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Ideas and Innovations in Geosciences

PREFACE

The Institute of geological Sciences of NAS of Ukraine for the second time
welcomes the conference of young scientists "IDEAS AND INNOVATIONS IN
GEOSCIENCES" which is held at the Institute of Geological Sciences with the involvement
of Council of young scientists of Department of Geosciences to create favorable conditions
for development and realization of creative abilities of youth, cooperation of young
scientists, exchange of experience and creation of creative communications, involving
them in active work.

At the end of last year, the national Academy of Sciences of Ukraine celebrated its
centenary. It is known that it was founded on November 27, 1918. According to the
Charter, the Academy was determined by fthe highest scientific state institution in
Uk r a ianOmeéof the founders of the Academy was a famous geologist, the first Director
of the Institute of geological Sciences academician P.A. Tutkovskyi. The years of hard
work brought the National Academy of Sciences of Ukraine, the statement and acceptance
in the world. Since that time and until now, scientific research and practical development in
areas that now unites the Department of Geosciences, are actively being created, create,
are implementing and serve the state.

Today, in the difficult conditions of existence of the National Academy of Sciences
of Ukraine, only young people can make science one of the main priorities of the country!

More than sixty reports have been received by the organizing Committee with a
wide range of scientific problems in the field of geological knowledge. Besides institutes of
the Department of Geosciences of NAS of Ukraine, participated in the conference were
representatives of Ukrainian universities from Kherson, Odesa, Lviv, Vinnitsa, Zhytomyr
and also from Belarus and Kazakhstan. The focus of young scientists is problems of
studying the sedimentation processes and formation of mineral deposits. Considerable
number of reports are devoted to engineering-geological and geoecological research,
natural risks assessment. Deserve attention the problems of studying the Earth by
aerospace methods and problems geographical research.

Such events as this conference enables young scientists an opportunity to publish
the results of research and determine the prospects for further work.

In the first year of the second century of Ukrainian academic science we wish
everyone optimism and confidence in the future, further success in scientific activities, new
discoveries and performs!

Petro F. Gozhik,
Director of the Institute of Geological Sciences of NAS of Ukraine,
Academician of NAS of Ukraine
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Ideas and Innovations in Geosciences

PokliatskyB.A.

Institute of Geography, NAS of Ukraine. E-mail: Tornst@i.ua

PREPARATION DOCTORS OF PHILOSOPHY: REFORMINGUCABHONAL
PROCESS

Education and science in any highly developed country is the basis for the formation of its intellectual
potential, which correlates with the economic development of the inhabitants of this country. Accordingly, it is
not hard to guess that investing in these two fields will provide a calm and happy future in the form of
financial dividends and economic stability of the next generations. It is clear that all hierarchical levels require
such investment i from kindergartens to technoparks. However, in the whole civilized world, one of
these key units is the third educational-scientific level i the preparation of doctors of philosophy T
postgraduate study.

Postgraduate study is a form of education, the strategic goal of which is the search for talented
young people for the "infusion of healthy blood" into the system of education and science. The main idea of
selection and replenishment of the personnel, with which the post-graduate course was created, is
increasingly losing its meaning, and modern reforms further push young people away from Ukrainian
education and science. The philosophy of postgraduate perception in society needs to be changed, and the
very form of learning involves a clear, well thought-out reform from the state, educators and scientists.

Today in the world, any job which requires the use of intellect necessarily contains an element of
study and in most cases includes a probationary period for checking the ability to operate effectively. In the
postgraduate study, where the main emphasis is placed on the writing of the candidate's thesis, the elements
of the educational pr o c e hav9 & malv tofido it simplyd ar e mi ssi ng. We can sa
methodological brochures approved by the State Attestation Commission, which contain a variety of
information on recommendations for requirements and paperwork (varying now every year), but it is difficult
to name it the training. Postgraduate student is banal not prepared for this kind of activity, and lectures on
philosophy or foreign language will not help in this case. The reform of the Ministry of Education and Science
ofUkraine introducing educational di sciplines, based on
261 of March 23, 2016), it seems to have improved the lives of young scientists. At the same time, in most
cases, everything is reduced to a regular visit of couples who are ineffective in the context of writing and
defense of the thesis.

In the process of "education" in the postgraduate study there is a series of very concise and at the
same time banal questions that often do not have a specific addressee: how to choose the topic of a thesis,
how to write an article, how to prepare a presentation, how to correctly distribute time, where to look for
information, how to print an article in foreign editions, how to feed the report, how to debate, etc. Where and
from whom to look for answers to these questions? Unfortunately, most post-graduate students find answers
to these questions blindly.

We see the rational grain in activating the work of the Council of young scientists, scientific groups
and societies (all must be substantially supported and motivated by the leadership of educational and
scientific institutions, as well as the state). As an example, the Council of Young Scientists in the Institute of
Geography of NAS of Ukraine initiated the introducton o f the discipline fAMet hodo
Organi zation of Scientific Research in the specialty
specialists in the educational-s ci ent i fi c | evel fiDoct or of Phi wedgo phyo.
that will really help to write and defend the thesis, and will also be a solid platform for building a scientific
career. Among the topics of the discipline are the following: preparation of texts (scientific writing style,
presentation of the material); time management (rational distribution of time during training); scientific
ethics and psychology (perception and understanding of criticism); publication in professional journals
(list of journals and their requirements, structure, planned progression of this process); collection of
material and data (information search, database formation); work with different software products
(cartographic, statistical, mathematical, etc.); visualization of data (graphs, tables, diagrams, maps);
preparation of presentations (structuring, meaningful and readable form of presentation of the material,
design approach); preparation of the review (conciseness of the statement, clarity and literacy); oratory
(successful performance, ability to debate and answer questions).

Education and science are the future development of any country, and graduate school, as the third
level of training of higher education specialists, is a key element in the production of highly skilled personnel.
However, the state of coma, in which the post-graduate school is located, is one of those fearful bells, which
points to the general state of current development of the country. Today, it is about to bring this thought to
officials and society in general. Despite the existing systemic obstacles, it is necessary that each of us can
contribute to the overall development of this form of education.

