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EUTROPHICATION OF THE WATERS OF ODESSA BAY

One of the main environmental problems of the Black Sea is the
eutrophication of shelf waters. The general unsatisfactory ecological condition of
the sea is primarily due to a significant excess of pollutants over the assimilation
capacity of the marine ecosystem, which constantly leads to significant and rapid
development of eutrophication processes, large-scale hypoxia, hydrogen sulfide,
siltation and habitat siltation and the reduction of fish resources [3].

Sea waters of the Odessa region and, first of all, the coastal water areas are
largely under the influence of anthropogenic pressure caused by the activities
of the ports, industrial enterprises, housing and communal services and
agriculture. The most powerful sources of anthropogenic pollution are a river
runoff and the coastal point sources, which primarily include wastewater
discharges from the various economic entities located in the coastal zone, as
well as the seaports. In addition, a wide range of natural factors (temperature,
salinity, precipitation, wind, currents, etc.) determine forming the water
hydrochemical regime and as a result — affect the marine biota state.

It is known that the main factor in the water body eutrophication
(apparently — «water bloom») is an excessive content of biogenic substances
(nitrogen, phosphorus and silicon compounds) and organic matter, the main
source of which is a river runoff.

The river runoff impact on the environmental conditions of the South Western
Shelf (SWS) waters is most pronounced in its western part. According to the
UKrSCES monitoring studies (1991-2005) a high level of water pollution with
nutrients remains in a number of coastal waters of the SWS, located near the
mouths of the Danube, Dniester, Dnieper-Bug estuary, Odessa Bay, industrial and
resort cities of the Crimea and the Kerch channel [9].

In 2015 the content of dissolved phosphate phosphorus in the coastal waters of
the Odessa region ranged from analytical zero (<5 mg/d®) to 61.4 mg/d® and on
average it was 9.1-9.4 mg/d®, according to regular observations in the area of Cape
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Small Fountain and the beach «Arcadia». The maximum phosphate phosphorus
concentrations were observed in the winter period in January when transformed
waters from the Dnieper estuary entered Odessa Bay. In June the dissolved
phosphate phosphorus content in the coastal waters of the Odessa region was
varying in the range from analytical zero to 13.0 mg/d®, and in September it
reached 27.7 mg/d® with average values of 6.2 mg/d® and 17.2 mg/d®, respectively.
The increased concentrations of phosphate phosphorus (13.0 mg/d®) were
observed in the waters of the port «South» in June and in September they were
27.7 mg/d® in the area of Naftogavan [3].

In 2015 a range of variability of the amount of mineral nitrogen compounds in
the coastal waters of the Odessa region corresponds to 7.5-590 mg/d®, with an
average value of 76.2 mg/d® per year. In June and September the average
value of the amount of mineral forms of nitrogen in the coastal waters of the
Odessa region was 52.3 mg/d® and 99.5 mg/d®, respectively [4].

As in the previous period, toxic pollutants (P) (petroleum hydrocarbons
(PH), chlorinated hydrocarbons, toxic metals (TM), the content of which is
controlled by the Bucharest Convention) were detected in the marine
environment of the South Western part of the Black Sea in 2015.

Quite a high frequency of detecting the pollutants in the marine
environment is characteristic for polychlorinated biphenyls (PCBs),
organochlorine pesticides (OCP).

An integral indicator of the degree of water eutrophication is the E-TRIX
index, which varies according to their trophic level from 0 to 10 and is
calculated according to the relative oxygen content, the total phosphorus
content, the chlorophyll content and the sum of mineral forms of nitrogen. In
June and September 2015 on the average the trophy of the coastal waters in
the Odessa region corresponded to a «high» level and a «middle» class of
their quality, with changes in the E-TRIX index depending on the region in
the range of 4.8-8.0 units in June and 5.1-6.2 units in September. Both in June
and in September, a «very high» level of water trophy was observed in the
area of the sanatorium «Chkalov»‘s beach due to constant loading this area
with drainage water with a high content of nitrate nitrogen. Increased trophic
water levels were also observed in the industrial areas in the waters of the port
«South», Naftogavan, the port «Odessa», and in the area of Kovalevsky’s
dacha under the influence of a water runoff from BPS «Southern» [4].

