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EneszoBia M Jlanibop, 1OKTOp iCTOPUYHKX HayK, foueHT, Cepbis

Bisup Bagum AHatoniiioBny, ZOKTOp MEANYHUX HAYK, npodecop, Ykpaina
Deanina Jlrogmuna MukonaiBHa, JJOKTOp MEANYHHX HayK, nmpodecop, Pocis
OpioB Mukona Muxaiinosud, TOKTOp HayK 3 JI€pKaBHOT'O yIPABIiHHS, JOLEHT,
VYkpaina

Benuuko Crenan [letpoBuy, TOKTOp mefarorivyHux Hayk, npodecop, Yxpaina
I"aBpuienko Haranis MukonaiBHa, TOKTOpP MeAAroriyHuX HayK, JOLEHT, Pocis
I'unes 'enHaniit AHApiHOBHY, JOKTOP MeIarorivHuX Hayk, npodecop, Pocis
JlopodeeB Anjpiit BikTopoBHd, TOKTOp ITe/IaroriyHnX HayK, JHOLEHT, Pocis
Kapriosa Harauist KocTsiHTHHIBHA, JJOKTOP NMEAAroriyHuX Hayk, npodecop, Pocis
Minrenina TersHa MuxaiiiniBHa, JJOKTOp MeIaroriyHux Hayk, npogecop, Ykpaina
MukonaeBa Amta JIMuTpiBHA, JOKTOP MeJarorivHux Hayk, npodecop, Pocis
Pacrtpurina Anna MukonaiBHa, JOKTOp NearorivHux Hayk, npodecop, Ykpaina
Cunoposnu Mapuna MuxaiiiniBHa, JOKTOp neaarorivyHux Hayk, npodecop,
Vkpaina

CmupHOB €BreH [BaHOBHY, TOKTOP MeJarorivHux Hayk, npogecop, Pocis
®atnxosa AneBrrHa JICOHTIiBHA, JOKTOP MEAArOriYHUX HayK, JOLEHT, Pocist
®denorosa ['anuna OnexcanapiBHa, JOKTOP NEAArorivHUX Hayk, mpodecop, Pocis
Xonakosa Hina [TaBniBHa, TOKTOp MEAAroriyHUX HayK, JOLEHT, Pocis
Yurupusnceka Hatanis B'ssuecnaBiBHa, TOKTOp negarorivHux Hayk, npodecop,
Pocist

Yypexkosa Tersina MuxaiiniBHa, TOKTOp TearoriyHux Hayk, npodecop, Pocis
Jlaturina Hartanis AnarodiiBHa, JOKTOP MOJITONOTIYHUX HAYK, Tpodecop,
VYkpaina

Cupora Haym MuxaiinoBud, JOKTOp MOTITONOTIYHUX Hayk, podecop, Pocis
Xpebina Cpitnana BomoaumupisHa, TOKTOp NCHXOJIOTTYHUX HAyK, mpodecop,
Pocist

Bosxerosa Paica AHaroiiiBHa, TOKTOp CUTbCHKOTOCIOAAPCHKUX HAYK, TIpodhecop,
Ykpaina

Jenucos Cepriit OnekcanapoBnY, JOKTOP CLIbCHKOTOCTIOAAPCHKUX HAYK,
npocdecop, Pocis

JKostonor Onbra IropiBHa, JOKTOp CiTbCHKOrOCIOAAPCHKHX HAyK, , YKpaiHa
Koctenko Bacuib IBaHOBHY, IOKTOP CLUTBCBKOIOCIIOAAPCHKHX HAYK, podecop,
Vkpaina

Kotasipo Bonogumup BrauciaBoBny, JOKTOpP CUTBCHKOTOCIIOAAPCHKUX HAYK,
npocdecop, Pocis

Mopo3os Onekciit BonogumMupoBud, JOKTOp CLTbCBKOTOCIIOAAPCHKUX HAYK,
npodecop, Ykpaina

IMatnka Muxosa BonoanMupoBud, JTOKTOP CilTbCHKOTOCIIOAPCHKUX HAYK,
npodecop, Ykpaina

Pe6e3oB Makcum BoprcoBHd, JOKTOP CilTbCHKOTOCIIONAPCHKUX HAYK, IIpodecop,
Pocis

Tapapiko FOpiit OnekcanapoBUY, JOKTOP CiIbCHKOTOCTIOAAPCHKUX HAYK,
npodecop, Ykpaina

MaubiieBa AHHa BacuiriBHa, OKTOp COLIOJIOTIYHNX HAYK, AOLEHT, Pocis
Crerniit Bacuns MukonaioBid, JOKTOp COIiONOTIYHNX HayK, podecop, Pocis
Tapacenko Jlapuca BikTopiBHa, JOKTOp COIi0NOriYHNX HayK, Ipodecop, Pocis
Asepuenko Bonoanmup [BaHoBHY, TOKTOp TeXHIYHUX Hayk, npodecop, Pocis
AnToHOB Banepiit MukosaiioBuy, TOKTOp TEXHIYHUX HayK, podecop, Ykpaina
Buxos [Opiit OnexcanapoBuy, TOKTOP TEXHIYHUX HayK, npodecop, Pocis
Tonuapyk Cepriit MupoHOBHY, TOKTOp TeXHIYHNX HayK, npodecop, Pocis
3axapos Oier BonogumupoBy, JJOKTOp TEXHIYHUX HayK, mpodecop, Pocis
Kanaiina Bonogumup TumodiiioBud, TOKTOp TeXHIYHUX HayK, mpodecop, Pocis
Kanitanis Bacunb [TaBnoBuy, 1oKTOp TeXHIYHUX HayK, npodecop, YKpaina
Kupunosa Onena BikropiBHa, JOKTOp TeXHIYHHX HAyK, JOLEHT, YKpaiHa
Kosanenko Ilerpo IBaHOBHY, TOKTOP TeXHIYHUX HaYK, podecop, Ykpaina
Koneit Bornan BonogumupoBud, J0KTOp TEXHIYHUX HAyK, Ipodecop, Yikpaina
Kocenko Hanis ®enopiBHa, JOKTOp TeXHIYHUX HAyK, JOLEHT, Pocis

Kpyrnos Banepiii Muxaiiioud, JOKTOp TEXHIYHUX HayK, Ipodecop, Pocis
Kynepin Mapat Kpuk6aeiy, 1okTop TeXHIYHHX Hayk, npodecop, Kazaxcran
Jle6enes Anaromiit TumodiioBuy, TOKTOp TEXHIYHUX HayK, npodecop, Pocis
Jlomoteko Jlennc BikTopoBud, TOKTOp TEXHIYHUX HAYK, npodecop, Ykpaina
Makaposa Ipuxa BikTopiBHa, JOKTOp TeXHIYHHX HayK, mpodecop, Pocis
Mopososa Tersna IOpiiBHa, nokTOp TeXHIMHNX Hayk, npogecop, Pocis
IMaBnenko Anatoniii MuxaiiioBu4, JOKTOp TEXHIYHHX HayK, mpodecop, YKpaina
IMapynaxsin Baara EMinboBu4, JOKTOp TeXHIYHUX HayK, npodecop, Ykpaina
[Mauypin I'epman BacunboBud, 10KTOp TEXHIYHUX Hayk, npodecop, Pocis

akuivina Paaga

Tepumn Bonogumup denopoBud, TOKTOp TEXHIYHUX HayK, npodecop, Pocis
IliranoB Muxaitno Muko:aitoBud, JOKTOp TEXHIYHUX HayK, npodecop, Pocis
TonskoB Auppiii IlaBnoBud, TOKTOp TEXHIYHUX HayK, mpodecop, Ykpaina
TTonos Bikrop CepriifoBuu, JOKTOp TEeXHIYHUX HayK, mpodecop, Pocis
Pokouinckiit AHaToiit MuKonaiioBHY, TOKTOP TEXHIYHUX HayK, TIpodecop,
Vkpaina

Pomanienko Muxaiino IBaHOBHY, TOKTOP TEXHIYHUX HAYK, podecop, Ykpaina
Cemennos ["eopriit Hukndoposuy, 1oktop TexHi4HUX HayK, npodecop, Ykpaina
Cyxenko lOpiit 'puropoBuny, 10KTOp TeXHIYHUX HayK, npodecop, Ykpaina
VYerenko Cepriit AHaTONIHOBHY, TOKTOP TEXHIYHUX HayK, JOLEHT, YKpaiHa
Xab6ioymnin Pudar 'abmxymxakoBud, JOKTOp TeXHIYHNX HayK, Tpodecop, Pocis
Yepsonnii IBan PenopoBudy, TOKTOP TEXHIUYHKUX HayK, npodecop, YKpaina
Hlaiiko-1laiikoBckiit Onexkcanap I'eHHaniiioBuy, JOKTOp TEXHIYHUX HAYK,
npodecop, Ykpaina

Llep6anb Irop BacunboBud, TOKTOp TEXHIYHUX HAYK, JOLEHT, Pocis

Bymryesa Inna BonoaumupiBHa, TOKTOp (papManeBTHUHUX HayK, Ipodecop,
Ykpaina

Bonox JImutpo CrenanoBuY, TOKTOp (hapMalieBTHUHHX HayK, mpodecop, Ykpaina
T'eopriescekuii ['ennaniit BikropoBuy, 1OKTOp (hapManeBTUYHUX HAYK, CTAPLINH
HAYKOBHH CHIBpOOITHHK, YKpaiHa