13



WHj kO dseOy' '~ o MmdMmisj 3 deOkSC ftes | j dgdzs
2 G N opis dzff
[ Jte)y Qo dzO jSCtsdzse ' ydzO OCOHJ B W f * fdzw-mail hzrtst¥@ekr.nes o * Isd s O

rrl wyfmlaeratvyuws r 10l rwaeamaga [ [ O 11 0B/
1 Wujus B

[ " Mists Ts'd @zOHL O®dyO22 des MEC dzBy Batdzts ¢ jfdedftests H g Mls | &3©s . 1 te
Odzlstetstf ts6 j dedz’ dzOdgHh OWIsd * dzOHL O dyO2dets ' delsj ctetso Odz' tsH ded
jSmdmlsj 8 &jcoOfsd Miz. £ji fod6wLOdts 'L BjLGtejyjHJ dak
0o Csdzdh dzf JtodiosH P POl dfsidz’ Iststed dze sasts ' sd3'L iz’ (2|04 B s ffic
fdlsOdz LBjtejyjdedzw o8 f: Cdn HtedsHddn bkwtsydh fMistsdady! |
OjtesCtsmds Yydes® L265BCd, Mbtsdzdyw vSted dzd *° dzO2L j REES B
sjtedlstste’ v fohmskzftsots fjtcjlsaztts o lshsodt@ (ROWAle" to , S Obfs s d3t
Sstcd ootz 6O Odz' dzgdr yYjdalste' 9, Hj ofj] d&jdehj fdzsh L O2 RO Is
Misddz' L so Odz ' H dzOlkztcOdz dz dzOdenh OWiIsd fkedz ydzd feshmstsid

[dzv  fese jnjdda JOBdzsE’ Ydase s dSis dz' HsSwd ciid e @OOshissm ot

Mz yomdz ¢jt' di¥stekOy 2d MdmisjdBd O Isjaodsdkte' ™ ydWtkss s’
SO HdMlsOdegy' 2detsets L tsdeH zo Odadzw | j dgdz’ (r11) ., -cHiOLE tc Off & dz'dad &
dEmMyPiHdy’ 2. 10envEd s Okds@diizidzd § 5 0z! Sieddils Odzy’ 2. dzd = (M dzn
(W Ehstelz d3j dals Oz dedRn) Isj R desdzse ' 2, By dzdets slstedBOd Mj t
Isj 3OIsd ydzd n 1]’(G{j‘a?;.lsrelzls@ls'&;q’fr]lsIzaOdzJ dzdy’ €dr) COtls k. sd . 10
odSstcdmisddizdizyr H1I©O HdzW tsy' def d Qe Csdzdh dz sets Mjtcj Hsoadh O 9]
30MpaHHA AAHME 0DpoDKa AaHKx EKONOFisHe MOIE NIOBaHHA
neocMcTeEM
O'E:"'afl'_lpHHi' - Pe;z;g;ﬁm - Dizmo- e %
> = HindidHi i
| & DiziHi E\
AVCTaHLHE CneRTpansHi Eazn 2 BIGETVE O] o
FOHAYESHHA enactMeocTi || BEKTORHH 2 o EOCHCTER [RaHHYHI o
# ofi'ekTie g JaHu hilg EJ( .— YROEH Il E
= =
Of T M 5
Kongsi}:;is * Eazu E d §
KaNacTROBMY fg—w =)
g JaHHK IHWi ymoew ** &
=
¥ ¥
TeMaTHUHI KapTH Mogeni, cXemM, NponozKui
> (HOEKCATOPM OOEKINMA) ANA NRPHAHATTA pileHs
t df. vjndsdkse ydz0 Mmaj B0 OSEdhzdvy' Cjtsftetsmistesodn H
COtclssctcOW &¢§ & Qedzw

1BdtcOdzdzy G jtsftesMistesodns HOddr d20Oo Ctsdzdh dz sets MjtejHBO

we oLk’ OdzOdz' L MzyoOfmdzdr cJtsfstelsOdz @ HB9 ' dzdzwv .
Qo lststefp! € ‘dzZls jtcOCIsdodz L QuAsFzpdisothh YFeads ol C tsdrfs sty . Ad
GJjBsHOdZ S sdetso dzs s Is! Mw  dzgj f jto' SHJGEs.B jIL@2 s2tsdzidid - fi) ez
1Y[ ), s ', O ted € dzOH , 9 ' dmstckz 3] dzlsOte" ° r
dzedr MEzfEzlddtsesdn L d& d3Odz,J. rcoe &30 " Hf dMOC
dzdzw Qtsfnd}}Da{dns[(ﬂts L Otinfipdg " wdzter;tstsxOG; dzsmlso © vCtO
d3 "dli3¢ T 9 Hdzw l]’tSHOdzihts n Wkt etOdRdj Isted Y
S BdZBGE " Yydzes® B L l]’JQq 3. sd° L O SthdZGE)JHJdZTS*‘ dz0 tod fmkz dz¢
10 tjLbkd sOlOdd Ol]’tslssOu"’?oﬁa‘ts«fhlsjﬁog‘lislsdsgm@&ﬂzt&ls@w Is ©
Bkdzd Mmlse tstej dz' dzOoMmis zY dz COtelstseteOW ' ydz BsHjdz , wg
Ofmgd 'dp : steOdzMW stedEOY" v MdMmisji B3 J S tsdse ' ydats’ BJLY JCd;
"9, dOHL EOyO2 &z chjflsH dzgse s SO Isjndesc | dzgdesets - OQteOCIsj telz
Odz' dzts’ -l jeHdetsan jdatzdzts COoloOfmMstesd O hMdwad °° f sH tsdzO
fsHOm! Cdnr W OGdyttalztsoe; j dfdiy d teEHoda=lzls Oy j dedzy dzO0 d3Odz® ' y<d.
1 Ofistskz o Odzda” s j dEVSsitdd3 O Y& P dats @ ts COtlstsetcOW iz o Odada™ f
M¢ tsdzO dzj dzdzv . 1 Od3qd LOftetstf sdztso Odzs  Isj m desdzse ' ydz' tetsL tot
EsctcOW zo Odzadzy ftod tsff jtcOlsdJodesdsk O oW slstsL dz' d30 dzdz’ a3 f
Cfh i dedzy Msl@@ztc s E OdZdar Oy T Isjtedlstste’ T kEZtBtsdzOdH M OW skz.

§EF IFOo g~




Ideas and Innovations in Geosciences

Shevchenko R.Yu.

The State Ecological Academy of Postgraduate Education and Management. E-mail: azimut90@ukr.net

GEOINFORMATION MAPPING OF OBJECTS OF ENVIRONMENTAL SAFETY OF KY

Kyiv is an extremely complex natural and anthropogenic system. Natural and anthropogenic
landscapes are extremely integrated one into one. Metropolis ecosystems are the most transformed. This is
due to an unprecedented anthropogenic load on the environment. According to The Monitoring Mission of
the European Union (2018) on the conservation of urban natural tracts of European capitals, based on
aerospace surveys, the capital of Ukraine is the greenest city in Europe. But despite this, its territory is
gradually transformed into a space of large residential areas, highways, shopping and entertainment centers,
where natural areas rather than artificial eco-lands and public spaces stylized to natural landscapes occupy
less space.

Modern ecosystems and technologies of digital cartography, aerospace and remote sensing materials
(remote sensing data), field transformation ecological and geographical expeditions data are used for
ecological monitoring of the transformation of environmental systems. Due to combination of field (tactile),
remote (sensory) and office (soft-instrumental) technologies, it is possible to obtain a series of constantly
updated electronic thematic (ecological and nature-friendly) maps of Kyiv. The figure shows the structure of
the use of remote sensing data for assessing the environment of a large city.
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Fig. The technological scheme of the accumulation of geospatial data for the needs of geoinformation
mapping of Kyiv.

