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B cmammi posenadyromscs numanns inghopmamuzayii npupoooKopucmysanHs
Ha npuxnadi Yopromopcvrozo bacelny. Ananizyromocs nepedymosu
iHghopmamuszayii, npobaemu AKOCMi eKOHOMIKO-eK0N02I4HOT iHgopmayii ma
MUni3ayiss eKOHOMIKO-eKON02IUHUX 3a80aHb. Pozenanymi npukiaou «kpawux
npakmuky ingopmamuzayii ma cmeopents ingpopmayitinoi ingppacmpykmypu 6
bacetini Yoprnozo mops.

Introduction. Solution of ever-deepening environmental and economic
problems of the Black Sea region depends on the level of informatization of
research and management of its resources [1-3]. This approach is highly
relevant for many reasons.

Firstly, environmental and economic issues in the Black Sea region have
a transboundary character. Development of appropriate communication and
information system can increase eco-efficiency of Black Sea resources
management.

Secondly, economic globalization increases economic and ecological
information (EE-information) flows on regional, national and international level
[4, 5]. Information today is a factor of production. It is a commodity, which has
a value, an exchange value and a price.

Thirdly, the concept of sustainable development adopted by the UN
Conference on Environment and Development (Rio de Janeiro in 1992;
environmental issues are also the agenda for coming Rio+20 in June 2012),
international agreements on rehabilitation and protection of the Black Sea -
Convention on the Protection of the Black Sea Against Pollution (1992),
Odessa Ministerial Declaration on the Protection of the Black Sea (1993),
Strategic Action Plan (SAP) for the Environmental Protection and
Rehabilitation of the Black Sea (1996) and revised SAP (2009) raise complex
issues of quality of information and access to information.

In Ukraine legislation in the sphere of informatization includes the
Constitution of Ukraine, Laws of Ukraine - "On Access to Public Information”
(02.09.2011), "On Main Principles of Information Society Development in
Ukraine for 2007-2015" (9.01.2007), "On Copyright and Related Rights"
(14.09.2006), "On protection of Information in Automated Systems"
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(31.05.2005), "On Amending Certain Legislative Acts of Ukraine On increased
Responsibility for Infringements of Intellectual Property Rights” (05.04.2001),
"About the Concept of National Informatization Program™ (04.02.1998), "On
Scientific and Technical Information” (25.06.1993), "On Information”
(02.10.1992) and other [6, 7].

Fourthly, the current stage of global development, including
environmental and economic dimension, coincides with a new stage of
information revolution and new techno-economic paradigm, which provides
development of new information technologies.

The purpose of the article is to develop informatization structure for the
Black Sea natural resources management with special emphasis on information
quality and analyze some best practices of information infrastructure in the
Black Sea region.

Results. Informatization of natural resources use can be defined as a
process of development of the system of information resources, information
technologies, system of access to economic and ecological information (EE-
information) (Fig. 1) to obtain new system properties in order to improve the
quality of environmental management and environmental protection. It plays an
important role in ensuring economic and environmental security, which is an
important component of national security.

Information is a message. It is the processed outcome of data, organized
data, which come out from research and collection. EE-information is
considered as a collection of facts, processes, events, ideas and theories in
ecology and economy [8, 9]. One of the key factors of informatization is the
high quality EE-information.

World experience shows that the access to EE-information increases
efficiency of investments, reduces environmental risks and improves decision
making. The costs of information support and precautionary measures are 10-15
times less then coasts of environmental damage elimination.

Quality of EE-information. High quality EE-information is important for
effective analysis and decision making. The latest research in this field,
including sociological sphere [10, 11], gives possibility to make integrated
representation of high quality EE-information (Fig. 2).

