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«IKOJOTHIECKO0Ee)»
corpyanuuyectso JIH® u JIUT

14-17 deBpans B YauBepcuteTe HayK o xu3HU B [lo3Hanu (ITomba)
cocrosock 30-¢ pabouee coemanne Kommccnn OOH mo Bo3nyxy EBpomsl,
B KOTOPOM TPHHSUIN y4acTHE COTPYyAHUKHN Jlaboparopun HEHTPOHHOH (u-
3ukn uM. M. M. @panka u JlaGoparopuu uHGOPMAIIMOHHBIX TEXHOJIOTHIA
OUSN. Taxoif HEOOBIYHBIH TaHAEM OOBSACHICTCS COBMECTHOW pPabOTOM
MO CO3JaHHMIO CHCTEMbI YNpPaBJICHUS TaHHBIMH 110 aTMOC(EpHBIM BbIIA-
JICHUSIM TSDKEJIBIX METAJUIOB, a30Ta, CTOMKUX OPTaHUYECKUX 3arps3HUTeE-
neit (CO3) 1 paguoOHYKIUIOB, MOJYYCHHBIMA HAa OCHOBE aHajIN3a MXOB-
OGMOMOHHUTOPOB, COOMPAEMBIX OJJHOBPEMEHHO IO €IMHOI METOIUKE KXk [bIe
naTh JeT. [lomyyennsle nannsie nepenatorcss B O, xoropsrii ¢ 2014 1.
ABJISIETCS KOOPAWHATOPOM 3ToH mporpammsl B pamkax Konseniu OOH no
JanpHeMy TiepeHocy Bo3nymHbIX 3arpsisHeHuil (CLRTAP). Ha ceromus sto
40 cTpaH, cpean KOTOPBIX HE TOIBKO TOCyJapcTBa 3amagHoi u BocrouHoi
Eporsl, HO U cTpanbl KaBkasckoro pernona (Apmenus, AzepOaiipkan u
I'py3us), a Taxoke psaa ctpad Asun (Kazaxcran, Tamkukuctan, MoHronus u
Brernam) n BecbMa gajnexue oT MatepukoBoil EBpons Mcmanans, Kanana
n FOAP. Kak cobparb BCio 3Ty OrpoMHYIO HH(OPMAIMIO B €INHBIH MacCuB

M. Frontasyeva, N. Kutovskiy, A. Nechaevskiy,
G. Ososkov, A. Uzhinskiy

Environmental Cooperation
of FLNP and LIT

On 14-17 February, the 30th Task Force Meeting of the UNECE
ICP Vegetation on Air Pollution in Europe was held in Poland, at the
University of Life Sciences, Poznan. It was attended by specialists of the
Frank Laboratory of Neutron Physics and the Laboratory of Information
Technologies of JINR. Such an unusual tandem is explained by the joint
work on the creation of a data management system for the atmospheric de-
position of heavy metals, nitrogen, persistent organic pollutants, and ra-
dionuclides derived from the analysis of moss biomonitors collected in ac-
cordance with common guidelines during the moss surveys held every five
years. The results obtained are sent to JINR which since 2014 has been
the coordinator of the Programme in the framework of the UN Convention
on Long-Range Transboundary Air Pollution (CLRTAP). The Programme
comprises 40 countries which include not only the states of Western and
Eastern Europe, but the countries of the Caucasus Region (Armenia,
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B JIABOPATOPUAX MHCTUTYTA

JAHHBIX JUIS MTOCIIEIYIOIIEr0 CTaTUCTUIECKOTO aHaIn3a 1
MIOCTPOCHUS KapT PACHPENCICHUH 3JIEMEHTOB, paJHOHY-
kiunoB u CO3?