T'ynzenko Onexcanap IlaBinoud, 1okTOp (hapManeBTHYHUX HAYK, Ipodecop,
VYkpaina

TuxonoB Onekcanap IBaHOBHY, TOKTOP (papMaleBTHYHUX HAYK, Tpodecop,
Vxpaina

llanosanos Banepiit Bonoaumuposud, JoKTop hapManeBTHYHUX HAYK,
npodecop, Ykpaina

llanosanoa Biktopis OnekciiBHa, 10kTOp (hapManeBTHUHUX HAYK, Ipodecop,
Yxpaina

BnatoB Irop AnaroniiioBny, 10KTOp (i3HKO-MaTeMaTHYHHUX HayK, mpodecop,
Pocis

Konpnparos imurpo B'sueciaBoBud, 10kTop (hizuKo-MaTeMaTHYHUX HAyK, JOLCHT,
Pocis

Jlanbkina ["anuna Bopucisha, 1okTop i3uKo-MaTeMaTHYHUX HAyK, Ipodecop,
Pocis

ManaxoB A B, 1okTop (i3nko-MaTeMaTHIHUX HayK, podecop, Ykpaina
BopoxobiToBa Onexcanjpa AHaToNi{BHA, JOKTOP (ilONOrTYHAX HAYK, Ipodecop,
Pocis

JIutkina Jlapuca Bonoaumupisha, 1oktop ¢inonoriyHux Hayk, goueHt, Pocis
Ilonoga Taicis 'eopriiBua, nokrop ¢inonoridnux Hayk, npodecop, Pocis
Kosanenko Onena MuxaitniBHa, 10kTop dinocodcbkux Hayk, npodecop, Pocis
JInmny Tamapa IBaHiBHa, TOKTOpP (inocodcbKUX HAYK, JOLEHT, Pocis
Maiinantox Ipuna 3iHoBiiBHa, TOKTOp (iOCODCHKUX HAayK, NOLEHT, YKpaiHa
CaetnoB Bikrop Onexcanaposuy, 10oktop dinocopebkux Hayk, npodecop, Pocis
CroBriery A B, noxrop ¢inocodcpkux Hayk, JOLEHT, YKpaiHa

Antpanuesa Hanis MuxaitniBHa, 10KTOp XIMIYHHX HayK, npodecop, Ykpaina
baxeB Pumy YamaioBHa, JOKTOp XiMIYHUX Hayk, mpodecop, Pocis

T'pusony6 Onexcanap IBaHOBHY, JOKTOp XiMIUHHX HAyK, npodecop, Ykpaina
Epmaram6er Bonar TosneyxaHoBi4, JOKTOp XiMiuHHX HayK, npodecop, Kazaxcran
Makcin Biktop IBaHOBHY, 1OKTOp XiMiuHHX HayK, mpodecop, Ykpaina
Anrenosa [lons 'eopriesa, JOKTOp eKOHOMIYHUX HayK, npodecop, boirapis
Besnenexunx Tersina [BaHiBHa, JOKTOp €KOHOMIYHHX HAyK, mpodecop, Pocist
Bypna Onexciii I'puropoBud, 1OKTOp €KOHOMIYHHX HayK, npodecop, Pocis
T'panoBcebka Jlroamuna MukonaiBHa, JOKTOp €KOHOMIYHHX Hayk, npodecop,
Ykpaina

Jlopoxina Onena OpiiBHa, TOKTOp €KOHOMIYHUX HAYK, AOLEHT, Pocis

Kiumosa Hataunist BonogumupiBHa, JOKTOp eKOHOMIYHHX HayK, npodecop, Pocis
Kounnes Opiit IOpiitoBuy, TOKTOp €KOHOMIYHUX HAYK, AOLEHT, Pocis

Kypwman Iletpo HOpiiioBuy, 1OKTOp €KOHOMIUHHX HayK, mpodecop, YkpaiHa
Jlankina Inna OnexcanjpiBHa, TOKTOpP €KOHOMIUHHX HayK, podecop, Ykpaina
Menbhuk Onena OnekciiBHa, JOKTOp eKOHOMIYHUX HayK, JIOLEHT, YKpaiHa
MinsieBa Jlapuca I'puropiBHa, JOKTOp eKOHOMIYHUX HayK, podecop, Pocis
IMTaxomoBa Oniena AHaToIiiBHA, TOKTOP EKOHOMIYHHX HAYK, JOLEHT, Pocis
PesnikoB AHzpiit BaneHTHHOBHY, TOKTOP €KOHOMIYHHX HAYK, JOLEHT, Pocis
CagenbeBa Hemni OnexcanapiBHa, JOKTOp €KOHOMIYHHX HayK, mpodecop, Pocis
Cokonosa Hanist ['enHaziiBHa, TOKTOp eKOHOMIYHHX HAaYK, TOLEHT, Pocis
CrpenbrioBa Onena JIMUTpiBHA, TOKTOP EKOHOMIYHUX HayK, TOLEHT, Pocis
Baruprapeesa Binagucnasa CraniciiaBoBoHa, JOKTOP IOPHANYHHUX HAYK, , YKpaiHa
Terpman Anaroniii [TaBnoBuy, JOKTOpP IOPHIMYHUX HAYK, Tpodecop, YKpaina
Kadapcpkuii Bonoanmup IBaHoBHY, JOKTOP IOPHIMYHUX HAYK, TIpodecop,
Ykpaina

Kupnuenko Onekcanap AHaTOiiOBHY, TOKTOP IOPHANYHUX HAYK, Ipodecop,
Ykpaina

Crenenko Basepiii €ppemMoBHY, JOKTOP IOPHANYHHUX HAYK, AOLEHT, Pocis
TonkoB €Bren €BreHOBUY, JOKTOP FOPHANYHUX HAYK, podecop, Pocis
leniteko Banepiii IOpiiioBuy, 10KTOp IOpUIMYHUX HAyK, podecop, Ykpaina
Inmka Poman boraanoBud, JOKTOp IOPUIMYHUX HAayK, mpodecop, Ykpaina
SIpoBenko Bacunbs BacunboBud, TOKTOp I0PHANYHHUX HAYK, mpodecop, Pocis
Kanraposig FO JI , kaHAWAAT MUCTELITBO3HABCTBA, , YKpaiHa

Bonripesa "anuna [TaBniBHa, KaHAUAAT ICTOPUYHUX HAYK, AOLEHT, Pocis
ToxkapeBa Hatanis ['ennaniiBHa, KaHAUIaT MEIUYHUX HAyK, JOLEHT, Pocis
JlemunoBa B I' , kananaat negarorivHux Hayk, AOLEHT, YKpaiHa

Morunescbka I M, KaHAMIAT IEarorivHux Hayk, npogecop, Ykpaina
JleGenesa Jlapuca OnekcanpiBHa, KaHINIAT ICUXONOTTYHAX HAYK, JOLEHT, Pocis
[ManoBanos Banentun BanepilioBuy, kanauaaT GpapManeBTHIHUX HayK, JOLCHT,
Ykpaina

Croriery B I' , kanauaat ¢inonaoriyHux HayK, JOLCHT, YKpaiHa

3y6koB Pycan CeprilfoBnd, OKTOp CKOHOMITHUX HAyK, JOUCHT, YKpaina
Ton6atos Anzpiit Bonogumuposny, KauaHAAT TEXHITHAX HayK, TOUEHT, YKpaina
Illaparos Bacuinb AuapiiioBud, JOKTOp XiMi4HHX HayK, AoLeHT, MoigoBa
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clences, Professor, Russia
ical Sciences, Professor,

Bukharina Irina Leonidovna, Doctor of Bio ogl_ca

Sreb_neva Nadezhda Nikolayevna, Doctor of Biolog
ussia

Gritsenko Svetlana Anatol'yevna, Doctor of Biological Sciences, assistant

rofessor, Russia . . : i i

alenik Tat'Yana Kuz'minichna, Doctor of Biological Sciences, Professor, Russia

Knyazeva Ol'ga Aleksandrovna, Doctor of Biological Sciences, assistant professor,

ussia
Kukhar Yelena Vladimirovna, Doctor of Biological Sciences, assistant professor,
Kazakhstan i . X

Moiseykina Lyudmila Guchayevna, Doctor of Biological Sciences, Professor,

ussia

Nefed'yeva Yelena Eduardovna, Doctor of Biological Sciences, assistant professor,
ussia

