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Fundamental and applied research
of the World Ocean for the
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society in harmony with the
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Structure and: Productivity of the World-Ocean
Biology, :Physiology.and Adaptations: of Aquatic: Organ
@ceanography & Climate, Change

Marine and Freshwater Biodiversity & Conservatio
Sustainable Marine Resource- Management
Pollution Monitoring & Mitigation

Integrated Coastal Zone Management

Marine Biotechnologies and -Aguaculture

Marine Radiation Biology and Chemical Ecology

Environmental Monitoring Equipment-Development




State-Assighed Research Themes:

A Study of the functioning characteristics and dynamics of subtropical and tropical coastal ecosystems
under conditions of climate change and anthropogenic pressure, using remote sensing methods, cloud
based information processing technologies, and machine learning to establish the scientific
foundations for their rational utilization.

A Investigation of biogeochemical patterns in radioecological @memoecologicgbrocesses within the
ecosystems of water bodies in the AZ8hack Sea basin, compared to other areas of the World Ocean
and specific aquatic ecosystems in their drainage basins, to support sustainable development in
Russia's southern seas.

A Biodiversity as the foundation for the sustainable functioning of marine ecosystems: criteria and
scientific principles for its conservation.

A Comprehensive study of the mechanisms underlying the operation of marine biotechnological
complexes, aimed at extracting biologically active substancesHyairmobionts



Research in Vietham
based at the Joint Russiaviiethamese Tropical ScientifiResearch and
Technological Center

A EcolanE1.3 "Study of the functioning and dynamicsof landscapesin Centraland Southern
Vietnam under conditions of anthropogenic pressure and climate change,to establish the

scientificfoundationsfor their rationaluse"

A EcolanE-3.3 "Investigationand assessmenof biodiversityin selectedmarine communitiesof the
centraland southernwatersof Vietham"

A EcolanE-3.6 "Current state of ecosystemsand diversity of hydrobiontsin the Dong Nai River

basin”



Relevance

Tropicalmarine and coastalecosystemsre characterized
by high biological diversity and play a key role in the
economy and food security of regions They are
significantly affected by climate change, increasing
anthropogenic pressure, Iincluding pollution and
overexploitationof resources

Thereis a need to develop and apply modern methods
and technologiesfor assessingthe ecological state of
marine and coastal ecosystems to ensure their
preservationandrational utilization of naturalresources




Comprehensive Assessment of Coastal
and Marine Ecosystem State

ARemote and irsitu water quality monitoring

ARadiation and chemical risk assessment

APlastic pollution assessment

AMicrobiological indicators for ecological state assessment
A Biodiversity monitoring

AGeoecologicaassessment of coastal ecosystems and their
vulnerability to climate change

Based on years of research by IBSS in various regions of the & =
Ocean. '







Control of Water Quality and Productivity Using Contact and Remote Methods

It is advisableto assesshe productivity of water bodiesbasedon the fundamentalcomponentof the ecosystem
photosynthetic organisms, specifically microalgae since photosynthesis forms the basis of water body
productivity, and planktonic algae are the most sensitive membersof the ecosystem'shiota to changesin the
environment

Based on Regional Algorithms Using Satellite Data, a Wide
Range of Indicators Can Be Determined:

¥

Water Quality Indicators Water Productivity Indicators
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= Light conditionsin thebottomlayer A Rate of photosynthesis and

/}gﬁ ?g #%\ Contentof suspendedatter gr(_)wth of phytoplankton
'ﬁ Content of colored dissolved organic A Primary production of the

2 9 o " WA )y matter water body
-fu’“,‘:‘L f N A % ;r’a m‘iﬁé |\ Concentratiorof chlorophylla
— T = Frequencyand intensity of phytoplankton

blooms(by Chl)




Control of Water Quality and Productivity Using Contact and Remote Methods

Sincel1997 the optical characteristicef scannerfhiavebeenimproving, andthe standarddecodingalgorithmsfor scanner
raw data (OC4, NN, GSM, OCI, GIOP) have beenrefined, but the problem of modeling accuracyremains This is
especiallycritical for inland waterbodiesand coastalseaareas |t is necessaryto create regional algorithms that take
into accountthe featuresof the bio-optical indicators of the waters of a specificwater body.

. EOS Terra MODIS

The staff of the Institute of Biological Mechanics and Mechanics have successful experience in studying the speectral bi
optical parameters of water and in creating regional algorithms jointly with the staff of the Moscow Hydrometeorologica
Institute for the accurate assessment of water quality and productivity indicators using satellite data based on empirica

established patterns apatictemporal variability of light absorption indicators by all optically active components of the
environment.



A complex otpectralbio-optical models has been created
for the Black Sei assess the state of the ecosystbased
on quality and productivityindicators using satellite
iInformation.

Assessing
the
Accuracy of
Models

CHI

Colored Nonliving Matter (CDM) Water TransparencyKQ) ConcentrationChloroph

TChl,

Mr M

Accurate regional models are the basis for the development of operational monitoring of the state of aquatic ecosystel
based on remote sensing data from space.