T'og nazax koopaunatop nporpammbl M. B. ®@pon-
TacheBa, PYKOBOAWTEIh CEKTOpPA HEHTPOHHOTO aKTHBA-
LIMOHHOTO aHajJIM3a W MPUKIAJHBIX uccienoBanuii JIHO,
obparmnacek B gupekimio JIUT ¢ mpocbboii paccMoTpeTh
BO3MOYKHOCTH CO3JaHusl MH(OPMAIIMOHHOW CHCTEMBI Ha
cepsepe OUSU, ucnonssys onsir JIUT no cbopy u xpa-
HEHMIO HMH(OpPManMM, IOJy4aeMOil B OKCIEPUMEHTax
B HEPH. Jlo nacrosmero Bpemenu B Poccum He cyie-
CTBOBAJIO IIPOrPAMMHOTI0O OOECIICUEHHUSI TAKOrO poja Juls
OOJIBIINX MAcCHUBOB JIAHHBIX B KOJIOTHUECKHX HCCIIENO0-
BaHMSAX MPU OYEBHJIHOM MOTPeOHOCTH XpaHeHus: MHHOp-
MallUd O COCTOSHHUM PA3IMYHBIX 3KOCHCTEM Ha YPOBHE
MunucTepcTBa IPUPOTHBIX pecypcoB U dkosoruu PO. 3a
CO3/IaHue TakoW 0a3bl JIAHHBIX B3sUIACh TPYIIa MOJOJBIX
CIELMAIIUCTOB U3 pasznuyHbiX nonpasaeneHuit JIMT non
WJICHHBIM PYKOBOJICTBOM JIOKTOpa (hH3HKO-MaTeMaruye-
ckux Hayk npogeccopa I. A. Ocockona.

Bruto permeno co3nare Ha 00madHOi HHYPACTPYKTYpe
OUAUN (http://cloud.jinr.ru) uratpopMy LIS yIpaBICHUSL
JAHHBIMH TJI00AJBHBIX CeTeH OMONOrMYEecKOr0 MOHHTO-
pUHTa, aHaJIM3a W TIPOTHO3MPOBAHUS COCTOSHUS OKpY-
JKarolmed cpenpl, KoTopas mpenocTaBUT 3(deKTHBHBIE,

AT THE LABORATORIES OF JINR

HAJIS)KHBIC U YIOOHBIE MEXaHU3MBbI Ul PEIICHUS 3a/1a4uu
YTpaBJICHUS TaHHBIMU OMOJIOTHYECKOTO MOHUTOPHHIA, a
TaKKe CpPEe/ICTBA ISl MHTEIUIEKTYaJbHOTO aHaIW3a JaH-
HBIX, TIPOTHO3MPOBAHUS W MPEICTABICHUS MH()OPMALUH
O COCTOSIHMM OKpy>Karolled cpenpl. B kadecTBe muiior-
HOTO TIpoeKTa Ha 0aze 3Toil miaTGopMel OBIT peaTr30BaH
cOOp W aHanIM3 JAHHBIX OMOJOTMYECKOTO MOHHUTOPHHTA
aTMoc(epHBIX BBIMAJACHUN TSKETBIX METAIIOB, TPOBOJIH-
MBI B pamkax MexayHapoaHoil mporpammsl UNECE ICP
Vegetation (http://icpvegetation.ceh.ac.uk/). Undopmanns
0 COCTOSHUM OKpy»Katomed cpeisl u3 40 yd4acTBYIOMIUX
CTpaH OyleT aKKyMyJHpoBaTbCs W 00pabarbIBaThCsl B
€IMHOM KOOPJMHAIMOHHOM LIEHTPE U MPEOCTABIATHCS B
JIEKTPOHHOM ¥ TIEYaTHOM BHJIE IIUPOKOH OOIIECTBEHHO-
ctu. Takue u3naHus aTiacoB arMOC(EpPHBIX BBINAICHUH
TSOKETIBIX METAJUIOB CyIecTBYIoT ¢ 1990 r. u m3parorcs
nox arujoit OOH.

HecMmoTpst Ha OrpOMHYIO 3HAYMMOCTH MEKIAyHapO-
HOM KOOPAMHALIMOHHOW IIPOrpaMMBI 110 BO34yXy EBporsl,
JI0O HACTOSILEr0 BPEMEHHM HHCTPYMEHTHI, HCIIOJIb3yeMble
ee y4YaCcTHMKaMH, ObUIM HEIOCTaTOYHO (HOpMalIn30Ba-
HBl 1 HE COOTBETCTBOBAJIN COBPEMEHHBIM TPEOOBAHMSAM.
OTCyTCTBOBAJIN €AMHBIC TTOAXOMBI K XPaHEHHUIO U Tieperia-
4ye JaHHBIX, MHOTHE pabOoThl C JAHHBIMH MPOU3BOAUINCH
BPYUYHYIO, YTO, €CTECTBEHHO, CKa3bIBaJOCh HA Ka4eCTBE