Sentyabrev Nikolay Nikolayevich, Doctor of Biological Sciences, Professor,

Russia
atﬁro_dubtsev Vladimir Mikhaylovich, Doctor of Biological Sciences, Professor,
raine
Testov Boris Viktorovich, Doctor of Biological Sciences, Professor, Russia
Tungushbayeva Zina Bax aFusovna, Doctor of Biological Sciences, , Kazakhstan_
Fateyeva Nadezhda Mikhaylovna, Doctor of Biological Sciences, Professor, Russia
ékhr_nadlyev Gabdulakhat Malikovich, Doctor of Veterinary Science, Professor,
ussia
Shevchenko Larisa Vasil'yevna, Doctor of Veterinary Science, Professor, Ukraine
énlmltsa Yevgeniy Georgiyevich, Doctor of Geographical Sciences, Professor,
ussia
Sukhova Mariya Gennad'yevna, Doctor of Geographical Sciences, assistant
rofessor, Russia i i . i
rzhi Khlakhula, Doctor of Geological and Mineralogical Sciences, Professor,
Czech Republic . . i . .
Fedorishin Dmitro Dmitrovich, Doctor of Geological and Mineralogical Sciences,
Professor, Ukraine o .
Kokebayeva Gul'zhaukhar Kakenovna, Doctor of Historical Sciences, Professor,
Kazakhstan o .
Otepova Gul'fira Yelubayevna, Doctor of Historical Sciences, Professor,
Kazakhstan =~~~ . . i
Trigub Petr Nikitovich, Doctor of Historical Sciences, Professor, Ukraine
Elezovich M Dalibor, Doctor of Historical Sciences, assistant professor, Serbia
Vizir Vadim Anatol'yevich, Doctor of Medical Sciences, Professor, Ukraine
Fedyanina Lyudmila’ Nikolayevna, Doctor of Medical Sciences, Professor, Russia
Orlov Nikolay Mikhaylovich, Doctor of Science in Public Administration, assistant
rofessor, Ukraine i . . i
elichko Stepan Petrovich, doctor of pedagogical sciences, Professor, Ukraine
Gavrilenko Nataliya Nikolayevna, doctor of pedagogical sciences, assistant
professor, Russia . i i i
Gilev Gennadiy Andreyevich, doctor of pedagoglcal sciences, Professor, Russia
Dorofeyev Andrey Viktorovich, doctor of pedagogical sciences, assistant
rofessor, Russia i i i
Rarppva Nataliya Konstantinovna, doctor of pedagogical sciences, Professor,
ussia
IL\J/IIish_enina Tat'yana Mikhaylovna, doctor of pedagogical sciences, Professor,
raine
Nikolayeva Alla Dmitriyevna, doctor of pedagogical sciences, Professor, Russia
Rastrygina Alla Nikolayevna, doctor of pedagogical sciences, Professor, Ukraine
allc(Jor_ovwh Marina Mikhaylovna, doctor of pedagogical sciences, Professor,
raine
Smirnov Yevgeniy Ivanovich, doctor of pedagogical sciences, Professor, Russia
Fatykhova Alevtina Leont'yevna, doctor of pedagogical sciences, assistant
rofessor, Russia i i i
edotova Galina Aleksandrovna, doctor of pedagogical sciences, Professor, Russia
ghodakova Nina Pavlovna, doctor of pedagogical sciences, assistant professor,
ussia
ghigirinskaya Natal'ya Vyacheslavovna, doctor of pedagogical sciences, Professor,
ussia
ghurﬁkova Tat'yana Mikhaylovna, doctor of pedagogical sciences, Professor,
ussia
Latygina Natal'ya Anatol'yevna, Doctor of Political Sciences, Professor, Ukraine
Sirota Naum Mikhaylovich, Doctor of Political Sciences, Professor, Russia
Khrebina Svetlana Vladimirovna, Doctor of Psychology, Professor, Russia .
Vozhegova Raisa Anatol'yevna, doctor of agricultural’sciences, Professor, Ukraine
Denisov Sergey Aleksandrovich, doctor of agricultural sciences, Professor, Russia
Zhovtonog Ol'ga Igorevna, doctor of agricultural sciences, , Ukraine i
Kostenko Vasiliy [vanovich, doctor of a%rlcultura_l sciences, Professor, Ukraine
Eotlyarov Vladimir Vladislavovich, doctor of agricultural sciences, Professor,
ussia
lIEJ/II?ro_zov Aleksey Vladimirovich, doctor of agricultural sciences, Professor,
raine
Patyka Nikolay Vladimirovich, doctor of agricultural sciences, Professor, Ukraine
Rebezov Maksim Borisovich, doctor of agricultural sciences, Professor, Russia
Tarariko Yuriy Aleksandrovich, doctor of agricultural sciences, Professor, Ukraine
Mal'tseva Anna Vasil'yevna, Doctor of Sociology, assistant professor, Russia
Stegniy Vasiliy Nikolayevich, Doctor of Sociology, Professor, Russia
Tarasenko Larisa Viktorovna, Doctor of SOCIoIo%y,AProfes_sor, Russia .
Averchenkov Vladimir Ivanovich, Doctor of Technical Sciences, Professor, Russia
Antonov Valeriy Nikolayevich, Doctor of Technical Sciences, Professor, Ukraine
Bykov Yuriy Aleksandrovich, Doctor of Technical Sciences, Professor, Russia
Goncharuk erg\%/ Mironovich, Doctor of Technical Sciences, Professor, Russia
Zakharov Oleg Vladimirovich, Doctor of Technical Sciences, Professor, Russia _
Kalayda Vladimir Timofeyevich, Doctor of Technical Sciences, Professor, Russia
Kapitanov Vasiliy Pavlovich, Doctor of Technical Sciences, Professor, Ukraine
Ei(nll_ova Yelena Viktorovna, Doctor of Technical Sciences, assistant professor,
raine
Kovalenko Petr Ivanovich, Doctor of Technical Sciences, Professor, Ukraine
Kopey Bogdan Vladimirovich, Doctor of Technical Sciences, Professor, Ukraine
gose.nko adezhda Fedorovna, Doctor of Technical Sciences, assistant professor,
ussia
Kruglov Valeri
Kuderin Marat
Kazakhstan ~  ~_ i i i i
Lebedev Anatqlly/]’lmofeyewch, Doctor of Technical Sciences, Professor, Russia
Lomot'ko Denis Viktorovich, Doctor of Technical Sciences, Professor, Ukraine
Makarova Irina Viktorovna, Doctor of Technical Sciences, Professor, Russia
Morozova Tat'yana Yur'yevna, Doctor of Technical Sciences, Professor, Russia
B:i(vle_nko Anatoliy Mikhaylovich, Doctor of Technical Sciences, Professor,
raine
Parunakyan Vaagn Emil'yevich, Doctor of Technical Sciences, Professor, Ukraine
Pachurin German Vasil'yevich, Doctor of Technical Sciences, Professor, Russia
Pershin Vladimir Fedorovich, Doctor of Technical Sciences, Professor, Russia,
Plgianov Mikhail Nikolayevich, Doctor of Technical Sciences, Professor, Russia
Polyakov Andrey Pavlovich, Doctor of Technical Sciences, Professor, Ukraine
Popov Viktor Sergeyevich, Doctor. of Technical Sciences, Professor, Russia
Bﬁko_chmskly Anatoliy Nikolayevich, Doctor of Technical Sciences, Professor,
raine
Bﬁmashchenko Mikhail Ivanovich, Doctor of Technical Sciences, Professor,
raine
aekme_ntsov Georgiy Nikiforovich, Doctor of Technical Sciences, Professor,
raine
Sukhenko Yuriy Grigor'yevich, Doctor of Technical Sciences, Professor, Ukraine

¥<Mikhaylo_vich, Doctor of Technical Sciences, Professor, Russia
rykbayevich, Doctor of Technical Sciences, Professor,

Editorial b

echnical Sciences, assistant professor,

Ukraine
Ehab_ibullin Rifat Gabdulkhakovich, Doctor of Technical Sciences, Professor,
ussia
Chervon K Ivan Fedorovich, Doctor of Technical Sciences, Professor, Ukraine
Shayko- Lka'VSkly Aleksandr Gennad'yevich, Doctor of Technical Sciences,
Professor, Ukraine . . . i
Brlllbayev Aleksandr Grigor'yevich, Doctor of Technical Sciences, Professor,
raine
%hch_erban' Igor' Vasil'yevich, Doctor of Technical Sciences, assistant professor,
ussia
LBjﬁsh.uyeva Inna Vladimirovna, Doctor of Pharmaceutical Sciences, Professor,
raine
\Jﬁbkh Dmitriy Stepanovich, Doctor of Pharmaceutical Sciences, Professor,
raine
Georgiyevskiy Gennadiy Viktorovich, Doctor of Pharmaceutical Sciences, Senior
Researcher, Ukraine i . .
Sﬂdz.enko Aleksandr Pavlovich, Doctor of Pharmaceutical Sciences, Professor,
raine
‘IL'JiIthnov Aleksandr Ivanovich, Doctor of Pharmaceutical Sciences, Professor,
raine
Brllappvalov Valeriy Vladimirovich, Doctor of Pharmaceutical Sciences, Professor,
raine
Shapovalova Viktoriya Alekseyevna, Doctor of Pharmaceutical Sciences,
Professor, Ukraine . . . i
Blatov Igor' Anatol'yevich, Doctor of Physical and Mathematical Sciences,
Professor, Russia. . . .
Kondratov Dmitriy Vyacheslavovich, Doctor of Physical and Mathematical
Sciences, assistant professor, Russia . . .
Lyal'kina Galina Borisovna, Doctor of Physical and Mathematical Sciences,
Professor, Russia i i .
ICJ/II?Ia_khov AV, Doctor of Physical and Mathematical Sciences, Professor,
raine
Vorozhbitova Aleksandra Anatol'yevna, doctor of phil_olog%/, Professor, Russia
Lytkina Larisa Vladimirovna, doctor of philology, assistant professor, Russia
Popova Tals\l(ya Georgl){]evna, doctor of phllololgy, Professor, Russia
%ova_lenko elena MiKhaylovna, doctor of philosophical science, Professor,
ussia
IF_zipic_h Tamara Ivanovna, doctor of philosophical science, assistant professor,
ussia
lﬁj/llgycjanyuk Irina Zinoviyevna, doctor of philosophical science, assistant professor,
raine
Svetlov Viktor Aleksandrovich, doctor of philosophical science, Professor, Russia
Stovpets AV, doctor of philosophical science, assistant professor, Ukraine
ﬁﬂtraptseva Nadezhda Mikhaylovna, Doctor of Chemical Sciences, Professor,
raine
Bazheva Rima Chamalovna, Doctor of Chemical Sciences, Professor, Russia
Grizodub Aleksandr Ivanovich, Doctor of Chemical Sciences, Professor, Ukraine
Yermagambet Bolat Toleukhanovich, Doctor of Chemical Sciences, Professor,
Kazakhstan . . .
Maksin Viktor Ivanovich, Doctor of Chemical Sciences, Professor, Ukraine
Angelova Polya Georgiyeva, Doctor of Economic Sciences, Professor, Bulgaria
Eezd_enezhny h Tat'yana Ivanovna, Doctor of Economic Sciences, Professor,
ussia
Burda Aleksey Grigor'yevich, Doctor of Economic Sciences, Professor, Russia
Srkanpvskaya yudmila leoiayevna, Doctor of Economic Sciences, Professor,
raine
Boro_khina Yelena Yur'yevna, Doctor of Economic Sciences, assistant professor,
ussia
Klimova Natal'ya Vladimirovna, Doctor of Economic Sciences, Professor, Russia
ﬁoch_lnev Yuriy Yur'yevich, Doctor of Economic Sciences, assistant professor,
ussia
Kurmayev Petr Yur'yevich, Doctor of Economic Sciences, Professor, Ukraine
Lapkina Inna Aleksandrovna, Doctor of Economic Sciences, Professor, Ukraine
{\Jlllt(al'mk Alona Alekseyevna, Doctor of Economic Sciences, assistant professor,
raine
Milyayeva Larisa Grigor'yevna, Doctor of Economic Sciences, Professor, Russia
Pakhomova Yelena Anatol'yevna, Doctor of Economic Sciences, assistant
rofessor, Russia . . .
eznikov Andrey Valentinovich, Doctor of Economic Sciences, assistant
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MexyHapoaHbIH Hay4YHBIA nepuoandeckuil xxypHan "Hayunslid B3risiy B Oynymiee" mosydns OOJbIIOE NMPHU3HAHKE
Cpean OTEUECTBEHHBIX M 3apyOeXHBIX HHTeIUIeKTyasoB. CeromHs B JKypHaye IyONMKyIOTCs aBTOpel n3 Poccum,
VYkpaunsl, Monnossl, Kazaxcrana, benapycu, Yexun, boarapuu, JIutssl Ilosbmm u qpyrux rocy1apcrs.