The collection of geospatial data in the city of Kyiv is not an easy task, as shown by the analysis of
modern environmental geoportals of the city (PC "Kyivproekt", the geoportal of KCSA, author's interactive
maps of the Kyiv ecological and cultural center, etc.). This is the so-called reference location, which is
updated periodically. The most modern are the data of surveys of unmanned aerial vehicles (UAV), which is,
for example, in the tools of the State Ecological Academy (DEA) and the satellite imagery database. DEA
has signed an agreement with the National Center for Space Asset Management and Testing of the State
Space Agency of Ukraine to provide the DEA with modern space images for their further photogrammetric
processing and the creation of operational maps of ecological safety of Kyiv, as shown in figure above.

Based on the results of approbation of the system of geoinformation mapping and data processing of
remote sensing data, the following cartographic models have been created that became thematic content of
the Environmental Atlas Kyiv: transformation of the ecological safety system; general clusters of ecological
safety in Kyiv; emergency situations of natural and man-made nature; cartographic model of development of
local natural-technological catastrophe and ways of its overcoming taking into account socio-economic
factors; natural and man-made load on small rivers.

The application of the geoinformation mapping method needs further improvement. We propose
technological development of mobile ecological mapping models in operational aerial photography areas and
provide recommendations for improving the environment and revitalization of the territory of the urban
landscape.
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PALEOGEOGRAPHICAL FEATURES OF THE CONDITION OF SOME COMPONEN
THE NATURE OF MIDDLE POBUZHZHYA (UKRAINE) IN VARIOUS STAGES
PLEISTOCENE

Pleistocene i the last division of the Quaternary period preceding the Holocene. Its lower limit of
absolute age is set at the level of 1 million 290 thousand years (Veklych et al., 1993) (according to other data
1 million 800 thousand years (neoplestocene + eopleistocene), or 2 million 588 thousand years (+ calabria
and gelasian) (Gozhik et al., 2012), and the upper one i within 13.3 thousand years ago (Veklych et al.,
1993) (according to other data of 9 thousand years (Gozhik et al., 2012), 10 thousand years (Matviishyna et
al., 2010), 11 thousand years, 11.7 thousand years (Gozhic et al, 2001). Among other paleogeographic
stages, Pleistocene stands out, first of all, as the periodic spread in the Northern hemisphere of the overlying
continental glaciations, and so on takozh as the time of emergence and evolution of man as a rational being.
A characteristic feature of the Pleistocene were also being members of the so-called "megafauna Mammoth"
(mammoth, woolly rhinoceros, wild horses, etc.). Most of them died out in the late Pleistocene.

Under the Middle Pobuzhzhya, we consider the territory in the Middle part of the Pivdennyi Buhriver
basin, which developed during the Pleistocene on a common tectonic basis, that is within the boundaries of
the Ukrainian shield. Over the past 10 years, the author, in conjunction with colleagues from the Institute of
Geography of the NAS of Ukraine, conducted field paleogeographic surveys of the Pleistocene-Holocene
deposits. The paleogeographic research is based on the paleogenetic scientific approach based on the
assertion that fossil Pleistocene soils are considered not only as direct monuments of the ancient soils of the
warm Pleistocene stages, but also as valuable and extremely informative indicators of the state of natural
components (climate, living organisms, relief, soil forming rocks, groundwater levels, duration of soil
formation, etc.), which, however, are factors of ancient soil formation. The main method of research was the
complex paleopeedological, with the active use of micromorphological analysis, which was used for genetic
identification of types of fossil soils by detecting diagnostic signs of the course of elementary soil forming
processes. The reliability of obtained results are confirmed by significant factual material obtained during
complex field investigations of sections of the Pleistocene deposits on natural and archaeological sites, as
well as analytical laboratory results (micromorphological analysis, data on content and distribution in humus
and carbonates of Pleistocene ages, etc.).

On the basis of the obtained palaeopedological results and systematization of literary data
(Bolikhovska, 1995; Veklych, 1965, 1968, 1987, 1990; Veklych et al., 1973, 1993; Velychko, 2012;
Herasymenko, 2004, 2009; Gozhik, 2006; Gozhic et al., 2001; Zubakov, 1986; Zalizniak et al., 2013;
Krokhmal, Rekovets, 2010; Kunytsia, 2007; Markova et al., 2008; Matviishyna et al., 2010; Rudenko et al.,
2007; Palienko et al., 2005; Rekovets, 1994; Sirenko, Turlo, 1986; Stepanchuk et al., 2013; and other works)
created the &cheme of the state of nature of the Middl e Awage i n t,hwbich Refleets st oc e
paleogeographic features and phased development in the Pleistocene of soil cover (own and literature data),
of climate, relief, geological structure (mainly literary data), of flora and fauna (literary
data) (Doroshkevych S.P. Nature of the Middle Pobuzhzhya in Pleistocene on the basis of the study of fossil
soi |l so, Kyiv, 2ZMrukova Dumkabod,

Here, for example, we give only a brief description of the state of natural conditions on the territory of
the Middle Pobuzhzhya in the Dofinivka paleogeographic stage of the late Pleistocene (15-18 thousand
years ago, the two isotopic-oxygen stages). In the sub-vertical strata, the Dofinivka deposits are widespread
from the second floodplain terrace, which is represented by eluvial-deluvial formations i fossil soils (mainly
light loams, a thickness up to 1.5 m), which lie on typical Bug loesses and overlap with the Prychernomorya
loess loams. According to paleopedological data, the Dofinivka soils are represented by the suites consisting
of optimal soils (sod, sod-carbonate, chernozem-liked soils, in the South are solonets, in the West, short-
profile brown forest gleyed) and the final stage (brown steppe, brown desert-steppe) At this time, mostly the
steppe landscapes with predominance of herbaceous plants dominated on Pobuzhzhya (Poaceae,
Astemisia, Chenopodium). In the West, individual areas occupied forest areas where the pine-trees
dominated, and there were also Quercus, Ulmus, Tilia, Betula. At the end of the stage, the landscapes were
dry, in the South i desert-steppe. The average annualtemper at ur e i ndex was + 4 . .. +
the summer; -9 ... -6 & in the winter), precipitation was 400-500 mm in optimum and 300-350 mm in the final
stage. The animal world was represented by the late Paleolithic complex of large mammals, similar to
modern species of terio-and malacofauna. There were primitive people (Cro-Magnons) of modern physical
type (Homo sapiens).