Azerbaijan, and Georgia), as well as several countries in
Asia (Kazakhstan, Tajikistan, Mongolia, and Vietnam),
and those quite distant from mainland Europe: Iceland,
Canada, and South Africa. How to collect this huge infor-
mation into a single array of data followed by statistical
analyses and creation of distribution map of elements, ra-
dionuclides and POPs?

A year ago, the coordinator of the Programme
M. V. Frontasyeva, head of the Sector of Neutron Activation
Analysis and Applied Research of FLNP, appealed to the
LIT Directorate to consider the possibility of creating an
information system on JINR server using the experience of
LIT to collect and store the information obtained in the ex-
periments at CERN. In Russia, until recently, the software
of this kind did not exist for large data sets in the environ-
mental studies in spite of the obvious need for the storage
of information on the status of the various ecosystems at
the level of the Ministry of Natural Resources of RF. A
group of young professionals from different departments
of LIT under the guidance of the Doctor of Physics and
Mathematics Professor G. A. Ososkov was formed.

It was decided to create a platform at a cloud infra-
structure of JINR (http://cloud.jinr.ru) for data manage-
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ment of global biological monitoring networks, analyses
and forecasting of the state of the environment, which will
provide effective, reliable and convenient mechanisms
to address biological monitoring data management tasks,
as well as means for intellectual data treatment, forecast-
ing and reporting information on the state of the environ-
ment. As a pilot project, the data collection and analyses
of biological monitoring data on atmospheric deposition
of heavy metals, held in the framework of the international
programme UNECE ICP Vegetation (http://icpvegetation.
ceh.ac.uk/) were implemented on the basis of this cloud
platform. Information about the state of the environment
of the 40 participating countries is going to be accumu-
lated and processed in a single focal point and finally be
available in both electronic and printed form for the gen-
eral public. Such issues of Atlases of the atmospheric de-
position of heavy metals have existed since 1990 and are
published under the auspices of the UN.

Despite the enormous importance of international co-
operative programme on air pollution in Europe, to date,
the tools used by its participants were insufficiently for-
malized and did not meet modern requirements. There
were no common approaches to storage and data transfer;
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1 CKOPOCTH TIOJTyYEHUs PE3yJbTaTOB U SIBISIIOCH CEPhE3-
HBIM TIPEISITCTBHEM UIst 3 PEKTUBHOTO B3anMOICHCTBUS
pabounx Tpynn mpoekra. [lomoOHOe monokeHne Bemei
XapakTepHO He Tonbko Juid qaHHoi [Iporpammsr OOH no
BO31yXy EBpOIBI, HO M AJISI MHOTHX JPYTHX IPOTPaMM
OMOJIOrNYEeCKOr0O MOHUTOPHHTA PA3JIMYHBIX YIKOCHCTEM.

K xonmy 2016 1. 6611 cO3aH TPOTOTHUI TAKOH CHCTE-
MBI YIIPABJICHUS JaHHBIMHI OMOIOTHYECKOTO MOHUTOPHHTA
Grarogapsi SHTy3Ma3My COTPYAHHKOB 00enX J1a00paTopuii
OUAN. Mudopmarms o6 3Toi cucteme ObLIa TOIOXKE-
Ha Ha JBYX MEXJIYHapOAHBIX KOoH(pepeHuusx: B Epiioso
(http://damdid2016.frccsc.ru/) n Hyone (http://grid2016.
jinr.ru/), a Taxoke Ha oObeanHeHHOM ceMuHape JINT-JIHO
7 despanst 2017 1., B KOTOPOM IPUHSIN YYaCTHE 3aMHTeE-
pecoBaHHBIE B Pa3BUTHU PabOT MO OMOMOHHUTOPUHTY WU

I'pynmna corpynankoB JIH® u JIMT — yvacTHHKOB paboT
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MOJICTTUPOBAHUIO TPOIIECCOB 3arpsi3HEHUS OKpYXKaromieit
cpensl yenickue cotpyraukn JIMT u JIH®. 15 despans
crcTeMa Oblila MPeJCTaBlIeHa €€ TOTEHIINAIBHBIM M0JIb30-
BaressM Ha 30-M pabouem coentannu Komuccnn OOH 1o
BO3ayXy EBporsl, coctosBiemcs B Ilombmme. Anpobanus
NPOrpaMMHOTO oOecIieueH s Havyaiach!