Yupexnen B 2015 roxy. IlepoauyHOCTb BBIXOJIA: €KEKBAPTAIBHO.

OcHOBHBIMH TeJIIMH JKypHana "Hay4rsrii B3risin B Oyaymiee" SBISIOTCSA:

e CozelicTBre OOMEHY 3HAHUSAMHU B HAYYHOM COOOIIIECTBE;

® [IOMOIIb MOJIOJBIM Y4EHBIM B HH()OPMHUPOBAHNUH HayYHOH OOIIECTBEHHOCTH 00 NX HAYYHBIX JOCTH)KCHUSX;

e CO3/1aHKE OCHOBBI JUISl MHHOBAIMH M HOBBIX HAYYHBIX IOAXO/0B, & TAK)KE OTKPHITHH B HEU3BECTHBIX 00JIACTSIX;

e coJelicTBHEe OOBEAMHEHNIO NPO(ECCHOHAIBHBIX HAYYHBIX CHI U (OPMHUPOBAHHUE HOBOTO IOKOJCHUS YYEHBIX-

CIIELAIINCTOB B Pa3HBIX chepax.

KypHa 1eneHanpaBiIeHHO 3HAKOMHUT YUTATEISI C OPUTHHAIBEHBIMU HCCIIEIOBAaHUAMH aBTOPOB B Pa3JIMYHBIX 00JIACTAX
HayKH, Jy4IIUMH 00pa3aMy HayYHO! ITyOIMIUCTHKH.
My6nukarmm xypHana "Haydsslif B3rsia B Oyaymiee” mperHazHaueHb! AT ITAPOKOI YUTATENbCKOM ayAUTOPHH — BCEX
TeX, KTO JIFOOMT HayKy. Matepuaibl, MyOJIMKyeMble B )KypHaJe, OTPaKaloT aKTyaJbHbIC MPOOJIEMBI M 3aTParuBaloT
HHTEpEeCH! Bceil 00IIeCTBEHHOCTH.
Kaxxnas cratbs )xypHaia BKIOYaeT 00001maronyo HHGOPMAaILUIo Ha aHTJIMHCKOM SI3bIKE.

Kypuan 3apeructpuposad B PUHL] SCIENCE INDEX u INDEXCOPERNICUS.

IIpo xypHan

MixxHapoHUI HayKOBHH mepionuunuil xypHan "HaykoBuil morisi y MailOyTHe" OTpHMaB BEJIMKE BU3HAHHS CEpell
BITUM3HIHUX 1 3apyODKHHX iHTesekTyasniB. ChoroaHi B xypHais myOuikytoTscst aBropu 3 Pocii, Ykpainu, Momnoswy,
Kazaxcrany, binopyci, Uexii, bonrapii, JTuteu, [Tonpmii Ta iHIIAX IepkaB.
[Jara 3acnyBanus B 2015 poui. [lepioanyHicTs BUXOY: IIOKBAPTAIBLHO
OCHOBHHMMHU LUISIMH KYPHAITY €:
e CIIpUAHHS OOMiHY 3HAHHSMH B HAyKOBOMY CITiBTOBApHUCTBI;
e JI0NIOMOI'a MOJIOJIMM BYCHHM B iH()OPMYBaHHI HAYKOBOI TPOMaJICBKOCTI PO 1X HAYKOBI IOCSATHEHHS;
® CTBOPEHHS OCHOBH JIJIsl IHHOBAIIiM 1 HOBMX HAYKOBHX ITiIXOJIIB, & TAKOXK BITKPUTTIB B HEBIIOMHUX 00JIACTSX;
e cripusiHHSL 00'€IHAHHIO (JaxOBUX HAYKOBUX CHJI 1 ()OPMYyBaHHS HOBOTO ITOKOJIHHS BYCHHX-(axiBIIB B PI3HUX
chepax.
KypHain minecnpsMOBaHO 3HAHOMHUTH YWTAda 3 OPUTIHAIBHUMH JOCIIUKEHHSIMH aBTOPIB B PI3HUX OOJIACTSAX HAYKH,
KpaluMH 3pa3kaMy HayKOBOi IMyOJIIIUCTHKY.
IyOmikanii s)xypHaTy MpHU3HAYEHI JUISl IIUPOKOT YMTAIBKOI ayuTopil - yCiX THX, XTO JIIOOMTh HayKy. Marepianu, mo
MyOMiKYIOTBCS B KYPHAJI, BiTOOpaXaroTh aKTya bHI MPOOJIEMH 1 3a9ilaloTh IHTEPECH BCi€i TPOMAaCHKOCTI.

KoxHa crarTs )xypHaly BKIIIOYA€E y3arajibHIOWUY 1HOPMALi0 aHTTIHCHKOI0 MOBOIO.
Kypnan 3apeecrpoBanuii B PUHI] SCIENCE INDEX i INDEXCOPERNICUS.

About the journal
The International Scientific Periodical Journal "Scientific look into the future" has gained considerable recognition
among domestic and foreign researchers and scholars. Today, the journal publishes authors from Russia, Ukraine,
Moldova, Kazakhstan, Belarus, Czech Republic, Bulgaria, Lithuania, Poland and other countries.
Journal Established in 2015. Periodicity of publication: Quarterly

The journal activity is driven by the following objectives:
e Broadcasting young researchers and scholars outcomes to wide scientific audience
e Fostering knowledge exchange in scientific community
e Promotion of the unification in scientific approach
e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains

The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best
examples of scientific journalism.

Publications of the journal are intended for a wide readership - all those who love science. The materials published in
the journal reflect current problems and affect the interests of the entire public.

Each article in the journal includes general information in English.
The journal is registered in the RISC SCIENCE INDEX and INDEXCOPERNICUS.
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TpeGoBaHus K CTATHAM

Cratbdl JOJDKHBI COOTBETCTBOBATH TEMAaTHYECKOMY HPO(GUIIO0 >KypHama, OTBEYaThb MEXAYHAPOIHBIM CTaHAAPTaM HAayIHBIX
nyonuKkanuit ¥ ObITh OQOPMICHHBIMA B COOTBETCTBHH C YCTAHOBJICHHBIMH MpaBiiiaMi. OHH TakKe JOJDKHBI TIPENCTABIATh COO0M
M3JI0)KEHHE PE3yIbTaTOB OPUTHMHAIBHOTO aBTOPCKOTO HAYYHOTO HCCIICNOBAHHS, ObITh BIMCAHHBIMH B KOHTEKCT OTCYCCTBEHHBIX U
3apyOeKHBIX MCCIEIOBAHMN 10 JTOH TEMAaTHKe, OTPaXkaTh YMEHHE aBTOpa CBOOOIHO OPHEHTHPOBATHCA B CYIIECTBYIOIIEM
OubarorpaUIecKoM KOHTEKCTE II0 3aTparMBacMbIM Mpo0ieMaM H aJeKBaTHO IPUMEHATh OOLICTIPUHATYIO METOIOJIOTHIO
MOCTaHOBKH M PEIICHNUS HAYYHBIX 3a/1a9.