17



WHJ 8O dtsesOy' ~ o Mmdmlsjd' dzOkS s | j dgdze

AGj ' = tsdzf . f.

sd oM €d2 dzOY' O dizf & kwd te Q fip®)-cislij kesrsunj@§n@il.conk

vt frfJuofs tafrlrrlraearmwyzfss twrAwe (!
10 MEyomdzsdikkz jlsOf' wosLodlkSlkz §0djs6jsEweOW " yddn HBMd
Bzdz sdHdMydy dz' dzgOtedz’ Mmls! HidpdZ2' H Qfdds s g o @dgd@? dzii O B PG @AL' C

dzj € Mk BjssH" 9, Yy cw s Odzd n dzO ftsjlsOf dalz toj € tsdzf
sdHdMmydf dz' dzgOtcdzd?2 "  HR " H HB  Odzj sG] BEteOW ' Yydesegts o do
h

i j ©jOd Lo Odzd?2 1 O] fz' HOBER R[] Rk dzj SMdzse s § Odzj 56
oyd dedzy Jjujte Bzdzs ttsLoddzi dets ° o dCtstedfMmisOdzs Hdzvw § Odzj ¢
OHtse ', WwWC §0O0d& dsdkse' ydd?2 O & bodkse' ydd?2 O0dod' L,
EOQH 9. J jLEZ®sSodts d&zO2B' d M ©OY' BdzOdz dzed B ° L Ofplstsfkz o O dzdz
zj sL stsdzis@ ' ydetsé s, fOdzj s@jdgjlsdydeséts SO ¢ jtsdB0cds sdescEts
H'  Bokzedzjyje' yd §Odzj sd30cGdz Isdz HOd .

t sidzddzdzd 2 Y sCtcdeo " ‘dzH HE D sistsdps § d@ BOIs d ydzdif d dzCdidsee’, HsAdBEz
Oydzdodd3dd Hdzw toj SBdamMstezC y' f Odzj tstets ydzd dzdzts
jjydss, ftod ' dsjttftejlsOy’’ Ok dsBkOljt' Od
f dzdo O¢ Is! dz2O L Odzj fj dzdz? § Odz' desitsteW bk § j UJ t
53 L Oldismy jtodd B §fOHOR] yd o tjL kzd Is¢
]
Y

TIOSE N @

regng FEROFO 0N C

ted WeshmMdd LOy ' bth .
Cw f Odz' dzts dzts ¢ 'Y ded @O HA3 OIS tisrOERzsS B O nyle2d - L OMOH
sd3 st odw dzgdz? ff Oz’ descetse ' yYdetsets MS &ZOHE MEyOmdeda s
q dzdzs fyls ' . ] SH' B dz-4] H Wi QuyQjddddzy Al H dzw OHj C o Ols da
| 5 Odz' detsfpf j SIste’ o Ot sy Halkte j o c @WOmaEAdo  jtoj B dzf N j dgdz o
sfis Ols dz' 9 HBSBW®BOY jdzdzg" Bk MmM& dzOH' fOdz' desif j SIstc’ @ §f ddz€kz
Odzdz’ d3 YOMsds, L tetsL o d IsfffsidE I tdfdilifdds v’ b OEzic ez O IFOMY By
HOBHzdzY BjLYBMjtejHdy B8 f§ddzC k2 "L fjuyjtededr 9 HEC dzOH' 9.
By dzde ' sy odiBtedmMlsOdedzy § Odzj 5 Odz' desdztse " Yydese 5 d3j ssH E
olssteddzdzd d&3d o HEC ZOH OB Fjydte "  HIsojteHy k' Is! Mw BO2xJ
Cddzd, Ndz' sfted EOJo yjfdds siicEtss o€ ZO0Hk Ssftesd s 9, L Oyj o
Stej dzdzv = [ 6] .
lted ' HdzOdedze' tjLzdz SO &9 Odz' desdztse’ Yydetsets SO G teOdzkz o
s fjtejo  HEdZOH jdatsets T ddz8 k2 E f gpPudlzdels dzg s ip@is @8 MHOdz
hzs ydf 2 LOY" hOdej dzdm o  Hd3 dzOR. 1 tdMmizlsdzs Mmis: § d dzS
odlClz " delsjdemMdo desets oL Bdolz, modwLOd "L §'Hoedhjdadc
5y J dzdzw d3.

 sisse ' tif HdMistez ¢ y* 2 fted tetsH dzd n L a3 dg, tslsted B3O dzd it
f Odz desdzse' Yydese s SO dz' ssdzse ' yYydesets d3i stsH' 9, dBtsyJd BRI §°
L dzOyj dedz? BO° ¢ tsdzls te ts dz- sted BOdzdr tjLEzdz SO’ 8 " dzsn sz 7~
BOG dzdds difg e Odzts e ' Yydetsets IsO G trtetsdesdztse ' ydetsets d3j ssH " 9.

g8 >
S-00 g

lL.otelse h jdgSts . wuv., otOf t. ¢, J1jLEkM s ¢. 4. RMbtedwYw
Ydlso jtelsd ydetsdzd ifig gddtzCj.. HsEZC ©, 1982. 135 fy.

2.1 jLefmrCSs [ . 1., ljLEm ComzjY dpted MIf s i§ddflg , & . W dlssimis@Ols
fOdzj sWdbtsejtscteOW dud MCd) OmPpf WlsIne § O dzdsdasixzty g diafl 2 tc G fg O d dz'
tOLtjL O s ts datisto dfsjj eddj .dzdz" | f totsB dzj o' f Odzj sW dztsted misd € d, K
WdlssmMisteOlsdto@hgdQ  [4, 2HD5. w. 44

3. I sdzdrso MOV 1 . d. C-f sugp Jdetes Az] e ®yYydd o shHcddd s 9 tcOL
[ s s MGsE 5 10d2 5119. & . 112

J
8

4. 1 tedukzS 1.1., 10Cdkddmcovw [.¢. ¢dzOkdL dMSsfOjdr R
fOdzj 5¢ j tsceudiXodd j scwOW gL, 1947. 91 f.
50 ' HEhsa 1 0Odzj ¢ el yd' tojSesdhbtzéy' ® fodesndds bEd

[otesfd LO tjLizd¢ OO HBMd HY Jd otE@ CezPBECLOW.J YR8 =z< O
sd e, 2013. 44 fMm.

6. Gerasimenko N., Ridush B, Avdeyenko Yu. Late Pleistocene and Holocene environmental changes

recorded in deposits of the Bukovynka Cave (the East-Carpathian foreland, Ukraine). Quaternary
International, 2018. pt. 12. https://doi.org/10.1016/j.quaint. |
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COMPLEX PALEOGEOGRAPHICAL APPRORCHHSTUDY OF CAVEPOSITS

At the present stage of the development of paleogeographical research, the main methodological
approach is multidisciplinary of research. Usually, it is desirable to use the maximum expedient set of
methods aimed at the phased reconstruction of the natural environment of the past. Multidisciplinary
approach to the paleogeographic research of cave deposits was proposed and first implemented by B. T.
Ridush [5]. In the framework of the complex paleogeographical approach to the study of caves, such
important components as pollen and lithological analysis were developed and used for paleogeographical
reconstruction, in particular, the study of grain-size composition of sediments. Of course, the most rational is
the use of the complex of lithological, pollen, paleofaunistic, paleomagnetic methods to sections of caves
with radiocarbon or paleomagnetic data.