Characteristics of EE-tasks. Low level of availability and poor quality
of EE-information increases the level of uncertainty, which is influencing
solving economic and ecological tasks (EE-tasks). Thus, V. Gulyaev [3] is
using the criteria of intellectuality and complexity for classification of EE-tasks,
dividing them into the next groups and proposing the methods for solving:

1. Decision making under conditions of complete certainty
(registration, processing, control of information);

2. Decision making under a certain risk (methods of probability
theory, analytic and simulation modeling);

3. Decision making under incomplete information (methods of
fuzzy set theory);

4. Decision-making under condition of opposition (methods of

probability theory, game theory, fuzzy sets theory);
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5. Decision making under conditions of high level uncertainty
(methods of intuitive modeling, constructive logic, vector optimization,
iterative methods).

A

[ /| High quality
\ / EE information
Availability Accuracy
Accessibility - > Reliability
$ — Relevance

Completeness,
Level of detail,
Presentation,
Timing,
Cost

Fig. 2. Integrated representation of high quality EE-information

Different types of EE-tasks require different information technologies
for their solving.

«Best practices» of informatization of the Black Sea resources
management. Best practices represent the complex of methods and techniques
that lead to results superior to those achieved with other means, and that is used
as a benchmark. It has the highest degree of proven effectiveness supported by
objective and comprehensive evaluation.

The output of the project «Black Sea Scientific Network» (BS-SCENE)
represents the «best practices» of informatization in the Black Sea region. BS-
SCENE is an FP6 project (the project «Upgrade Black Sea Scientific Network»
- UP-GRADE BS-SCENE is its prolongation), aimed at building marine data
management capacity in the Black Sea countries by establishing National
Oceanographic Data Centers (NODC) networks that are integrated in the
SeaDataNet infrastructure, which links 40 national oceanographic data centers
and marine data centers from 35 countries riparian to all European seas [12-14].

It established a Black Sea Scientific Network of leading environmental
and socio-economic research institutes, universities and NGO's from the
countries around the Black Sea and developed a distributed virtual data and
information infrastructure populated and maintained by these organizations.
The partnership comprises 51 partners which includes 41 data centers from the
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Black Sea countries (Ukraine (10), Russian Federation (8), Turkey (7),
Romania (3), Bulgaria (7), Georgia (6)) together with 7 partners from EU
member states, 1 associated state and 2 international bodies.

BS-SCENE has improved the level of informatization and marine data
management capacity in the Black Sea countries. Professional data centers
around the Black Sea, active in data collection, constitute a network providing
on-line integrated databases of standardized quality. Table 1 presents planned
deliverables and findings of the project.

Table 1
Services and findings of the BS-SCENE

Findings Services provided
- networking the Black - Black Sea version of
Sea datacenters; European Directory of Marine
- data Environmental Datasets —

collection and

providing integrated databases EDMED,;

on-line; - Black Sea version of
- implementing European Directory of Marine

practices, relevant EU Environmental Research

Directives, and populating the
SeaDataNet meta directories;

- improving on-line
access to in-situ and remote
sensing data, meta-data and
products;

- adopting standardized
methodologies for data quality;

- compatibility and
coherence of the data issuing
from many sources

Projects - EDMERP;

- Black Sea version of
European Directory of Marine
Organizations — EDMO;

- Black Sea version of
Cruise Summary Reports
metadata service — CSR;

- Black Sea Scientists
metadata service;

- Black Sea
Publications metadata; service;

- Black Sea Socio-
economic Data metadata service

The major service of BS-SCENE is the Common Data Index (CDI). It
provides users a unified access to the large volumes of marine and
oceanographic data sets (Fig. 3). These data sets are managed in a distributed
way by the sea data centers and joined to the SeaDataNet infrastructure.

EDIOS
European Directory

EDMED CSR
Cruise Summary Reports
Metadata service

Directory of Marine

Environmental of the Ocean

FUlé

204 T
EDMERP Directory of Marine Environmental|Research Projects <




Fig. 3. System of access to the data sets by CDI service

Analysis provided reveals strengths and weaknesses of the services
provided (table 2).