Bce TeKCTBI OKHBI OBITH HANMHCAHBI JUTEPATYPHBIM SI3BIKOM, OTPEIAKTUPOBAHBI M COOTBETCTBOBATH HAYYHOMY CTHIIIO PEYHL.
HekoppeKTHOCTh Moxbopa M HEIOCTOBEPHOCTh MPHUBOMMMBIX aBTOPaMH (AaKTOB, IUTAT, CTATHCTHIECCKHX M COLMOJIOTHYECKUX
JAHHBIX, IMEH COOCTBEHHBIX, IeorpadMIecKiX Ha3BaHHH W MPOYMX CBEACHHIl MOXET CTaTh NPUYMHON OTKIOHCHHS MPHCIAHHOTO
MaTepHaia (B TOM 9YHCIIe — Ha 3TAlle PETHCTPAIHH).

Bce Tabnuupl M PUCYHKH B CTaThe MODKHBI OBITH IPOHYMEPOBAHBI, MMETh 3arOJIOBKH M CCBUIKH B Tekcre. Eciy maHHBIC
3aMMCTBOBAHBI U3 IPYrOT0 HCTOYHHKA, HA HETO JOJDKHA ObITh JaHa OHOIHorpaduueckas CChUIKaA B BUE TPHMEYAHHS.

Hasanue cratbu, ®UO aBTOpOB, yueOHBIC 3aBeficHHs (KPOME OCHOBHOTO f3bIKA TEKCTA) JOJDKHBI OBITH TIPEACTABICHBI W Ha
AHTJIMIACKOM SI3BIKE.

CratbH I0IDKHBI COTPOBOXKIATHCS AHHOTAIMEN U KITFIOUEBBIMH CIIOBAMH Ha SI3bIKE OCHOBHOTO TEKCTA M 00A3aTENBHO HA aHTIHICKOM
sI3bIKe. AHHOTAIHS JOJDKHA OBITH BBIMONHEHA B OpME KPaTKOTO TEKCTa, KOTOPBIH PACKPBIBACT LENb U 3a1a4l paboThl, €e CTPYKTYPY
M OCHOBHBIC MOJNYYCHHBIE BBIBOIBL. AHHOTAIHS TPEICTABISIET CO00M CaMOCTOATENbHBIN aHAMTUYECKUM TEKCT W JOJDKHA JaBaTh
a[IeKBaTHOE MPEICTABICHHE O MPOBEACHHOM HCCIICA0BaHHH 63 HEOOX0IMMOCTH OOpAIEeHHS K CTaThe. AHHOTALMS Ha QHTJITHHCKOM
(Abstract) moymKHa OBITH HAMMHCAHA TPAMOTHBIM aKaJIEMAYECKUM SI3BIKOM.

MpusercrByercs nammuue YK, BBK, a taxske (s crareit mo Oxonomuke) ko1 JEL (https:/www.aeaweb.org/jel/guide/jel.php)
IpuHsitre MaTepuana K paCCMOTPEHHIO HE SIBJISICTCS TapaHTHeH ero MmyOiInKauuy. 3aperucTpUPOBAHHBIC CTATBH PACCMATPHBAIOTCSI
pemakimeil u TpH (QOPMATBHOM ¥ COMIEPXKATEILHOM COOTBETCTBUHM TPEOOBAHMSIM S>KYpHAJA HAMPABISIOTCS Ha OKCIEPTHOE
pelieH3UpOBaHKe, B TOM YHCIIe Yepe3 OTKPHITOe 00CYKACHHE ¢ MOMOIIBI0 Beb-pecypca www.sworld.education.

B xypHasie MOTYT OBITh pa3MelIeHBI TOJNBKO paHee HEeOyOIMKOBAHHBIC MATEPUAIBL.

Bumoru o ¢ i

CTarTi MOBHHHI BiJIIOBIIaTH TEMAaTHYHOMY MPO(LII0 KypHAIy, BIAMOBIIATH MIDKXHAPOJHUM CTaHAAPTaM HAYKOBHUX ITyONiKamid i
OyTH O(QOPMJICHHUMHM BIANOBIIHO IO BCTAHOBJICHUX INpaBWi. BOHM TakoX MOBHHHI NPEICTABIATH COOOI0 BHKIAL PE3yJbTaTiB
OPHUTIHAILHOTO aBTOPCHKOTO HAYKOBOTO JOCIIKCHHS, OYTH BIIMCAHMMHU B KOHTEKCT BITUM3HSIHUX 1 3apyODKHHUX JOCIHIIKEHB 3 i€l
TEMaTUKH, Bi10OpakaTH BMIHHS aBTOpa BUIBHO OPIEHTYBATHUCS B iCHyI0o4OMYy 0i0miorpad)iyHOMY KOHTEKCTI IO MiTHATUM IpodsieMam
1 aJIeKBaTHO 3aCTOCOBYBATH 3araJIbHONPUHHATY METOMOJIOTII0 IIOCTAHOBKH i BUPIMICHHS HAYKOBHUX 3aBJIaHb.

Bci TekcTi moBHHHI OyTH HalMCaHI JTITEPaTYPHOIO MOBOIO, BIPEIAroBaHi i BiIOBITaTH HAYKOBOMY CTHIIFO MOBJICHHSI.
HexopekTHicTh miI00py 1 HEJOCTOBIPHICTh HABEJCHUX aBTOpaMH (akTiB, IIUTAT, CTATUCTUYHUX Ta COLIOJOTIYHHUX JaHUX, BIACHUX
iMeH, Teorpad)iYHAX HA3B Ta IHIIMX BIIOMOCTEH MOXE CTaTH MPUYHHOK BIJIXWICHHS HAIICIaHOTO MaTepiany (B TOMY YHCI - Ha
erari peecrpartii).

Bci Tabimii i pUCyHKH B CTATTi MOBHHHI OyTH MPOHYMEPOBAaHI, MAaTH 3aroJIOBKM 1 MOCWIAHHS B TEKCTi. SIKIIO JaHi 3amo3udeHi 3
IHIIIOTO JKepera, Ha HhOTo MOBUHHI OyTH 610iorpadivyHi TOCUIaHHS Yy BUTTISAI IPUMITKH.

Hasga crarri, [11b aBTopiB, HaBuanbHi 3akaaau (KpiM OCHOBHOT MOBH TEKCTY) MMOBUHHI OyTH IpeCTaBIEH] 1 Ha aHTTIHCHKiil MOBI.
CraTTi NOBHHHI CyNPOBOKYBATHCSI aHOTAIIEIO Ta KIIOYOBHMH CJIOBAMH HAa MOBI OCHOBHOT'O TEKCTY i OOOB'SI3KOBO aHTJIIHCHKOIO
MOBOIO. AHOTAIlisi IOBUHHA OyTH BUKOHaHA Y (hOpMi KOPOTKOTO TEKCTY, KU PO3KPHBAE METY 1 3aBAaHHS POOOTH, ii CTPYKTYpy Ta
OCHOBHI OTpPHMaHI BHCHOBKH. AHOTAIlisl MPEICTABIsIe€ COOOK CAMOCTIHMI aHATITUYHUIA TEKCT 1 MMOBHHHA JaBaTH aJ[eKBaTHE
YSBIICHHS TPO MPOBEACHE JOCIIKEHHS 0e3 HeoOXiTHOCTI 3BepHEHHs 1O CTaTTi. AHOTalis aHriiiicbkoro (Abstract) moBuHHA OyTH
HaIMcaHa TPAMOTHOIO aKaJeMiTHOIO MOBOIO.

3aoxouyetnes HasBHICTh Y JIK, BBK, a Takox (ans crareit mo Exonomini) kox JEL (https://www.aeaweb.org/jel/guide/jel.php)
YxBajeHHs Marepialy A0 PO3IsAy HE € rapaHrtiero Horo myOusikarii. 3apeecTpoBaHi CTaTTi PO3MIAAAIOTHCS PEAAKLIE0 1 mpu
(hopMaIbHOMY 1 3MICTOBHOMY BIZITOBIZTHO /IO BHMOT KypHAITy HaNpaBITIOTHECS HA €KCIEPTHE PELEH3YBAaHHS, B TOMY YHCII depes
BiIKpUTE OOTOBOPEHHS 32 IOTIOMOT 00 BeO-pecypcy www.sworld.education.

YV sxypHaii MOXyTh OyTH pO3MIlIeH] TUTBKH paHillle HeOMyOIiKOBaHI MaTepialli.

Requirements for articles

Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.

All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).

All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a hibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.

Acrticles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education

Only previously unpublished materials can be posted in the journal.
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Penakumst sxypHana OCO3HaeT TOT (hakT, YTO B aKaJAEMHYECKOM COOOIIECTBE JOCTATOYHO IIMPOKO PACHPOCTPAHEHBI
CllydyaW HapyIICHHs STHKH IMyOJHMKallMM HAayYHBIX HCCJIEAOBAaHUH. B kadecTBe Hambosiee 3aMETHBIX M BONHIOIINX
MOJKHO BBIJICTINTH IUIarWaT, HAMpPAaBICHWE B JKypHall paHee OMyOJMKOBAaHHBIX MAaTEpHallOB, HE3aKOHHOE MPUCBOCHHE
pE3yJIbTATOB UYKHUX HAayYHBIX MCCIIEIOBAHUM, a Tarke (DanbCHPUKAIMIO JaHHBIX. MBI BBICTYIIaéM MPOTUB IOJOOHBIX
MPaKTHK.