Konnernms u TexHoiornu miarpopMel (CM. pucy-
HOK) BBI3BAJIM )KMBOW MHTEPEC yYaCTHHKOB MPOTPaMMBI,
ObUT OTMEYEH SCTETHUECKHI JTU3aifH TPOrpaMMHOTr0O ode-
CTieUeHUs, KOHPHUACHIMAIBLHOCTh XpaHEHUs HH(OpMa-
nun. CoBepIICHCTBOBaHUE pa3paboTaHHOW ILIaT(opMbI
3aTpoOHET acmeKTHl [T-compoBOXKICHNS BCEX ATAIMOB OMO-
JIOTMYECKOr0 MOHMTOPWHIra, HayMHas C BbIOOpa Mecra
cOopa W MmapaMeTpoB ONHCAHHS OOpa3IOoB M 3aKaHIMBAs
CO3ZIaHUEM KapT 3arpsi3HEHUs] KOHKPETHOW 00JacTH WM

I10 CO31aHUI0 CUCTEMBI YIIPABJICHUA JaHHBIMU OHOJIOTrHUECKOTO MOHHUTOpPHUHTA

Ateam of FLNP and LIT staff members involved in work to develop a system for management of biological monitoring data

many stages of work with the data were done manually,
which naturally affected the quality and speed of produc-
tion of results and were a major obstacle to the effective
interaction of the working groups of the project. This situ-
ation is typical not only for the particular UN Programme
on Air Pollution in Europe, but also for many other pro-
grammes of biological monitoring of various ecosystems.

By the end 0f 2016, the prototype of a biological mon-
itoring data management system was created thanks to the
enthusiasm of the staff of both laboratories. Information
about this system was presented at two international con-
ferences: in Ershovo (http://damdid2016.frccsc.ru/) and
Dubna (http://grid2016.jinr.ru/), as well as at the joint
LIT-FLNP seminar on 7 February 2017 in which Czech
researchers of LIT and FLNP interested in the develop-
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ment of biomonitoring investigations and modeling pol-
lution of the environment participated. On 15 February
2017, the created system was presented to its potential
users at the 30th Task Force Meeting of the UNECE on
Air Pollution in Europe that was held in Poland. Software
testing has already begun!