The vegetation is a very delicate indicator of climatic conditions, so spore-pollen data are extremely
important for the reconstruction of paleovegetation and its changes as indicators of changes of the ancient
climate. Undoubtedly, when interpreting the pollen material from the cave deposits, it is necessary to
consider the factors that influence the insertion of the palynomorphs into the cave, their movement to the
depth of the underground cave, together with atmospheric precipitation or as a result of introducing
underground flows, preservation with fossils, etc.

The interpretation of pollen diagrams is based on the methodological principles developed by
comparing the pollen composition of modern surface soil samples and the composition of modern
vegetation. Similar research [1-4] have shown that for adequate interpretation of palynospectra, it is
necessary to take into account the possible significant exaggeration of the percentage of pine pollen and the
lack of reflection in the palynospectra of pollen of broadleaf, cereals, and so on. Recently, with the
development of Accelerator Mass Spectrometry (AMS) **C possibilities are opened to date the pollen directly
from the cave deposits.

The possibility of using the pollen method for the reconstruction of ancient vegetation over cave
deposits is confirmed by the almost complete identity of the results of their analysis with those obtained as a
result of the study of the spore-pollen composition of coprolites in single-parent formations [6].

Combined with the analysis of the results of pollen and grain-size analyzes, it was established that
the content of the redeposition pollen in the cave deposits depends on their grain-size composition, sharply
increasing in bulging abandoned ones. The presence of pollen from relict vegetation can detect levels of
intense erosion, associated with increased moisture intake, and, consequently, with increased moisture.

The reliability of obtained results is confirmed by the calibration of the two methodologies, as well as
by the comparison them with the data of palaeontological, lithological and magneto-mineralogical methods.

1.Artyushenko, A. T., Arap, R. Ya, Bezus'ko, A. G. (1982) Istoriya rastitel'nosti zapadnykh oblastey Ukrainy v
chetvertichnom periode: Nauk. Dumka. 135 p. (In Russian).

2. Bezus'ko, L. G., Bezus'ko, A. G., Mosyakin, S. L. (2005) Paleofloristicheskiye, fitostratigraficheskiye i
paleofitogeograficheskiye aspekty palinologii rissvyurmskikh otlozheniy Ukrainy (na primere razreza
Kolodiyev). Sovremennyye problemy paleofloristiki, paleofitogeografii i fitostratirafii. M.: GEOS. P. 44-49. (In
Russian).

3. Bolikhovskaya, N. (1995). Evolutsia lessovo-pochvennoy formatsii Severnoy Evrazii (Evolution of loess-
soil formation of Northern Eurasia). Moscow University Press, Moscow. P.112-119 (In Russian).

4. Grichuk, V. P., Zaklinskaya, Ye. A. (1947) Analiz iskopayemykh pyl'tsy i spor i yego primeneniye v
paleogeografi. M.: Geografiz. 91 p. (In Russian).

5. Ridush, B. (2013). Paleogeografichni rekonstrukchii pryrodnykh umov piznyogo kaynozoyu pivdnya
Shidnoi Evropy za rezultatamy d os| i dzhendé v {Pdldoyeagdaphic repoastructeoms of the Late
Cenozoic environments in the South of Eastern Europe based on the study of cave sediments). Autoreferat
of the thesis for the degree of Doctor of Science in Geography, specialty 11.00.04. Geomorphology and
Paleogeography, Kyiv. 48 p. (In Ukrainian).

6. Gerasimenko, N., Ridush, B, Avdeyenko, Yu. (2018). Late Pleistocene and Holocene environmental
changes recorded in deposits of the Bukovynka Cave (the East-Carpathian foreland, Ukraine). Quaternary
International. 12 p. https://doi.org/10.1016/j.quaint.2018.03.028.
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pp. 93-137.
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Classification [Abstracts of 4th Ukranian Conference GEO-UA]. Kyiv, p. 214.
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NEW APROACH OF HYPERSPECTRAL SATELLITE IMAGE CLASSIFICATION BA!
ON MAHALANOBIS DISTANCE

A lot of scientific problems, using satellite images include a procedure of classification. This
procedure is one of most difficult procedures in remote sensing. As a rule, classification methods use
information from various spectral bands. A lot of classification approaches uses special metrics or distances.

That 6s why, met hod of hyperspectral satellite i mage
proposed in this work [1].

We consider, that hyperspectral image consists of a set of spectral images: S = 7., u : n=12..N;

where S, is the k-spectral image; N is the total number of spectral bands; 7T, is the n-th pixel. The full

signal U is considered as a vector with components Unk-

This classification method consists of the following steps:

1) Very noisy and similar images are removed, using correlation coefficient. Then each of the
spectral axes is divided into intervals, using three-sigma rule. Some intervals contain signals of the pixels of
the one class, but some intervals contain not only signals of the pixels of the same class, but signals of the
pixels of the other classes.

2) Covariance matrix for each domain, that includes pixels of each class and covariance matrix for
each compound domain, that includes pixels from different classes are defined as:

& PO, o PebP )
s _| PeOS: 55 e PSP
3 )
PeOcO Py P¢Os 5;

where K™ — quantity of most informative spectral bands; oy — correlation coefficient between two spectral
bands; &, =./D[u], where D[U] is a statistical dispersion of the signal U,.

3) The Mahalanobis distance between a vector u = (Lﬂ, u2 q( ), that is described by the point A
and each domain is defined as:

MD, = [(U" = z2,)- S} - (U = p2)T, (2)
where Hy— mathematical expectation of the p-th class; S;l — inverse matrix of the covariance matrix of the
p-th class.

4) Basic mass of the point A is defined as:
1
m(A) ﬂ-‘w, 3)

where k is a coefficient, MD is the mean of all Mahalanobis distances.
5) The normalization of the basic probabilities and determination the pignistic probabilities are carried

out:
B
BetP B=Y m ABOA g )
Ac2? ‘N
6) Determine the class of pixel, using the criteria of maximum of pignistic probability:
D=arg[max BetP(A)J , (5)
A<2"

where D is the decision taken on the set of the considered classes.

Conclusion: A new method of hyperspectral satellite image classification based on Mahalanobis
distance was considered in this work. The proposed method can be applied to different ecological,
agricultural and practical tasks [2].