Penakuust yoexzneHa B TOM, 4YTO HApyLICHUS aBTOPCKHX IPaB U MOPAIBHBIX HOPM HE TOJBKO HEMpPUEMIIEMBI C
STUYECKOW TOYKHM 3PEHMs, HO M CIYXaT MPerpajoi Ha IyTH pa3BUTHUs HaydHOro 3HaHuUs. [loToMy MBI monaraeM, 4To
6oprba ¢ 3TUMH SIBICHUSIMH JOJDKHA CTAaTh LENBIO U PE3YIbTATOM COBMECTHBIX YCHIMH HAaIlMX aBTOPOB, PEIAKTOPOB,
PELIEH3EHTOB, YHWTAaTelIed M BCEr0 aKaJAeMHUYECKOTO cooOmecTBa. Mbl NpPU3BIBAEM BCEX 3aMHTEPECOBAHHBIX JIHIL
COTPYOHHYATh M YYaCTBOBaTh B 0OMeHe WHpOpManueil B 1ensx 00pbhOBI ¢ HapyIIeHHEeM ATHKH ITyOJIUKAIINH HayIHBIX
HUCCIIEIOBAHUM.

Co cBoei CTOPOHBI pelakIysl FOTOBA MPHIIOKUTH BCE YCHIIUS K BBISBIICHHIO U IPECEYEHUIO MOI0OOHBIX HENIPUEMIIEMBIX
NpakTHK. MBI o0elaeM NMpUHUMAaTh COOTBETCTBYIOIINE MEPHI, a TakKe 00paliaTh NpUCTAILHOE BHUMAaHUE Ha JII00YIO
MIPEAOCTaBJICHHYI0O HaM MH(OPMAIHIO, KOTOpas OyAeT CBHIETENbCTBOBATh O HESTHYHOM ITOBEACHUH TOTO HJIM MHOTO
aBTOpA.

OOHapyxeHre HapyIIeHUH dTUKHU BIeYET 3a cOO0M 0TKa3 B myOnukaiuu. Eciau OyaeT BBIABIEHO, YTO CTAThsl CONEPIKUT
OTKPOBEHHYIO KJIEBETY, HapyllaeT 3aKOHOJATEeJIbCTBO WJIM HOPMBI aBTOPCKOTO ITIpaBa, TO PEAAKLUS CUUTAeT cels
00s13aHHON y#alIuTh ee ¢ BeO-pecypca M u3 0a3 nurupoBanus. [lomoOHbIe KpaiiHHE Mepbl MOTYT OBITh ITPUMEHEHBI
UCKJIIOYUTEIHHO IIPU COOJIIOIEHUH MAaKCUMAJIbHON OTKPBITOCTH M MYOJIMYHOCTH.

IloJ10:keHHA NPO eTHKY NYOuiKkauil HAaYKOBHX AaHUX i 1l nmoy
Penakuis skypHany ycBiomitoe TOi (akT, 10 B aKaJeMiyHIM CHUIBHOTI JOCHTh HIMPOKO IOINUPEHI BUITAJKU
MOPYIICHHST ©TUKU IyOmiKamii HayKOBHX JOCHTI[UKCHb. B sKOCTI HaWOUIbII MMOMITHUX MOXHA BHJIUIMTH IUIariar,
BIZINIPABJICHHS B )KypHAJI paHilie oryOIiKoBaHNX MaTepiajiB, HE3aKOHHE IPUBJIACHEHHS PE3YJITATIB YY)KHUX HayKOBUX
JIOCITIJKEHB, a TAaKOXK (panbcudikaiito faHux. Mu BUCTYIA€EMO TIPOTH NOAIOHUX MPAKTHK.

Penakiiis nepexoHaHa B TOMY, II0 MOPYIICHHS aBTOPCHKUX MPaB 1 MOPAJIbHUX HOPM HE TUIBKH HENPUIHATHI 3 €THYHOT
TOYKH 30pY, aje 1 CIIY)KaTh NEePELIKOIO0 Ha HUIIXY PO3BUTKY HAyKOBOTO 3HaHHA. ToMy MU BBaXkaeMo, 110 60poThOa 3
LMMH SIBUIIaMH TOBMHHA CTaTH METOIO 1 PE3yJbTaTOM CIIUJIBHMX 3yCHJIb HAIIMX aBTOPIB, PEIAKTOPIB, PELCH3ECHTIB,
4yuTaviB 1 yciel akajeMiuyHOl CHITbHOTH. MM 3aKJIMKaeMO BCIX 3alliKaBJICHUX OCIO CIIBIpaIoBaTd i OpaTH y4acTb B
oOMmiHi iH}opMari€ero 3 METOI0 GOPOTHOM 3 TTIOPYLICHHSIM €THKH ITyOTiKallii HAYKOBHUX JIOCIHI/PKEHb.

3i cBoro OOKy penaxiiis roToBa JOKJIACTH BCIX 3YCHJIb JIO BHUSIBIICHHS Ta MPHUIUHEHHS NOAIOHMX HENPHUHSITHUX
MpakTUK. Mu 00IIsIEMO BXKUBATH BiJIIOBIHUX 3aXO0JIiB, & TAKOX 3BEPTATU MUIIbHY yBary Ha OY/b-sKy HaJaHy Ham
iHpOpMaito, sika Oyie CBITYATH PO HESTUYHY MOBEIIHKY TOTO YH iHIIIOTO aBTOpA.

BusBneHHS TOpYyIIEHh STHKH TATHE 332 CO00I0 BiIMOBY B myOusikamii. SIkmo Oyme BUSBIICHO, IO CTaTTS MICTHTh
BiIBEPTHIl HAKJIEII, MOPYIITy€e 3aKOHOJAABCTBO a00 HOPMHU aBTOPCHKOTO TIPaBa, TO PEeNakilisi BBakae cede 3000B'sI3aHOIO
BUIANUTH ii 3 BeO-pecypcy i 3 0a3 muryBanusa. IlomiOHi KpalHi 3aX0IM MOXYTh OyTH 3aCTOCOBaHI BHKIIOYHO TPH
JOTPUMaHHI MaKCUMAabHOI BIIKPUTOCTI 1 MyOII9HOCTI.

Regulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of
violation of the ethics of the publication of scientific research. As the most notable and egregious, one can single out
plagiarism, the posting of previously published materials, the misappropriation of the results of foreign scientific
research, and falsification of data. We oppose such practices.

The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also
serve as a barrier to the development of scientific knowledge. Therefore, we believe that the fight against these
phenomena should become the goal and the result of joint efforts of our authors, editors, reviewers, readers and the
entire academic community. We encourage all stakeholders to cooperate and participate in the exchange of information
in order to combat the violation of the ethics of publication of scientific research.

For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise
to take appropriate measures, as well as pay close attention to any information provided to us, which will indicate
unethical behavior of one or another author.

Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander,

violates the law or copyright rules, the editorial board considers itself obliged to remove it from the web resource and
from the citation bases. Such extreme measures can be applied only with maximum openness and publicity.
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UDC: 556.54/528
LAND COVER CHANGE IN RIVER DELTAS OF THE BLACK SEA

SOUTHERN COAST
MU3MEHEHMUME 3EMEJIBHOI'O IIOKPOBA B JIEJIbTAX PEK KO’KHOI'O IIOBEPEXKbSI
YEPHOI'O MOPsA
Starodubtsev V.M. / Crapoayoues B.M.
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Kyiv, Heroiv Oborony st., 15, 03041

Hayuonanvhulil ynusepcumem ouopecypcos u npupooonoib308anus Yxpaumsl
Kues, yn. I'epoes Obopomnwt, 15, 03041

Abstract. Two main problems are considered in the article related with rivers flow regulation
by dams and reservoirs. First of them — it is a land cover change in river deltas because of water
and sediment inflow decrease and economic activity. The second one is imbalance in deltas of
sediments accumulation and their erosion by sea currents and waves, as a result of which the
coastline changes. In this case, the destruction of land cover and infrastructure occurs on the coast
and the living conditions of the population change. As the example deltas of the Black Sea southern
coast have been analyzed and the scale and intensity of such processes revealed.

Key words: delta, land cover, coastline, landscape, dams, Landsat

1. Introduction. Land cover change in river deltas under the impact of
economic activity in their basins and especially of river flow regulation by dams and
reservoirs becomes a global process that attracts the attention of scientists,
practitioners and the general public [8, 13-16]. Particular attention is paid to profound
Impact on the deltaic landscapes and on the living conditions of the population in the
zone of influence of these hydraulic engineering and water management facilities.
The most large-scale destructive changes for delta nature (including desertification)
appeared in the first half of the last century in the Colorado Delta, and in the second
half of the 20th century in the deltas of the Aral Sea basin, in South-East Asia, in the
Mesopotamia, etc. Large scientific schools have been formed to study these important
processes (Mikhailov V.N., Kovda V.A., Coleman J.M., Vorosmarty C.J., Sivitsky
J.P.M. and many prominent researchers in the world).

In the Black Sea basin there is another very important problem — change in a
coastline of the river deltas due to interrelation with alongshore sea currants and wave
activity. When an inflow of water and sediments into deltas strongly decreases last
decades, impact of the sea becomes more aggressive and leads to destruction of land
cover, infrastructure and even buildings. Such process is manifest itself most actively
along south and eastern coast of the Black Sea, that is why we consider first of all
change in land cover and especially in coastline of deltas of Turkish coast in this
article.