Assessing Radiation and Chemical Risks in Coastal and Marine Ecosystems

Monitoring studies of key chemical and radioactive pollutants in coastal and.
marine ecosystems are necessary to assess anthropogenic impacts and |
climate change on the environment and human health.

OBJECTIVES

Monitoring ecosystempollution by inorganic and organic substancesof various
origins

Conductingadio-chemaoecologicaktudiesof water, suspendedarticulatematter,
bottom sediments,and hydrobiontsto determinethe concentrationof pollutants
within them.

Identifying patterns of input, distribution, and dynamics of radioactive and
chemicalpollutantsin the studiedmarineecosystemsisingradiotracers
Assessinghe quality of the marine environmentin the study area regarding
pollutants of varioustypes and their impact on the biodiversity of the studied
waters

Identifyingareaswith poor ecologicalstatus basedon the intensity and nature of
pollution.

Evaluatingselfpurification processesand/or redistribution, deposition (including
bioaccumulation)andthe ecologicaktapacityof the water bodies

Developing methods for biomonitoring (biomarking) the state of marine
ecosystems




Assessment of radiation and chemical risks in coastal and marine ecosystems

137Csin the Mekong Delta
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Sampling stations in the Mekong Delta detection limit of suspended or dissolved form. . . .
is the average value for this region.

AA studyon the levels and distribution patternsof anthropogenid j inGrariouscomponentf the river ecosystemén the easterrpart of the
lower MekongDelta (in the CuaTieu, My Tho, CuaDai, HamLuong,andTienrivers)wasconductedor thefirst time.

AUnlike therivers of the Azov-Black Searegion,the sourceof dissolvedi | infusinto the MekongDeltawasthe watersof the Eastern(South
China)Sea,dueto significanttidal activity.

AThecontentof T | oiCssispendednatterin the studiedareaof the Mekong Deltawas comparableo, andevenexceededthatin the dissolved
form. Thisindicateghatsuspendedatterplaysaleadingrole in thetransportandredistributionof T | inGhedeltaduringthewetseason

AThe specificactivity of T j inGhe upper0-5 cm layer of bottomsedimentsn the studiedareaof the Mekong Delta rangedfrom 5.72 to 25.26
Bg/kg. Comparedo theAzov-Black Searegion,thesevaluesarelow, indicatingno significantrecentinputsof this radionuclide



Assessment of radiation and chemical risks to coastal and marine ecosystems

N o

Studying Distribution and Assessing Ecological State of Can Gio Saline Watercourses regarding He
Metals (South China Sea Basin, Vietnam) )
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Assessment of radiation and chemical risks to coastal and marine ecosystems

Specific activity of39+24Pu mBgkg) in surface bottom Specific activity of39+24Pu mBgkg) of surface bottom
sediments of theHamluongRiver and the Tien River sediments in theKagau(Site 1) and_ongtau(Site Il) rivers in

the KanzyoNature Reserve
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A decreasen u L o A spegitidadwity was noted in river mouth areascomparedto
previouslyobservedvaluesin adjacentmarinewaters Thistrend over time is expected
Despite the long half-lives of u w0 2 4hey xlécr@ézase occurs due to natural self
purification processes, mainly through dilution by hydrological processes and
biogeochemicasedimentationwith particulatematter into bottom sediments
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Assessment of radiation and chemical risks to coastal and marine ecosystems

Concentrations of aliphatic hydrocarbons (AHC) and n Distribution of n-alkanes in suspended matter at
alkanes in suspended matter of one of the Mekong River sampling stations in the eastern Mekong Delta, Vietnam,
branches, NovembayDecember 2022 2022
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Assessment of the ecological state of marine waters based on microbiological indicators

Bacteriaare the first link in the processof biological self-purification
of the marine environment from variousnatural and anthropogenic

pollutants

Quantitative characteristics of indicator bacterial groups are used as |nd|catorsv\““|““' X

of pollution by various substances.
For examplehydrocarbonroxidizing bacteria indicate pollution by oll

and its derivatives.
Quantitative characteristics of anaerobic bacterial groups indicate the

transformation of organic matter under oxygeieficient conditions.



Assessing Marine Ecosystem State Using Microbiological Indicators

Features of Distribution and Abundance Assessment of Bacteria Transforming Major Classes of Organic Compound
various water areas of the Nha Trang region

Microbiological sampling scheme Number (cells/ml) of studied Number (cells/g) of studied bacterial
bacterial groups in the surface water layer groups in bottom sediments
T HB | UOB | LLB | ALB | h o HB | UO |LLB | ALB | h( o3
station ( B) station B
1|20 1% [ 0 0 0 40 1|20 104 | 10 1 1% 40
2|19 1010 |1 |30 2 | 19 16|10 |10 |10 |30
3|18 110 |0 J1® |20 3 |18 100 [0 |12 |16 |20
4|17 100 | 0 10 |1 |10 4 | 17 1% | o 12 |1 | 10
5|16 106 | 10 1?2 | 166 | 0.5 = | 16 %10 |16 |10 |os
HB¢ HeterotrophicBacteria LLBg LipolyticBacteria
ALBg AmylolyticBacteria UOB ¢  HydrocarborOxidizing