1. Yager, R. (1987). On the Dempster-Shafer Framework and New Combination Rules. Information
Sciences, pp. 93-137.

2. Alpert, S. I. (2014). A review of Accuracy and Inaccuracy Assessments and their properties in Land-Cover
Classification [Abstracts of 4th Ukranian Conference GEO-UA]. Kyiv, p.214.
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CRYOSTRAGRAPHICAL MARKERS IN THE UPPER PLEISTOCENE OF THE VOL

UPLAND

The Pleistocene cryogenic features have been studied in 12 loess-soil sections of the Volyn Upland
(Boremel, Novyi Tik, Smykiv, Kolodezhi, Novostav, Shybyn, Kovban, Bakivtsi, Bryshchi, Dubovets,
Derevianche, Kraiv), stratified according the Quaternary stratigraphical framework of Ukraine (Veklitch et al.,
1993). The main palaeocryogenic stages in this area have been studied earlier by A. Bogutskyi (1990). The
new studies allow the allocation of those levels of cryoturbations within the Upper Pleistocene.

pcs T the system of the largestice-we dges wi thin the Volyno6é Pl ei
open from the Holocene subsoil. The ground wedges and the structures similar to sand-wedges (up to 2,5 m
in depth) form small polygons (0,7-1,5 m in width). Thermokarst and thermoerosional structures and
postcryogenic textures (platy, reticulate, reticulate-blocky) are less common in the palaeocryogenic complex.
Involutions are revealed only in the floodplain Gleysols.

pcy 1 the system of large (up to 2 m in depth) ice-wedges, single ground wedges, in places the
deformations of the underlying Dofinivka soil, similar to involutions. Solifluction textures are revealed only on
the northern slopes.

bg. 1 solifluction textures and reticulate-platy postcryogenic textures, which deform several incipient
soils within the loess.

bg: 7 the well-expressed system of ice-wedges (up to 2,5 m in depth) with large polygons (up to 25
m in width), inside of which the ground wedges (up to 2 m in depth) were formed. The solifluction textures
were formed almost everywhere. The single thermoerosional furrows and small thermokarst depressions are
also revealed. The furrow, in places, is transformed to periglacial gullies (up to 5 m in depth).

vt, T the system of ice wedges (up to 2 m in depth), random ground wedges and involutions in the
middle Vytachiv soils.

vtinip2 T ice wedges (up to 2,5 m in depth), platy and reticulate-blocky postcryogenic textures,
involutions in the lower Vytachiv Gleysol.

ud T solifluction textures and the other types of postcryogenic textures (platy, reticulate, reticulate-
blocky and lense-like), which deform the upper part of the Pryluky pedocomplex almost everywhere. In
places, ground wedges (up to 3 m in depth), relatively small ice wedges (up to 2 m in depth) and
involutions are revealed. The Pryluky floodplain soils are deformed by spot-medallions with the width of
polygons about 1 m.

pl, 1 solifluctions, involutions and different types of postcryogenic textures (reticulate, reticulate-
blocky and lense-like) in the lower part of Pryluky pedocomplex. In places, ground wedges (up to 2 m in
depth) have been bent by solifluction processes. On the slopes, thermoerosional furrows were revealed.

pliy.c T small frost fissures (up to 0,7 m in depth).

ts i the system of ground wedges (up to 1,5-2,5 m in depth) and sand wedges (up to 2 m in depth),
which on the northern slopes are transitional to ice-wedges. More frequently the dense network of small frost
fissures occur, which strongly distorts the upper part of the Kaydaky pedocomplex. The thermoerosional
furrows with a V-type configuration have been also revealed. Solifluction textures were formed only on the
slopes, inclined more than 5 A .

kd, i ground wedges (up to 1,2 m in depth), the structures similar to sand wedges and
postcryogenic textures (reticulate and reticulate-blocky).

kdiap T ground wedges and sand wedges (up to 1 m in depth), forming the small polygons of
intricate forms (up to 0,5 m in width). The structures similar to ice-wedges (up to 1,5 m in depth) occur in the
gully alluvia.
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GEOELECTRIC RESEARCH OF THE SYVASH DEPRESSION

The research of electrical conductivity of the crust and upper mantle of the Syvash depressionand
the Crimean-Black Sea region as a whole, represented by various structural and tectonic elements, should
be classified as a fundamental scientific task. Methods of magnetotelluric sounding (MTS) based on the
study of the natural electromagnetic field of the Earth ionospheric-magnetospheric origin. They are based on
the induction principle, which is bases on the phenomenon of skin effect i the proportional dependence of
the depth of penetration of the electromagnetic field from the period of oscillations. Due to this, the deep
geoelectric method serves as a source of direct information on the presence of anomalies of electrical
conductivity and geoelectrical parameters of the crust and upper mantle. Modern experimental work on the
research of the natural low-frequency electromagnetic field of the Crimean peninsula was carried out by S.I.
Subbotin Institute of Geophycs, NAS of Ukraine in May 2013 with the help of the long-term digital station
Lemi-417. One of the three station of the deep MTS of village Ridne which considered in detail in this work,
is located in the northern part of the Scythian plate, in the Syvash depression between the Chongar and
Melitopol-Novocaritsyn fault zones. The total longitudinal conductivity according to the literary sources at the
point Ridne is 700 S, while the isohyps of the upper chalk surface reach 1700 m [1].

At the deep poi gy char&ierizedeby a aontinusus ris¢ in the level of apparent
electrical resistance and only reflects the value of total longitudinal conductivity of sedimentary deposits, and
only in the largest periods of 3000-5000 sthere i s a decr e as g withthe dutbut of theacuruee of )
on global data. This indicates a lack of significant regional galvanic distortions of the curve. Whereas the
C U r Vgds characterized by an ascending branch of the sedimentary strata in the range of periods of 20-
200 s and with the presence of a characteristic bend on 200-1000 s with a pronounced minimum in the range
7002000 s. T R aftercl000 8 is anjorder of magnitude lower than the transverse and does not
reach the level of global data. The phase curves (i) are in the -9@AgeThe omg@dmetoer :
(i, in short periods gradually increase from -4 0 A-1t0AA at the maxi mum of the frequ
the increase of the period, the phase curves reach the maximumvalues-75A and ar e wel | consi
H-interval of the longitudinal resistance curve. The results of a qualitative interpretation indicate the
existence of a layer of elevated conductivity with a total longitudinal conductivity S=3000-4000 s and a
boundary of the upper edge at depths from 50 to 100 km. The total longitudinal conductivity of the
sedi mentary strata al onggeachdseverasl8®Sendi ng br anches |

In the method of magnetic-variation profiing (MVP), the Vize-Parkinson's (type) tensor is
determined, which calculated from the ratio between the vertical and tangential components of the magnetic
field. The maximum frequency characteristic of the induction parameters is in the range 200-300 s, the
azimuth of the types depending on the period varies from West to South-West, ReW and ImW collinear. It's
spatial direction in these periods can be explained by the coastal effect from the Azov Sea. Starting from a
period of 500 s, the collinearity of ReW af8@A, mWheisr
magnitude decreases to 0.1-0.5, the main direction of the ReW North-West. The analysis of the
magnetization responses at Ridne point to a complex three-dimensional situation in the deep part of the
Syvash depression.