Table 2
Strengths and Weaknesses of the services provided
Strengthens Weaknesses
e on ingestion, therefore e software versions
standards are high e Heavy dependence on
e Flexible population plain text fields
mechanisms e Links to Data Websites

do not work in some
cases (examples:
http://www.oceaninfo.ru/
resource/IR_CD/index.ht
ml,
http://data.meteo.ru:8080
/resource/objects.db

EDMERP e Rich content developed during
UP-GRADE BS-SCENE
Provides centralised project

metadata
o Flexible population
mechanisms
EDMO e Rich information e Simple data model is
content, including descriptions, | poorly equipped for the
logos and spatial location management of
information organisational evolution
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http://www.oceaninfo.ru/resource/IR_CD/index.html
http://www.oceaninfo.ru/resource/IR_CD/index.html
http://www.oceaninfo.ru/resource/IR_CD/index.html
http://data.meteo.ru:8080/resource/objects.db
http://data.meteo.ru:8080/resource/objects.db

Strengthens

Weaknesses

e Provides a single point
of entry for SeaDataNet
metadata documents associated
with a given organisation

e Centralisation of
metadata common to other
catalogues, replacing four
independently maintained
address metadata repositories

e Linkto International
Statistical organisations and
National Statistical Institutes

CSR e Long history with a e No clear equivalent

massive legacy population for interoperability

e Flexible population e  Spatial coverage
mechanisms limitations
e  Graphic presentation
of cruise route would be
interesting

Black Sea e Rich information e Incomplete list of
Scientists content about scientists, scientists active in marine
metadata including name, country, research activities
service citizenship, language,

organization, position, birth

date, degree, education,

scientist publications number,

projects, address, phone, fax
Black Sea e  Access to a wide set of e  Entries from only one
Publications | data and information scientific magazine
metadata; e  Access to a set of
service directly downloadable articles
Black Sea ¢ Rich information e Incomplete data and
Socio- content including fish catch, some data are outdated
economic population density, regional e  Some reference
Data GDP, pollution prevention documents cover not socio-
metadata land use, average population, economic content (example:
service water statistics http://scene.bsnn.org/pollutio

n.html)

With a view to continuing the Black Sea Scientific Network of
environmental and socio-economic research institutes and to sustaining the
Black Sea virtual data and information infrastructure, a long term arrangement
should be agreed upon. This agreement should address all relevant technical,
administrative, political and financial considerations. Tasks of this arrangement
should be, inter alia, to:
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stimulate cooperation among the participating research institutes;
promote further exchange of knowledge and expertise;

monitor and evaluate the Networking Activities;

further improve the quality of Black Sea datasets by adhering to
EU standards and practices in reporting and networking;

e. facilitate the access to metadata and distributed datasets for
scientists and public.

The different stakeholders will be able to benefit from the BS-SCENE
project including the scientists, experts, the public in the Black sea countries,
and international river basin organizations such as International Commission
for the Protection of Danube River, Danube Commission, International Dnieper
Basin Council, Joint Commission of river Dniester, Joint Boundary Water
Commission (Turkey, Georgia) and international commissions - OSPAR
Commission, Baltic Marine Environment Protection Commission (Helsinki
Commission), the Commission on the Protection of the Black Sea Against
Pollution, the Mediterranean Action Plan.

The Black Sea countries have developed and maintained their own data
management models, which were focused on limited datasets and on national
interests, but also harmonized with international requirements, especially the
EU reporting obligations. Therefore, through these provided complex and
comprehensive metadata sets, environmental information can be comparable on
an international or river basin level. A continuous information exchange
between experts on the international level is an important element to ensure the
sustainability of the project results and a better tuning of the different national
data management systems.

Further, experiences show that a better information exchange and further
development of the scientist and organizations networks will support as well
different clients as the EU or the EEA (European Environmental Agency) in
accession national environmental data from the countries, in a comparable way.
An appropriate and efficient management system with a defined network of
institutions, responsible persons for coordination and reporting schedules and
formats is required to ensure further informatization of the Black Sea region.

Conclusions.