Bacteria




Assessing Plastic Pollution in
Coastal and Marine Ecosystems

1. Quantification ofmacroplasticpollution

2. Determination of concentration and assessment of spatial distribution of microplastics in
surface waters

3. Assessment of the influence of river runoff and coastal sources on microplastic pollution

4. Study of the impact of microplastics on plankton communities

5. Study of microplastic accumulation in food chains of marine ecosystems
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QUANTIAMAMYELREASTICICONTENT

Interannual variations in plastic content in trawl The study showedthat the amount of macroplasticon the
catches bottom of the Mekongis large, and a significantportion of
el * _ iIncomingpollutants can be retainedin the river's sediments
| for ashortor longtime. Theplasticwasteconsistedmainly of
packagingand containersfor non-food goods (on average
2 . about 20% by dry residue mass),factory packagingfor food
L 00f - products(about 25%), the rest (about 55%) wasrepresented
300 ] by household polyethylene bags, most of which, in
- ; - _ accordancewith the tradition of widespreaduse of street
ol g _ food, probably also served for storing food products and
é :E] s readymeals Interannualvariationswere insignificant
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Plastic weight

QUANTIAMAMYELREASTICICONTENT

: Plastic weight, g/100 rh
Region h o ° e % m

Statistical parameters of plastic content in

delta rivers
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Tran De

Dinh An

Vam Nao

en
Co Chien |
My Tho |
Cung Hau
Ba Lai |

Ham Luong
Cua Dai
Cua Tieu |

Mekong Delta

Tien, incl.

Hau, incl.

334 9232

General 28.2 5521

Main Current 22.7 2427

Estuarine Zone 331 5521

General 38 9232

Dry Seasor 553 9232

Wet Season 22.1 1515

Main CFurrent, 433 9232
Including

Dry Seasor 66.6 9232

Wet Season 21 100.8

Estuar.lne Zone, 245 1515
Including

Dry Seasor 24.6 94.8

Wet Season 24.5 1515

The highest average specific gravity of bottom macroplastics was recorded in the Khau River, particularly during

the low-water period in the main river channel. Relatively high values
the Tien Riverd the Mytkho, Balai, Kyadai, and Kyatieu branches. The maximum pollution values

similarly.

vasa observed in the estuarine zone of
wdestribeited



Biodiversity Monitoring

Phytoplanktonis the foundation of marine food webs and a key
indicatorof water quality.

Coastalwater monitoringis providingalarmingsignals the growth of
toxic algaeand harmful bloomsthreaten biodiversity,seafoodsafety,
andecosystemrhealth.

Amid climate change,intensive shipping,and economicactivity, it is
difficult to predictwhereandwhenthe nextoutbreakwill occur

Without systematic monitoring of phytoplankton status, it is
impossibleto assesshe risksto the sustainabledevelopmentof a
region

Despitetheir importance,tropical coastalwaters remain blind spots
in the globalmonitoring of harmfulalgae

IMPORTANTis not just research, but an early warning tool:-
forecasting dangerous blooms water quality analysis assessing
threatsto the environmentandthe economy
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Phytoplankton structure of Nha Trang Bay and adjacent water areas

NUMBER, thousand cells/| RATIO OF THE MAIN PHYTOPLANKTON GROUPS
Section 1 and 2 coastal stations (by abundance, %) |
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Monitoring of the condition obenthique
communities

C -Bottom communities are one of the most significant biomapsoducing and trophic links in

marine ecosystems!
C - Many benthic organisms are the most important commercial species for humans and are al

used as food by fish, birds, and mammals.
C - Benthic organisms serve as bioindicators of the ecological state of marine environments an

act as powerful "filters" for water purification.
Research on benthos is necessary for

n ldentifying and preserving species diversity.
n Assessing the role of benthic animals in ecosystems to determine their economic and comme
potential.

n Analyzing the condition of aquatic ecosystems.

n Identifying threats to aquatic inhabitants and developing measures to eliminate them.

Objectives
- Determination of the taxonomic composition and structure of benthic communities
- Assessment of general quantitative indicators (population density, biomass)

- Analysis of spatial variability of the composition and structure of benthic communities in the stug@#
water areas




Study of the composition and structure of benthic communities in various
marine biocenoses along the coast of Central Vietham
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Assessment of the state of populations and life strategies of commercial
fish species

- Thefishery sectorin tropical regionsis critically important
but facesseriousthreats suchasoverfishing climatechange,
andecosystendegradation

- Thereis an acute lack of data on key commercialspecies
growth parameters, demographics, reproduction, and
survivalremainpoorly studied

- It Is essentialto conduct comprehensiveassessmentof
fish stocks, establish baseline biological parameters, and
evaluate current risks to populationsin both coastal and
deepwater areas

- Theobtaineddata allow for accuratestock status forecasts
and the development of scientifically grounded
recommendations for fisheries managementand marine
ecosystem protection, providing a scientific basis for
resource conservation, sustainable industry development,
andfood security.




