Tta pidok
[MpuuopHomop’s [1]. Puborocnonapcbkuii poua Onecbkoi 061acTi HapaxoBye OJIU3BKO
1140 pix 3 mpHTOKaMH BCiX MOpPsIKiB, moHax 270 BOAOHM MiciieBoro 3HaueHHs (8
BOJIOCXOBHIII, CTaBKH Ta 03epa) Ta moHaa 790 BomoiiM 3araibHOEPKaBHOTO 3HAYCHHS
(26 mumani, 50 BOIOCXOBHIII, CTaBKHU Ta 03epa) (Tabdm. 1) [2].

Tabnuys 1. Bonui 06’ exTH periony [3]

BopgHi 06’ektn KinbKicTb 0oanHMUDb
Ycboro 1092
Y Tomy ymcnhi:
MicueBoro 3Ha4yeHHA 905
3 HUX NepeaaHo B OpeHAay, 30Kpema: 116
BogocxosuLy, (Kpim BOAOCXOBULL, KOMMIEKCHOTO MPU3HAYEHHA) 10
CraBkiB 106
3aranbHoAEepPKaBHOro 3Ha4YeHHA 187
3 HWX NepesaHO B OPEHAM, 30Kpema: 4
CraskiB 4

3rigHo 3 JaHuMU Jlep:kaBHOTO KOMITETY CTaTUCTHKH Y KpaiHu (Tabi. 2), B mepion 3
2010 mo 2018 poxu B Omechkiii 00JacTi CHOCTEPIra€ThCsA CTIMKE 3HMIKCHHS BHIIOBY
pubwu, a BUIOOYTOK BOJHUX OlOpecypciB y BHYTPIIIHIX BOJAHUX 00 €KTaX 3 KOXHHM
POKOM 3pOCTae.
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Tabauysa 2. Bujios puou Ta 100yBaHHs BOAHUX OiopecypciB Onecbkoi ob1acti
y nepiog 3 2010 mo 2018 pp. (32 nanumu /lep:kaBHOr0 KOMITeTy CTATHCTHKH
Ykpainu [4])

Do6ysaHHA BogHMX Giopecypcis

CbOro Y T.4. y BHYTPilLHiIX BOAHUX Y T.4. pubu

Poku y 06’eKTax
T Yy % po none- T y % po none- T y % Ao none-

peAHbOro poKy peaHbOro poKy pPeaHbOoro poKy
2010 19527 39,9 4344 75,8 19073 39,5
2011 10150 52 5510 126,8 9847 51,6
2012 10318 101,7 5351 97,1 9542 96,9
2013 9700 94 5462 102,1 8904 93,3
2014 8894 91,7 5552 101,6 8258 92,7
2015 22245 250,1 5077 91,5 8499 102,9
2016 17500 78,7 8587 101 6186 121,8
2017 10933 62,5 9216 107,3 6644 107,4
2018 12803 1171 K K 7963,7 86,4

[Mpumitka. CumBoa (K) — [aHI HE ONPIUIIOAHIOIOTECS 3 METOI0 3a0€3MEYCHHS

BUKOHAaHHS BHUMOT 3akoHy VYkpaium «[Ipo nepkaBHy CTaTHCTHKY» IIOJO
KOH(1IeHIIHHOCTI.

Tak, B 2010 pomi BHIOOYTOK BOAHHX OiopecypciB y BHYTPIIIHIX 00’€KTax
Oneckbkoi 00acti ctaHOBUB 4344 T, a'y 2017 poii 30iIbIIUBCA BABIYI 1 CTAHOBUB 9216
T (puc. 1). 3nayHe 30inbIIeHHS 100yBaHHS BOAHUX 010pecypciB y BHYTPIIIHIX 00’ €KTax
cnoctepiraetecst 3 2015 poky, mo Moxe OyTH MOB’SI3aHO 31 CTPIMKHUM PO3BHTKOM
pubHOTO rocronapcrsa. Jlani 3a 2018 pik He OMPUITIOTHIOIOTHCS 3 METOIO 3a0€3IICUCHHS
BUKOHAaHHSI BHUMOT 3akoHy VYkpainu «[Ipo nepaBHY CTaTHCTHKY» IIOJO
KOH(1IeHIIIHHOCTI.

VY 2010 pomi BwitoB pubu y Oxpechbkiit obnacti cranoBus 19073 T, a y 2018 pormi
3MEHIIMBCS Maike BTpHYi 1 ctaHOBUB 7963,7 T (puc. 2).

ITpomucnoBuii BuoB pubM i BoAHUX OilopecypciB B YKpaiHi 3 KOXHUM POKOM
301JIBITY€THCS, O HalO1IbIIe BiIOyBa€eThCs Y [IpHIOpHOMOPCHKOMY PETIOHI.

AHai3 CTATUCTHYHHUX JaHWUX MIOJ0 BUAOOYBaHHS pUOM Ta BOJHHX OlopecypciB y
Opecpbkiil 0bnacTi mokaszaB, 1[0 30UIbLIEHHS OOCSATY BHJIOBY puOHM Ta N0OyBaHHA
BOJIHUX KUBUX PECypCiB BiIOYBCS TUIbKU 32 paXyHOK BHYTPIIIHIX BOJOWM.