1. Solution of ever-deepening environmental and economic
problems of the Black Sea requires high level of informatization of research,
governance and management;

2. Development of information technologies is determined by EE-
tasks, which are classified according to the criteria of intellectuality and
complexity;

3. High quality EE-information meets the next criteria: availability,
accessibility, accuracy, reliability, objectivity, relevance, completeness,
presentation, timing, level of detail and cost;

4. Output of the project BS-SCENE represents the best practices of
informatization of the Black Sea region resources management. The project can
be regarded as a step forward to a better comparability and accessibility of
environmental information and data from different Black Sea countries.

oo
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Sustaining the network of institutions, responsible persons for coordination and
reporting schedules and formats is required to ensure further informatization of
the Black Sea region.
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AnHomayus

Pemennie CIOXHBIX JKOJIOTMUYECKUX U SKOHOMHYECKHUX MpoOsieM
YepHoro Mopsi BO MHOTOM OYyIeT OMNpEeNeNaTbcs ypoBHEM HH(pOpMaTHU3ALUU
MPUPOJONONB30BaHUS ¥ YNPABICHHUS MPHUPOJHBIMH pecypcamu OacceliHa.
MupoBOil ONBIT IIOKa3bIBA€T, YTO ONTHUMAJIBHBIA JOCTYIl K 3KOHOMHKO-
skojornueckor mHbopmaruu (DD-uHdopmarun) moBsimaeT 3PHEKTUBHOCTH
WHBECTHUIUH, MPUBOJNUT K CHIDKEHUIO YKOJOTHUYECKUX PUCKOB U CIIOCOOCTBYET
OpuHATHIO  3(PQPEKTUBHBIX  YOPaBIEHYECKUX  pEIIeHHWH. 3arpaThl  Ha
MH(POPMAITMOHHYIO TIOJICPKKY M TPUHATHE TPEBEHTUBHBIX Mep B 10-15 pa3
MEHbIle, YeM Ha  JUKBUJALUIO  TOCIEACTBUM  HEpallOHaIbHOIO
MPUPOIOTIOJIb30BAHUSI.

HNudopmaruzanmsi mpupo0nonbp30BaHus MpeACcTaBisieT co0oil mporecce
CUCTeMAaTH3aluH u UHTETpaluu MHGOPMAITMOHHBIX pecypcoB,
WH(POPMAIMOHHBIX TEXHOJOTHUH, (OPMHUPOBAHUS CHUCTEMBI TOCTyma kK 20-
uH(OpMalIUK Il TIOMYYCHHS] HOBBIX OOIIECHCTEMHBIX CBOWCTB C IEJBIO
MOBBIIICHUS] KauyecTBa YINPABICHUS MPHUPOJONOIB30BAHUEM U OXPaHbI
OKpYJKarolel mnpupomHor cpenbl. MubopmaTuzammss TpUpOAOIONH30BAHUS
UTpaeT BaXHYIO pOJIb B OOECHEUYEHWH HKOHOMUYECKOW U 3KOJOTHYECKOU
0€30MacHOCTH, KOTOpasl SBISIETCS BAXXHOW COCTABISAIONICH HAIMOHAILHON
0€30MacCHOCTH.

Pa3zBute MHGOPMALMOHHBIX TEXHOJOTHII BO MHOTOM OMpeEIesercs
XapaKTEePOM HSKOHOMHUYECKHUX M IKOJOTrMyeckux 3amad (D9-3amau). Tak, B.
['ynsieB mpemiaraeT clieyroulyl0 THOU3ALMIO D2-337a4 C YYETOM KPUTEPUEB
MHTEJUIEKTYAJIbHOCTA U CJIO)KHOCTU: MPUHATHE PELICHUN B YCIOBUAX MOJIHOM
OTIpEeICNIEHHOCTH; TMPUHATHE PEUICHUH B YCIOBHUSIX ONPEIEICHHOIO PHCKa;
MPUHATHE PEIICHUN B YCIOBUSX HEMOJHOTH MHGOPMAIUU; IPUHITHE PEIICHUN
B YCIOBUSX IPOTUBOACUCTBUSA; IPUHATHE PELICHUN B YCIOBUSAX BBICOKOH
CTETEHH HEONPEIEIIECHHOCTH.