In summer chlorophyll concentrations in the western part of the high seas were
on average close to the long-term averages (0.5 mg/m® — 0.6 mg/m®), and in the
center of the eastern part of the sea there was a local maximum of the chlorophyll
concentration up to 1.0 mg/m?. In the autumn period within the open sea, the
average chlorophyll concentrations were at the level of 0.8 mg/m® to 1.0 mg/m®,
which is typical for the autumn-winter period. In the coastal zone of the western
part of the sea, the area of eutrophied waters did not expand compared to summer,
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and the average chlorophyll concentrations in the estuaries of the Danube, Dnieper
and Dniester were low, due to a low river run-off [10].

Thus the unfavorable situation in Odessa Bay is due to arriving a
significant number of pollutants that exceed the ability of the marine
environment to clean itself. However polluting the coastal sea with the
industrial and domestic wastewater limits using the marine resources
including fish. Therefore assessing the state of marine ecosystems, especially
their most polluted and vulnerable areas remains a very important task today.

Based on the obtained data of regular monitoring the coastal waters in the
Odessa region, it can be concluded that in the period of 2000-2015 according
to hydrochemical indicators there is a general trend to reduce the average
annual phosphate and total phosphorus content and there is a tendency to
reduce the average annual mineral nitrogen content and to increase a content
of total nitrogen due to its organic component.

According to hydrobiological indicators, the phytoplankton group was
characterized by a high productivity in winter and in summer (during the
period of mass developing the dinophytic and blue-green algae) and a low
productivity in spring and autumn.
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Mumban S1.C.
KaHouoam CilbCbKo20CnooapCoKux HayK,
3a6i0ysay 6i00iny CIBO3MIH | 3eMAepOOCMEA HA MENLOPOBAHUX 3EMIAX,
HHI] «Incmumym 3emaepoocmea HAAH»

CTAH TA IEPCIIEKTUBU CIBO3MIH
Y CYHACHOMY 3EMJIEPOBCTBI

Y cydacHMX yMOBaX EKOHOMIYHOi Ta €KOJIOTiYHOI Kpm3u e(eKTUBHE
BUKOPHCTaHHS 3EMEIbHHX DPEeCypCiB, ONTHMI3amis CTPYKTYPH HOCIBHHX IUIOLI
3€pHOBUX KYyJbTYp B YCIX HPHPOJHO-KIIMATHYHUX 30HAaX 3 YpaxyBaHHIM
criendiky KOXKHOTO PErioHy pa3oM 3 OXOPOHOI0 HABKOJIMIIHBOTO CEPEIOBHILA €
Ba)KJIMBUM YHHHUKOM CTaJIOTO PO3BUTKY arpapHOro BUpOOHHUIITBA.

301IbIIeHHS BUPOOHUIITBA POCIMHHHUIIBKOT MPOAYKINT OyJi0 1 3aIMIIaeThCs
OCHOBHOIO IPO0JIEMOI0 Ha Oyb SIKOMY €Talli pO3BUTKY CUILCBKOTO TOCIIOAAPCTBA
Vkpainn. Jnsg il BUpIIEHHS BaXXJIMBUM CTajo BIIPOBA/DKCHHS HAayKOBO
OOIPYHTOBaHOI CHCTEMH 3eMIJIEPOOCTBA, OCHOBHOIO JIAHKOIO SKOi € CiBO3MiHa
[1-2]. Ha cydacHoMy eTami pO3BHTKY arpoIpOMHCIOBOTO KOMIUIEKCY BHUCOKHI
piB€Hb KyJIbTYpH 3€MJIEpOOCTBA € OCHOBOKO BHPOOHMIITBA KOHKYPEHTO-
CIIPOMOXKHOI ~ CUIbCBKOrOcnonmapcekoi  mpoxykimii. ChoromeHHs —motpedye
ONTUMAJIBHOI ~ OpraHi3alii  3eMJIEKOPHCTYBAaHHS  CIIbCHKOTOCHOAPCHKHX
NPUEMCTB, YIOCKOHAIEHHS CTPYKTYpH IIOCIBHHX IUIOII, BIPOBA/UKEHHS
HayKOBO OOIPYHTOBAaHMX CiBO3MiH, 110, B CBOIO Yepry, 3a0€3MeUHTh ONTUMAIIBHY
B3aEMOJIII0 POCIIMH 3 IPYHTOM 1 MK coOowo [3]. Ha ocHOBI BrpoBa/pKeHHs
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