The concept and technologies of the platform (see fig-
ure) aroused a great interest among the participants of
the programme; the aesthetic design of the software was
appreciated as was the confidentiality of the information
storage. Updating the developed platform will touch all
the aspects of the IT-support in all the phases of biological
monitoring, starting with the selection of sampling sites
and description of the sampling sites parameters and end-
ing with the creation of pollution maps in a particular area
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MPOTHO30M M3MEHEHUH COCTOSIHMSI OKpYXKarollel cpenbl
B JIOJI'OCPOYHOM IEpCHEeKTHBE. YiKe ObUIN anpoOMpOBaHbI
HeﬁpOCGTeBBIe METOABI BBIJCICHHUA HCCKOJIBKUX TTIAaBHBIX
KOMITIOHEHTOB M3 OOJIBIIIOTO KOJIMYECTBA apaMeTpoB, Mo-
TCHIUAJIBbHO BJIMAIOIIUX Ha PACIpPCACTICHUSA 33FpﬂSHeHPII>i,
a TaK)Ke CIOCOOBI TIOCTPOEHHS KapT 3THX paclpeeIcHUH
MIpY TTOMOIIM HEHPOHHBIX ceTei. [l mocTpoeHus: KapT
pacnpeiesnieHus 3arpsA3HeHNH, a TAKXKe aHalIN3a U IIPOTHO-
3MPOBAHUS COCTOSHUSI OKPYKAOLIEH Cpelibl TUIAHUPYETCS
HCIIOJIB30BaTh aAJITOPHUTMBI I‘J'Iy6I/IHHOFO O6y‘-ICHI/I$[, a Ipo-
TpaMMBbl, PEaIU3yIONIe JaHHbIE AITOPUTMBI, MpeAoa-
raeTcst BBIIOJHATH HA BEICOKOIIPOM3BOUTEIBHBIX KilacTe-
pax, co3maBaeMbIX Ha pecypcax 00maqHoi HHPPacTPyKTy-
pst OUAM (http:/cloud.jinr.ru) ¢ mogaep>Kkoi ruOPHIHBIX
BeruucieHnid. Takas ruiardopma nperocTaBisieT He TOIBKO
COBPEMEHHBIE METOIbI YIIPABICHNS U AHAJIM3a TAHHBIX, HO
" CpeacTBa IJid OG’be[lI/IHeHI/IH Y4aCTHHUKOB I'€TEPOTrC¢HHBIX
ceTell OMONOTHYECKOr0 MOHUTOPHHTA C IIETbI0 Bepruduka-
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LMY TIOJYYEHHBIX PE3YJIbTaTOB M ONTHMHU3ALUHN UCCIENO0-
BaHMH. B pamkax oTKpbITO# yacTu mardopmsl OyneT pe-
aJIN30BaHO MH(OPMHUPOBAHUE OPraHOB TOCYIApCTBEHHOM
BJIACTH, MECTHOTO CaMOYIIPABJICHHS, IOPUIUIECKUX U (DH-
3UYECKUX JIMI[ 00 M3MEHEHHSIX COCTOSIHUS OKPYXKaIoUIei
CpeibL.

Ha 3akirounTenbHOM ceccu COBeLIaHus padoueit
rpyrnmsl Komuccnn OOH mo Bosayxy EBpomsl, moaBons
UTOTH TIpoBeIeHHON paboTsl, M. B. ®poHTackeBa B cBoeM
nokiane «CocTosiHUue JIel B IIPOEKTE 110 OTHOBPEMEHHO-
My cOopy MXOB-OHOMOHUTOPOB B 2015-2016 TT. 1 mIaHb
Ha 2018-2019 rr» noguepkHyia, YTO peannu3aius MoJHo-
(hyHKIMOHATBHON TUIaTPOPMBEI OyIeT WMETh OOINBIIOoe
MPaKTHYECKOE 3HAYCHUE JUIsI MEXyHapOJAHOTO coo0IIe-
CTBa, OyJIET CIIOCOOCTBOBATH YIYUIICHUIO KOJIOTHYECKOM
CHUTyalll{, a TAK)XE ONTHMH3ALMHU BIOKCHUI B IPENOT-
BpalICHUC U YCTPAaHCHUE PCATIbHBIX MMPUYNH 3arpsA3HCHUSA
OKpYKAIOIIEH Cpebl.
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and/or forecast of changes of the state of the environment
in the long term. Neural network methods of selection of
several main components potentially affecting the distri-
bution of contaminants have already been approbated. The
methods for constructing maps of these distributions by
means of neural networks were tested, too. To construct
distribution maps of pollution, as well as analyses and fore-
casting of the state of the environment, it is planned to use
algorithms of deep learning and programs realizing these
algorithms. This procedure is expected to be performed
in the high clusters created at JINR cloud infrastructure
resources (http://cloud.jinr.ru) based on hybrid supporting
computations. Such a platform not only provides modern
methods of data management and analysis, but also serves
for the purpose of bringing together participants of het-
erogeneous networks of biological monitoring in order to
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verify the results obtained and optimization of research.
In the framework of the open part of the platform, infor-
mation about the changes of the state of the environment
will be distributed to public authorities, local state govern-
ments, legal entities and individuals.

At the closing session of the Task Force Meeting of
the UNECE ICP Vegetation, summing up the work done
during the meeting, M. V. Frontasyeva in her report “The
current status of the moss survey in 2015-2016 and plans
for 2018-2019” emphasized that the implementation of a
fully functional platform would be of great practical im-
portance for the international community; it would help to
improve the environmental situation in general as well as
to optimize the investments in the prevention and elimina-
tion of real causes of the environmental pollution.
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