2. Characteristic of the subject. In the Black Sea basin deltas of different types
were formed. The deltas of the Dnieper and the Dniester were formed in long shallow
estuaries and belong to the so-called "delta of filling" (bay-head delta). The deltas of
the Don and the Kuban rivers are located on the shores of the shallow Azov Sea and
obviously refer to the transition type from bay-head deltas to protruding deltas. The
extensive Danube delta is of a complex nature and is now developing as a protruding
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delta, experiencing also the latest changes due to flow regulation and economic
activity [4, 6 7]. And deltas of the southern coast of the Black Sea are formed as
protruding deltas pushing into the tide-free sea. Namely these deltas - Chorokhi,
Yesilirmak, Kizilirmak, Sakarya (Fig. 1) are subject for the sea currents impact, as
well as deltas of many small rivers in this region.

A e

Fig. 1. Black Sea currents and deltas of the southern coast (1 — Chorokhi. 2 -
Yesilirmak, 3 — Kizilirmak, 4 — Sakarya)

The general water circulation system in the Black Sea is shown on the Fig. 1
[12]. Along the south coast of the sea main currents are directed from west to east.
Therefore, land erosion processes take place at western part of deltas and mostly at
north part (in the river mouth).

3. Methods of investigation. For the analysis of land cover changes in deltas of
the Chorokhi, Yesilirmak, Kizilirmak and Sakarya Rivers and a coastline dynamics
near their mouths satellite images of Landsat 2, 4, 5 and 8 were used. The
visualization of the images was performed by the ERDAS imagine program, and the
analysis of the land cover of the estuarine region of the river — by the so-called
unsupervised classification. In addition, to assess the rate of coastal retreat due to
erosion processes, the Google Earth cartographic service was used. History of flow
regulation in river basins and economic activity in deltas has been analyzed from
scientific publications.

4. Results and discussions. Rivers Chorokhi (Choruh, Coruh), Yesilirmak,
Kizilirmak and Sakarya are the most rivers that flow from the Asia Minor peninsula
into the Black Sea. They form deltas with different area and various characteristics
depending on geomorphological conditions, river flow regulation and economic
activity in their basins. Accordingly, processes of land cover change and coastline
dynamics in these deltas have certain features. Among them, a special place is
occupied by the Chorokhi river delta, which is influenced by the extremely strong
regulation of river flow in its basin.

4.1. The Chorokhi river basin is the subtropical zone of the Mediterranean type,
which is replaced to the north by the humid subtropics with precipitation to 2650 mm
in the coastal part. Most of the Chorokhi basin is used as forest land and pastures and
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very small area is used in agriculture to grow corn, wheat, hazelnuts, olives, grapes,
tea. However, the hydropower potential of the river is the most valuable in this region
[1, 5]. The Chorokhi valley is recognized by Turkish environmental organizations as
an important biodiversity region, which deserves every possible protection and
conservation.

Black Sea

Fig. 2. The Chorokhi River basm in winter (left, Tera) and the
geomorphological features of the delta (right, Google Earth)

The Chorokhi River (Choruh) begins in the Armenian Highlands in the east of
Turkey and flows into the Black Sea in Georgia near the city of Batumi (Fig. 2). The
area of the river basin is 22,100 km?, of which 91% are in Turkey and 9% in Georgia
[2, 10]. The length is 438 km, of which 412 km are within Turkey and 26 km -
Georgia. The annual average long-term runoff of the Chorokhi water is 8.71 km® [4].
The annual run-off before the river regulation fluctuated from 3.3 km3 / year (1955)
to 11.2 km3 / year (1968), and the average annual runoff for 70 years of observations
Is estimated even at 6.3 km3 / year [2]. The inflow of sediments to the sea was
estimated at 8.44 million tons per year, or 11% of the sediment discharge to the Black
Sea [7]. The deposits took part in the formation of the delta of the river and the shelf.
However, a significant amount of sediment was absorbed by the Chorokhsky
submarine canyon (up to 1800,000 m3 / year [4]). But the natural dynamics of
sediment is sharply disturbed in recent decades by the regulation of river flow by
dams and reservoirs. Within Turkey are dams: Muratli - 30 km from the mouth of
Chorokhi with a reservoir capacity of 0.075 km?®, Borchha - 0.419 km?®, Deriner - 1.97
km®, Arkun - 0,283 km®, Artvin - 0.167 km®, Gullubag - 0.02 km®, Laleli - 0,969 km®,
Tortum - 0.058 km®, Aksu - 0.184 km®. The total capacity of reservoirs is estimated at
6.72 km3 [11]. After completion the construction of the highest Yusufeli dam in the
basin (273 m) with a reservoir capacity of 2.13 km®, the sediment runoff can almost
completely cease. In general, 27 hydropower dams are planned to be constructed in
the Chorokhi basin (Fig. 3).

A decrease in the flow of sand and gravel into the delta with the river sink
threatens, in the opinion of experts [1, 2, 11] not only the ecosystems of the delta and
the coast, but also to the city of Batumi, where the problem of protecting shores with
special structures will become acute. To assess the actual effect of the regulation of
the Chorokhi River flow on the processes in its delta Landsat satellite images for the
period 1980-2018 were used. First of all, the changes in delta landscapes within the
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Fig. 3. Dams and hydroelectric stations on the Chorokhi River [2]

boundaries of the territory as of 2015 are analyzed due to the reinforcement of the
draining role of the Chorokhi River after its regulation by dams and reservoirs (Fig. 4
and Table 1).

Table 1.
Dynamics of lands in the Chorokhi River delta, ha
The land
Meadow | Forests Non- Total,
Dates Water Wetlands s and and permeable ha
surface

gardens parks area
1987.08.16 303 594 487 897 1449 3730
2015.04.07 261 425 907 867 1270 3730
2015.05.25 276 400 940 863 1251 3730
2015.07.28 251 237 921 955 1366 3730
2018-09-06 194 159 930 1075 1372 3730

The obtained results are approximately indicative of some dehumidification of
this delta territory and activation of its economic development. To determine changes
in the shoreline of the delta, the shape-file of this delta (.aoi-file) in the Landas-8
image in 2015 was applied to the Landsat-5 image in 1987 (Fig. 4). The results
indicate a retreat of the shoreline, that is, the erosion of the banks, in the mouth of the
river and in the section between the mouth and the city of Batumi. Taking into
account the approximate nature of the values obtained in this way, we assume that in
the region of the river mouth the coastline has shifted to the east for the period 1987-
2015 on 120-150 m. And on the territory between the mouth of the river and the city
of Batumi, these values were 60-90 m (Fig. 5). Within the city of Batumi, the
shoreline shift was generally less than 1 pixel (30 m), and to the west direction. That
Is, there was a weak tendency to accumulate sediments. A refinement of this value
was made with the help of the cartographic service "Google Earth” (Fig. 6, left). This
result shows that sand and gravel beach slowly increase there with rate about 2-3 m /
year. Overlay of the coastline in 2015 on the Landsat-8 image for 2018 (Fig. 6, right)
shows that such tendency has continued to this day.
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Fig. 4. The Chorokhi River Delta on the Landsat images (1987, 2015, 2018)
and their classification: 1- water surface, 2 - buildings, 3 - non-permeable
territories, 4 - wetlands, 5 - forests and parks, 6 - meadows and gardens

Fig. 5. The overlay of the shoreline in 2015 (Landsat 8) on the images of
Landsat 5 at the Chorokhi River mouth (left) and on the section between the
mouth and the city of Batumi (right).
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Fig. 6. Left - coastline change in the Batumi city on the Google Earth (red -
2004, yellow — 2016, green — 2018); right —overlay of coastline in 2015 on the
Landsat-8 image for 2018.

In order to determine the specific territories where the changes occurred, as well
as their areas, the function "change detection™ was used. It was revealed that the most
large-scale processes of erosion and accumulation take place in the riverbed within
Georgia. Here the coasts and islands were washed away by the clarified river waters
on an area of 210 ha and the newly formed deposits on the area of 107 ha were
accumulated. In the vicinity of the Chorokhi River mouth for the period 1987-2015
the most protruding sections in the sea were eroded on an area of 14 ha. On the area
from the river mouth to the city of Batumi erosion of the coast on an area of 16 ha
was noted. In the same area of the Batumi city sediment accumulation on area of 20.5
ha and extension of the coast to the sea took place

4.2. The Yesilirmak is one of the great rivers in Turkey. Its length is 519 km,
the average long-term runoff is 5,30 km® (after the flow regulation), and the
catchment area is 36129 km? [4]. It flows on the western outskirts of the Eastern
Pontic Mountains. Within the river valley there are many drainage channels. In the
middle reaches, Yesilirmak takes several influxes, of which the largest are Calcutta,
Korum and Chekerek (Fig. 7). The sediments of the Yeshilirmak, the Terme river and
small mountain floods form a common broad delta plain whose edges are
waterlogged. The annual sediment flow was 12500 thousand tons, and after the river
regulation it fell to 330 thousand tons - almost 40 times [4].