[Ipu sTOoM 0coboe 3HaueHWe MPHUOOPEeTaeT KauecTBO DD-UH(POPMAIIHH.
O06001mas ucciegoBaHusl Ha 3Ty TEMY, B TOM YHCJIE€ MNPUMEHHUTEIBHO U
COLIMOJIOTHYECKON  cdephl,  1enecooOpa3HO  BBIACIUTH  CIEAYIOIIUE
XapaKTePUCTUKHU, COTJIACHO KOTOPBHIM OMPEENsIeTcss KadyecTBO WH(MOpMAIUU:
JOCTYIHOCTh, JIOCTOBEPHOCTb, HAAEKHOCTb, OOBEKTHBHOCTb, AKTyaJbHOCTb,
CBOEBPEMEHHOCTD, MTOJIHOTA, ACTATU3allKs, Ka4eCTBO M01a4H, CTOUMOCTb.

dopmupoBaHue HOBOW  WH(POPMAIMOHHONM HMH(PACTPYKTypel U
ApXUTEKTYphl TMPEACTABISIET BAXKHEWIYIO 3amady i1 YepHOMOPCKOro
peruoHa. B kauecTBe mpumepa «(TydylIMX HPaKTHK» HHGOpMaTU3alUU, T. €.
YCHEIIHOTO M YHUKAJIBHOTO MPAKTUYECKOTO OmbITa, 3((EKTUBHOTO U
ONTUMAJILHOTO CrHoco0a JOCTH)KEHHUS IIeTH, CYHUTAaeM LeIeco00pa3HbIM
OTMETHUTH PE3yJbTaThl IPOEKTa CO3AaHUS CETU HAYyYHBIX opranu3anuii YepHoro
Mopsi 6-if pamounoit mporpammbl EC (Black Sea Scientific Network (BS-
SCENE)) u ero npoxomxkenus o 7-it pamounoit nporpamme EC — Pacimmpenne
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NPOEKTa CO3JIaHMsI CETH Hay4HBIX opranuzaiuii Yepnoro mops (Upgrade Black
Sea Scientific Network (UP-GRADE BS-SCENE)).

B xome peamuzamuu mpoekta ObUIO CcPOPMHUPOBAHO YCTOWUHBOE
MapTHEPCTBO BEAYIIUX SKOJIOTUYECKHUX, COLMATbHO-3KOHOMUYECKUX, HAY4YHO-
UCCIIEIOBATEIbCKUX HMHCTUTYTOB, YHHMBEPCHTETOB, HENPABUTEIbCTBEHHBIX
OpraHM3alii M MEXAYHApOIAHbIX opranu3anuii. M3 51 opranuzanmii-
napTHepoB 41 ABIAIOTCS MPEACTABUTEIIMI YEPHOMOPCKHUX CTPaH.

B pamkax mpoekra 0a3pl JaHHBIX OpraHU3ALUN-NIAPTHEPOB OBLTH
o0beIUHEHBI B OJHY ceTb. Kpome Toro Obu10 OCyliecTBiieHO (OpMHUpPOBAHHE
KOMIUIEKCHBIX 0a3 JaHHBIX 110 YepHOMY MOPIO C OH-JIaiH TOCTYIIOM, BHEIPEHBI
npaktuku aupektuB EC U craHgapTH30BaHHBIE METOJIMKH KadyeCTBa JTaHHBIX.
beuta  obecriedueHHAa ~ COBMECTUMOCT M COIVIACOBAHHOCTH  JIAHHBIX,
MOCTYHAIOUINX OT OpraHu3anuii-napTHepoB. OCHOBHBIM pPE3yJbTaTOM IPOEKTa
SIBUJIACh MPAKTHKA JOCTYNa B PEKUME OH-TallH K JAHHBIM IN-SitU U JaHHBIM,
MOJyYEHHbIM C TIOMOINBIO JUCTAHIIMOHHOTO HAONIOAEHUs, a TaKkke K
METaIaHHBIM.