1D-inversion of experimental DMTS made using the Niblett transformations, the transformations of
the cuwfVesim the curves, which determine the dependenc
the resistance | and the boundary H are not true, and
smoothed geoelectric profile, in the most cases. The results of the transformation not only confirm the
existence of a conductor at these depths, but also indicate the existence of an abnormal zone in the range of
depths10-20 km wi th } =100 OhmAm.

Thus, the analysis of experimental data indicates a complex three-dimensional situation, which
involves the presence of a surface and deep conductive structure that correspond to surface and deep
electrical conductivity anomalies. This question needs to solve by three-dimensional modeling.

1. Burakhovich, T. K., Kushnir, A. M., Nikolayev, I. Yu., Sheremet, Ye. M., Shirkov, B. I. (2016). Results of
experimental electromagnetic studies of the Crimean region. Geophysical Journal. Vol 38. No 2, pp. 57-78.
(in Russian).
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EXPERIENCE OF USING THE METHOD OF

INFRARED SPECTROSCOPY IN
RESEARCBF AMBER

During an internship at the Museum of Earth of the Polish Academy of Sciences (PAS) within the
framework of the Agreement on Scientific Cooperation between NAS of Ukraine and PAS, the author carried
out the research on the Ukrainian and Baltic amber, in order to compare two fossil resins.

Working out the literary sources on the amber issue in the library of the Museum of the Earth of the
PAS, studying of the amber exposure in the Museum of the Earth of the PAS and fund materials, the
following forms of amber are studied: native (drop, icicles, rudder), internal (interstice, underbark, slit, resin
pockets, etc.), other forms (pebbles) and a collection of inclusions in amber, as well as the features of
artificial amber are researched: namely, the types and methods of detecting fake amber.

100— ~
=55 : : . M\ A
\\\\ / \ E E 2 2

; .
\ | \ : [
801 | )

[
(=]

Transmittance, %

'
o

20

1 1 1 1 = -
1500 Wavenumber, cm-1 1000

Fig. Infrared spectrum of succinate Ukrainian.

ob—
2000

In the Institute of Organic Chemistry of the Academy of Sciences, in the department of circular
dichroism in the structural research of organic compounds, together with Alice Dzedzik, the analysis of
samples of Ukrainian and Baltic amber-succinite by the method of infrared spectroscopy (IRS) in potassium
bromide (KBr) (classic method of amber research) was conducted, as well as in ATRdiamond (made as an
experiment for comparison). Comparison of the results showed that these two methods are identical.
Samples were prepared by pressing 1-2 mg of amber from 300 mg of pure KVG in a tablet of 13 mm
diameter in a special mold pressurized with air pumping. All samples are made under the same conditions.
The spectra recorded in the frequency range 4000-500 cm™, and 2000-500 cm™, are shown in the figure for
more detailed supervision.

The results of the research on the spectrometer (figure) were analyzed in collaboration with
professor Barbara Kosmovska-Ceranovich. This method makes it possible to distinguish between the
modification (fig., 1), regional features (fig., 2) and the relative age (fig., 3) of the Ukrainian and Baltic amber
succinate.

The presence of a curve in the range of 850-900 cm™ indicates its modification (fig, 1). When the
value of 888 cm™ is obtained, the amber is considered natural, and the larger the curve, the it is changed
more(for example, it is melting in an autoclave, or not at all natural).

The characteristic features of the Baltic and Ukrainian amber are the so-called "Baltic Knee" (fig., 2),
which in the range of 1300-1150 cm-1 tends to decrease, and the peak is 1161 cm1.

The interval between 1600-1650 cm™ (fig. 3) indicates the age of the amber (the higher the
first curve 1646, the amber is older, if the second curve is higher (in this case it is absent at all) 1 that amber
is younger.

It is noted that fragmenting Ukrainian amber and Baltic amber, the fossil resins have a different
smell, and also it is a different smell when also the fossil resins are heated, which requires further research.
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PALEOGEOGRAPHY OF EARLY IMANELYKA VYS RIVER BASINHE MIDDLE
PLENIGLACIAL

In the central part of Ukraine, on the border of Cherkaska and Kirovohradska regions, one of the
centers of Stone Age sites concentration is located. The accumulation of archaeological monuments is
located around the outcrops of flint raw materials in Velyka Vys river basin, which is part of the Pivdennyi
Buh river middle area.

Paleopedological research of Paleolithic sites and localities of the region with the use of micro-
morphological analysis were carried out in cooperation with specialists from the Institute of Geography, NAS
of Ukraine 7 Zh.M. Matviishyna, S.P. Karmazynenko and S.P. Doroshkevych [2, 4].

The cultural remains of the ancient people in a stratified context were found in the suite of buried
vytachivskyi soils of the archaeological monuments Nechaieve 3, Maslove 5v, Andriivka 4, Korobchyne-
kurhan, Vys, Byrzulove 9. The genesis of deposits with flint artifacts of several recently investigated
archaeological monuments in the region (Vyklyne 3, Vykniana balka 10), taking into account certain
characteristic features, is pre-correlated with the Vytachiv stage of soil formation.

According to works of N.P. Herasymenko, the time of vytachivskyi soil formation is correlated with
the Middle Pleniglacial and OIS 3 [1].

With the integration of archaeological and paleogeographic research, the peculiarities of ancient
natural conditions in which Paleolithic inhabitants of Velyka Vys river basin lived can be found out. The
natural conditions analysis of the time when the site existed provides important information for determining
the regional patterns of selection the individual physical and geographical environments of the past for
human living.

Based on palaeopedological research at archaeological monuments with a wide range of existing
palaeogeographic developments, the main features of the Velyka Vys river basin natural conditions in the
Middle Pleniglacial are reconstructed.

For the landscape of the region, typical was wavy plain relief with a fairly dense net of ravines and
beams. On the natural surface, there were outcrops of rocks of the crystalline Ukrainian Shield foundation.
Numerous tributaries that formed the developed hydrographic network of the basin were directed to the wide
valley of the Velyka Vys. In conditions of moderate and moderately warm climate, when periods of sufficient
humidification were replaced by rather dry arrays, soils of the Vytachivskyi time were formed. A fragment of
the northern part of the basin was covered mainly by pine forests with an admixture of fir, oak, hornbeam,
honey, and lime. Forb meadows and Poaceae-Artemisia flora grew. On the rest of the region, forest-steppe
vegetation was dominant. Forests consisted mainly of pine with a mixture of birch and broadleaf trees, and in
the valleys, ravines and gullies of the region broadleaf coniferous forests with pine, fir, oak, honey, linden,
and hazel grown. The grass cover was formed by the steppe associations of forb-Artemisia-
Chenopodioideae flora. The features of availability within the Velyka Vys basin, as open spaces, as well as
separate forest areas, caused the diversity of the species composition of the regional fauna. Among the
large animals of the Vytachivskyi time in the basin, the remains of mammoth, bison, horse, and cave lion
were found. A significant number of smaller represent at i ves of the regionds fauna
modern species common in the forest-steppe zone [3].