KpiM ekonorivHoOi NpUYHMHU Jerpajainii puOHOT IPOMHCIOBOCTI, ICHYEe HHU3Ka
COLIAIbHO — CKOHOMIYHHUX, Cepell IKUX OCHOBHUMH € PO3BaJ KPYIHUX puO0I00yBHUX
opraHizaimiif, NpoJaX MOPCHKHX CYAEH, 3pPOCTaHHS OpaKOHbEPCTBA, BiACYTHICTH
3HAYHUX KalliTaJbHUX BKJIAJICHh B MEINOpAIlilo 1 BiATBOPCHHS, TiHBOBUU BHIJIOB 1
nepepoOka pubH, HeTOCKOHaIa 3aKOHOIaB4a 0a3a perynoBaHHs pubaybcTBa [S].
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Pucynok 1. BunoB BonHux 6iopecypciB  Pucynox 2. 3araJbHuii BUJIOB pudu y
y BHYTpilIHiX BoaHux o00’ekrax Opecbkiil obJacrti (3a  nmaHMMH
Opecbkoi  obGuacti (32 gaHuMu  Jlep)KaBHOTO ~ KOMITETy  CTaTHCTHUKH
Jlep>)kaBHOTO ~ KOMITETY  CTaTUCTMKHM  YKpainu [4])

Vkpainu [4])

(3a maHMMK [leprKaBHOrO KOMITETY CTaTUCTUKM YKpaiHu [4])

KputnunoMmy crany ramysi, sk B Omechkid o0nacTti, Tak i B KpaiHi 3arajiom,
CIPHSIM HACTYITHI YHHHUKHU: aHeKciss ABToHOMHOI PecmyOmikn Kpum, HecTabinbHa
MOJIITUYHA Ta EKOHOMIYHA CUTYallisl B KpaiHi, NepeopieHTalis OroKETHUX (PiHAHCOBUX
pecypciB B iHIII cepu HalliOHATBHOTO TOCIIOAPCTBA, a He B PUOHY MiATaTy3b TOIIO.
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AND MARINE WATERS ON THE BASIS
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Anthropogenic eutrophication is a common phenomenon in marine coastal waters
and in areas of river influence, leading to disruption of the ecological balance.
Intensification of the primary production process, which is represented by the mass
development of phytoplankton, particularly cyanobacteria, causes toxins release that
adversely affects water quality [1].

Studies of eutrophication processes’ specifics in modern conditions necessitate the
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use of remote and geo-informational technologies along with the data provided by the
«In situ» method. This approach makes it possible to optimize the process of
operational monitoring and to quantify the "fine textures" of bio-optical and production
indicators of eutrophication under anthropogenic influence along with climate change.

The primary stage of remote modeling is radiometric calibration and atmospheric
correction with a recalculation of primary satellite data, which presents information on
the intensity of radiation from the top of the atmosphere ("TOA radiance") in different
satellite spectral bands, into the data of normalized water leaving reflectance.

Atmospheric correction is necessary because satellite data in the form of TOA
radiance is essentially light reflected by air molecules and aerosols in the atmosphere,
and these contributions must be removed from the observed signal. The attenuating
effect of atmospheric gas absorption and scattering loss due to radiation transmission of
the water leaving the atmosphere must be taken into account as well. For atmospheric
correction in geo-informational programs there are pertinent modules and bio-optical
processors using which the primary data of radiometers is converted into the data of
spectral water properties. At the output the surface is a digital geographic information
raster with its each pixel’s quantitative values depending on scattering and absorption of
solar radiation into the sea by suspended particles (phytoplankton pigments and
inanimate components of inorganic suspension, DOM (including yellow matter) and
pure seawater). The validation of satellite data often occurs by constructing regression
and correlation relationships between normalized water leaving reflectance (thown) in
various combinations of satellite spectral bands with quantitative data of hydro-
ecological characteristics: chlorophyll concentration "a" [2], cyanobacteria pigments
such as phycocyanin and phycoerythrin [3], primary production, the ratio between
organic carbon and chlorophyll “a", biomass, the amount of phytoplankton, water
transparency, dissolved organic matter, total suspended particles etc. Based on the
equation of these dependences surfaces of production indicators are calculated by the
means of the geo-informational tool called the "raster calculator”. Processors based on
neural networks with embedded bio-optical algorithms are used in the case where there
are no regular direct measurements and it is necessary to obtain data on the
concentration of production indicators. One of the most common mentioned processors
is the C2RCC processor (Case - 2 Regional Coast Color) [5], integrated into the ESA
SNAP software package and trained to cover extreme ranges of scattering and
absorption, which allows it to be used for coastal waters.

Another approach to the assessment of eutrophication is based solely on the
spectral characteristics of water and includes conducting field (subsatellite) remote
measurements with optical radiometers of the spectral composition of light emanating
from under the water surface. The calculation of water reflection coefficient depends on
primary hydro-optical characteristics [6]. Measurement data proves to be a very
difficult and expensive task [7].

Thus, satellite data processing by bio-optical methods and their validation allows
for regular environmental monitoring of eutrophication processes in different time
periods and spatial scales.
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