Jns moBwImeHusT cTeneHW WHOOpMaTu3anmuu ObUTH  pa3pabOTaHBI
cepBucel Metaganubix: EDMED — uadopmanus nmo 6a3am JaHHBIX M0 (QU3HKO-
reorpadguueckum napamerpam Yepuoro mops; EDMERP — undopmanus mo
POBOJUMBIM B OacceifHe Hay4yHO-HCCIeNoBaTeabcKuM mpoekrtam; EDMO —
MepeveHb BeAYIIUX opranu3anuii B UepHOMOpPCKOM OacceifHe, 3aHMMAaIOIuXCsl
Mopckoil  Temarukoit; CSR - wmHpOopMammss O MOPCKHX  HAy4dHO-
UCCIIEIOBATENIbCKUX HKCHEANIUAX, a TaKXKe KaTajoru ¢ HHQopmanuei 06
YUEHBIX, 3aHMMAIOLINXCS MOPCKOW TEMaTHKON, U COLMAIbHO-IKOHOMHUYECKUMHU
naHHbIMH 10 YepHomy Mopio. JlocTyn K JaHHBIM OCYILECTBISETCS uepe3
cepBuc MeramanHbix Common Data Index (CDI), pa3paGoTanHblii B paMKax
npoektoB EC SeaSearch / SeaDataNet.

C umenplo  pa3BUTHS  IYYIIUX  TPAKTHK»  WHGOPMATHU3ANUN
MPUPOIONOIB30BaHNUSA, B TOM YHCIIE€ MOCTIPOEKTHOTO MOJAECPKAHUS CEPBUCOB
BS-SCENE, cumTtaemM He0OXOAUMBIM 0CO0OC BHHMaHUE YACIUTH BOMIpPOCaM
yrIyOJieHUs] COTPYIHUYECTBA OpraHU3aIMil-ydaCTHHUI[ MpPOEKTa Ha OCHOBE
MOCTOSIHHOTO OOMEHa HOBEHIIMMH JaHHBIMH, 3HAaHUSIMH W  OIIBITOM;
ylIydllleHue KadecTBa JAaHHBIX M COOTBETCTBHS MPEAOCTABISIEMBIX JIaHHBIX
crangapram EC u eBpomedcKoil MNpaKTUKU MPEJOCTABICHUS JIaHHBIX;
o0ecrieyeHusl JI0CTyNa Y4YEeHBIX, YIPABJICHIIEB, IUPOKOH OOIIECTBEHHOCTH K
6a3aM JaHHBIX C 1enbio0 oOecrieueHHs 3((HEKTUBHOTO MPUPOIONIONB30BAHUS U
OXpaHbl OKpYXkaroleit cpeasl YepHoro Mopsi.

Heo0OxoaumMo OTMETUTH, YTO KJIMEHTaMU HH(OPMALMOHHOTO MPOAYKTa
B paMKax BBIIICYKa3aHHOTO IPOEKTa MOTYT CTaTh CMEXKHbIE OacceiHOBbIE
OpraHu3alyy, Takue Kak MexayHapoaHas KOMUCCHS IO 3aliuTe peku [lyHai
(MK3]1), Mexxaynapoausiii JlHenpoBCKuii 6acceliHOBBINM coBeT, /IHeCTpOBCKas
KOMHUCCHUSI, KOMHCCUS TIO 3al[UTe I[O0YB W BOJ ['py3uu, coBMecTHas
npurpanuuHas BojaHas komuccust Typuuu, Komuccus OCIIAP, Xenbcunkckas
komuccusi, Komuccum mo 3ammure YepHOro Mops OT  3arps3HEHUS,
Cpenn3zeMHOMOPCKHUI IJIaH IEUCTBUM.
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