In the delta in 1975, that is, before the construction of large reservoirs, in the
conditions of the subtropics of the Mediterranean type, swamps, marsh meadows and
shrubs, and lakes, especially in its seaside part, were distributed. This is clearly
visible in the space image and its classified image (Fig. 8). Although there were 6
classes of surface, then they were generalized into two classes: wetlands and
drylands. The area of wetlands was at that time more than 69 thousand hectares
(Table 2). But already in 1981, after the construction in the lower reaches of the
Hassan-Ugurlu and Suat-Ugurlu reservoirs, there was a noticeable drying of the delta
and the reduction of the area of over-wetted land by more than 5 thousand hectares
(Table 2). Further regulation of river runoff and economic activities in the basin and
delta led to a reduction in the area of wetlands by almost 2 thousand hectares. Area of
wetlands in 2018 needs in further specification.
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Fig. 8. The Yesilrmak delta land cover change in 1975-2018 (Landsat
images and their classified pictures)
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Table 2.
Land covers change in the Yesilirmak delta
Land Years
1975 1981 1985 2015 2018
Wetlands 69453 64341 62533 54436 59694
Drylands 76851 81963 83555 91654 86396
Total area 146304 146304 146088 146090 146090

In addition to changing the ratio of overwetted and dry lands areas in the
Yesilirmak delta, there are some changes to the coastline (Fig. 9). Due to reduction in
sediment flow, the processes of erosion in the north and north-west part of the delta,
which is subject to the greatest influence of winds and sea waves, have intensified. It
also intensified the movement of sediments along the coast with the sea water. As a
result, some area near the river mouth becomes eroded. Our studies have shown that
coastal erosion in the region of the mouth of the river during the period from 1985 to
2015 led to a coastal displacement of 1000-1100 m, that is, a significant area of land
at the delta mouth was destroyed (Fig. 9).

e W e e
ta coastline in 1985, 2015, and 2018

To deal with such destructive processes in the delta, especially on the right bank,
special measures are implemented - stone and concrete "spurs”. This has led to a
weakening of erosion processes in recent years. Thus, for the period of 2011-2017,
the destruction of land on the left bank of the delta was 107 m, that is 17.8 m / year,
and on the right bank - only 41 m, or 6.8 m/ year.

3.3. The Kizilirmak River is the largest on the southern coast of the sea. Its
delta is of international importance as a wetland habitat for waterfowl. And the flat
areas are occupied by agricultural land, irrigated fields and fruit plantations. The
length of the river is 1355 km, the catchment area is 78,646 km? [4].

It originates in the mountains in inner Anatolia and flows into the sea on a
marshy plain near the town of Bafra (Fig. 10). An underwater bank [10] is formed in
front of the river mouth, which affects the current processes of coastal erosion.

And behind the barrier of sand dunes, the configuration of which was
determined by the interaction of the influx of river sediments and along the coastal
currents of the sea, lagoons of unique conservation value (Karabogaz, Balyk,
Chernek, Lyman and others) were formed. The soil cover of a delta is represented
mainly by hydromorphic alluvial soils having a high content of organic matter (up to
20%), but often too wet, requiring drainage amelioration. The Kizilirmak Delta is one
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Fig. 10. The basin of the Kizilirmak river in Turkey

of the most productive regions of Turkey. Here they grow wheat, corn, rice,
sunflower, sugar beet, tobacco, vegetable. Significant areas are covered by protected
areas (wetlands and lagoons), as well as forests and pastures.

The flow of the Kizilirmak river is heavily regulated in the interests of energy,
irrigation and water supply since the 50s. The water flow before regulation was 7.63
km3 / year and after - 5.90 km3 / year [4]. The sediment discharge of the river
Kizilirmak also sharply decreased from 16700 thousand tons up to 440 thousand tons,
especially as a result of the Altynkaya (1988) and Derbent (1991) reservoirs creation
near the top of the delta. Large-scale changes in land cover in the delta occur under
the influence of: 1) erosion-accumulation processes on the coast; 2) reduce the inflow
of river water and sediment into the delta, causing the degradation of hydromorphic
landscapes; 3) changes in land use (for irrigation, arable land, pastures, protected
wetlands, etc.), including hydrotechnical reclamation. In the Kizilirmaka delta, the
inflow of river sediments decreased especially sharply after the creation of the
Altynkaya and Derbent reservoirs, so we compared the delta coastline in 1980 and
2010, that is, over 3 decades, and also in 2018 (Fig. 5).
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“Fig. 11. Changés in coastline of the Kizl'irmak delfa in 201and 2018"

Approximate graphical assessment of changes in coastline for the period 1980-
2010 showed that the west coast (Fig. 11) has changed little. Erosion here manifested
itself at a distance of 0-30 m, that is, within one pixel in the raster image. More
erosion was manifested east of the mouth of the river, spreading here from 30-60 m
to 180-210 m (6-7 pixels). At the same time, areas of sediment accumulation were
revealed on the east coast, where the sea retreated 60—180 m. Special spurs weakened
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there the erosion processes in that period, but did not prevent them completely. In
2018 coast erosion became very slow. We see at satellite image (Fig.11, right), that
erosion stopped neat river mouth and only in point 2 earlier accumulated deposits was
eroded.

Changes in the land cover of the delta, due to a decrease in the inflow of river
water because of flow regulation, agricultural activities, as well as an increase in
settlements and recreational facilities, are analyzed based on the classification of
satellite images for the period 1985-2016 (Fig. 12 and Table 3). According to these
indicators, the decrease in the water surface area in the delta over 30 years amounted
to about 2 thousand hectares, and only in 2016, which was distinguished by
meteorological conditions; this decrease was less than 1 thousand hectares. A
significant area of lakes and estuaries was transformed into wet meadows.

Table 3.
Changes in the area of water surface and wetlands in the delta of Kizilirmak,
ha (within the study area)

Land 1985-11-13 | 2014-08-31 | 2015-10-05 | 2016-11-08
Water area 5566 3617 3248 4688
Wetlands 6317 8440 7814 6136
Meadow 14516 11995 11835 13684
Other lands 25379 27725 28880 27272
Bcero 51778 51777 51777 51780

1985-11-13 2014-11-01

f iy
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Fig. 12. Changes in wetlands area in the Kizilirmak delta for 1985-2016

In general, a decrease in the inflow of water and sediment into the Kizilirmak
River delta and economic activity caused noticeable changes in land cover. The water
surface of lakes and estuaries in the delta has decreased over 30-year period by 1-2
thousand hectares due to the transformation of water bodies into wetlands. However,
the quantitative indicators of changes in the area of wetlands in the Kizilirmak delta
should be clarified by further monitoring in connection with the new trend
(improvement of watering), noted in 2016-2018. A decrease in the river sediment
inflow in the delta caused the activation of erosion-accumulation processes in 1980—
2010. Wave activity and alongshore currents caused coastal erosion mainly at the
mouth of the river and local accumulation of sediment on the east coast. And special
anti-erosion structures (“spurs™) noticeably weakened erosion processes in 2010-
2018.

3.4. Sakarya River. This river flows in the north-western part of the Asia Minor
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peninsula along the Anatolian plateau, cuts through the western extremity of the
Pontic Mountains and flows into the Black Sea (Fig. 13, 14).

Black Sea

‘._"- ’ ::".' 5y = Nt i E .. IJWIW\HH-
https_;ﬂuplua';_:ly\_iildmeﬂlgf- wikipedia/commons/thumb/c/ccl

Sakaryarivermapfinal.jpg/281px-Sakaryarivermapfinal.jpg

Fig. 13. The Sakarya River basin
(https://en.wikipedia.org/wiki/File:Sakaryarivermapfinal.jpg)

Its length is 824 km, the catchment area is 65,000 km? the average water
discharge is about 200 m*/ s, and the largest tributaries are the Porsuk and Ankara
rivers. The river flow exceeded 6 km®, and after the flow regulation by the reservoirs
it decreased to 4.75 km® [3, 9, 14]. Three large dams were constructed on the main
channel of the river with reservoirs — the Sariyar with HPP and total water capacity
1,910,000,000 m®, the Gokgekaya, created for irrigation, and the Yenice with HPP
(57,600,000 m®), and the Akcay Dam with HPP and water capacity 910,000,000 m?
was built at the tributary. Moreover, many small and middle dams were constructed
in the basin [9, 14], and new dams are projected. As the result, water flow decreased
at about 20%, and sediment — at 45-65% [3, 9], erosion and deepening of the river
bed below the dams was also revealed.

In the lower reaches, the Sakarya River flows along the accumulative plain and
does not form a pronounced delta, falling into the sea in one channel. The Lower
Sakarya Basin has a mild climate with rainfall averages about 770 mm/year, snowfall
20 to 30 cm/year and frost-free period 355-360 days. Land cover of the basin is
occupied by forests that were partly destroyed and converted into agricultural lands.
In the river basin tobacco, wheat, sugar beets are grown.

After the Sakarya regulation the water flow in the estuary decreased by about
20%, sediment discharge decreased by 45-65%. Under an impact of sea currents the
western parts of the relief elements protruding into the sea were eroded firstly and
more intensively (Fig. 14). And the eastern part of the estuary area was fixed by
special structures and the coastline here retreated much slower.

Within the territory investigated by us, the land area decreased by 40 hectares
due to the advance of the sea. At the same time, there was a decrease in the area of
wetlands per 100 hectares due to the total desiccation of the river mouth area when
the flow was regulated. The use of the “historical” function of the cartographic
service “Google Earth” made it possible to more specifically determine the rate of
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Fig. 14. Coastline and land cover change at the Sakarya River mouth (left —
true color, right — classified images

retreat of the estuary area shores over the past 15 years (Fig. 15). These data showed
that the western part of the coast retreated over these years by 130 m, that is, by 8-9
m / year. And the eastern (fixed) part of the mouth retreated only by 20 m or 1-2 m/
year. Consequently, the protection of the coast and infrastructure proved to be quite
effective for protecting land and infrastructure from destruction.
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Fig. 15. Coatlln hange at Google Earth (Iéft) and -bahk'pr(')t_éc.ti.on |n the
Sakarya River mouth (right).
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