Thus, geomorphologic features of the Velyka Vys river basin, partitioned diverse relief of terrain,
developed hydrographic system of the river, a favourable climate, and vytachivskyi soil features contributed
to the development of a rich forest and forest-steppe vegetation of the region, which was inhabited by a
numerous and varied fauna. In consideration of such natural environment, wealth of biological resources of
the basin in Vytachivskyi time and the presence of available stone material resources, outcrops of which are
located in the region, become obvious the reasons for choosing that habitat by early men.

1. Herasymenko, N. P. (2010). To the correlation of the paleogeographic stages of the Pleistocene of

Ukraine with global reperts and chronostratigraphy of Western and Eastern Europe. Spatial-temporal
correlation of the paleogeographic conditions of the Quaternary in Ukraine. s y i94+104 (iR Ukrainian).

2. Matviishyna, Zh. M., Doroshkevych, S. P. (2013). Paleogeographic investigations of the Paleolithic sites in

the Velyka Vys River basin. Stone Age of Ukraine, No. 15, P. 258-268. (in Ukrainian).

3. Nezdolii, O. I. (2016). Korobchyne-kurhan Palaeolithic Site in landscape of Velyka Vys River basin.
Archaeology, No. 2, P. 3-13. (in Ukrainian).

4. Stepanchuk, V. M., Matviishyna, Zh. M., Ryzhov, S. M., Karmazynenko, S. P. (2013). Early man:

Pal eogeography and Archeol ognian). syi v: Nauk. dumka. (in
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PROSPECTS OF USE OF REMOTE SENSING DATA FOR ILLEGAL AMBER MI
AREAS MAPPING

In recent years, the problem of illegal amber mining has become acute for Ukraine, which has
reached critical proportions. lllegal mining today covers vast areas in the North-Western part of Ukraine,

mainly within the Rivnenska and ZhytomyrskO regions. T
to a number of negative environmental impacts, including destruction of the vegetation and soil layer, the
root system of trees, the reservoirsd hydrological re

water and wind erosion and non-toxic soil pollution. In addition to the above-mentioned environmental
problems, serious financial-economic losses are caused, and social tensions increase.

The use of satellite remote sensing data allow detecting, mapping new illegal amber exploitation
sites and promptly respond to its formation. For this task it is possible to use a complex of modern remote
sensing data of the following types: the data of multispectral satellite data provided by Sentinel-2 satellite
(spectral range 0.443-2 , 19 O mjvave ihfraredg(thermal) data obtained by the satellite Landsat-8
(spectral range 10.3-12 . 5 Om) -palarized rddaradhta received by the Sentinel-1 satellite system. All
satellite data is free of charge and available ore provided by European Space Agency (ESA) and the United
States Geological Survey (USGS). Multispectral data of visible and near-infrared ranges allow using spectral
features to outline the areas of sand dumps, to obtain soil moisture data and various informative spectral
indices. Thermal infrared data processing allow getting the temperature distribution across the study area
and further differentiating the dumps by temperature. Dual-polarized radar data and radar interferometry data
allow detecting sharp violations of the Earth's surface on areas of illegal amber mining. In order to increase
the accuracy of the amber mining sites detection, it is envisaged that field surveys will be carried out, which
includes the soil samples picking from the extraction areas and the implementation of temperature
measurements of different types of soils, sand from dumps, etc. For the obtained samples, a spectral
analysis by a laboratory spectrometer will be performed and a spectral library will be created, which will be
used later to identify the regions that are corresponds to the spectral signatures. In addition, based on
collected samples soil moisture content can be defined.

Accumulation of remote sensing data of different origin will allow detecting long-term changes in
landscapes damaged by amber extraction, its space and the dynamics of damage spread. The practical
implementation and validation of the methodology is based on the obtained correlation models and the
generated databases in the form of a specialized studied areas classification according to the complex of
processed remote sensing data, the definition of the areas of illegal extraction of amber by spectral and (bio)
physical features (vegetation, temperature, humidity, etc.). Among geospatial data, spatial distributions of the
spectral reflectance of different landscape elements, surface temperature, soil moisture, parameters of radar
interferometry will be formed. Based on the accumulated time series data, the distribution of amber mining
sites spatial-temporal features dynamics will be determined. Based on complex geospatial data and results
will be implemented GIS project created using QGIS environment. Also scientifically grounded
recommendations for prompt response to the manifestations of landslides' disturbances because of
unauthorized amber extraction and estimation of damages will be developed.

The proposed comprehensive approach will significantly improve the accuracy of the identification
and classification of affected areas, environmental damage assessment. Due to free access to all remote
sensing data that might be used, this approach is cost effective and affordable for use by government
agencies in the future.
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RETROSPECTIVE MONITORING OF CHANGES IN FAREATUWRBED LAND
QUARRIES OF THE IRSHANSKYI| MINING AND PROCESSING PLANT ON THE ANA
OF MULITEMPORAL SATELLITE IMAGES

Thanks to modern aerial surveys and sensing data it has become a real comprehensive knowledge
of the earth's surface and subsoil, forecasting of natural resources, research the state and changes of the
environment under the influence of technogenesis, organization of operational monitoring of the most
important natural environments in the Earth. In the process of mining under the influence of technogenesis
there is a restructuring of the existing relief and the creation of new, not inherent in this territory of man-made
forms. On disturbed and recultivated lands, as well as in the zone of influence of mining, there are processes
of exogenous relief formation, the monitoring of which is necessary in order to develop a set of measures for
their limitation and elimination.

The aggravation of environmental problems associated with the extraction of minerals requires
continuous monitoring of the state of the geological environment in the areas of quarry. In order to research
the trends and rates of growth of degraded lands over time, it is expedient to use multi-temporal satellite
images. The use of space data during monitoring is reduced to comparing multi-temporal data to detect both
short-term and long-term changes. Materials of space surveys give a fairly complete picture of the
peculiarities of the structure and dynamics of landscapes, that were formed in the areas of extraction of
minerals in an open way.

Using the Google Earth Pro software, we compared the dynamics of the changes in the mining area
of the Irshanskyi Mining and Processing Plant from 2006 to 2018.The results of the research are
presented in figure.
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Fig. Change in the area of the Irshanskyi Mining and Processing Plant during 2006-2018.

During 2006-2018, there was a change in the area of land under technological subsoil objects, in
particular, since 2006 their area has gradually increased by 15.82 km? The analysis of the change of
disturbed lands allowed to trace the trend of changes their area and configuration over time.The obtained
results enable to record, control and monitor existing deposits of minerals and identify illegal extraction.

Such a trend leads to the withdrawal of agricultural land for subsoil use, the change of terrain and
ecological changes in the landscape. A rapid increase in the area of disturbed lands and technogenic
landscapes in mining areas makes the priority issue of the organization of their ongoing aerospace
monitoring.
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SMALLMAMMALSOF MEDZAYBIZH1 PLEISTOCENE LOCATIONVESTIGATIONS
IN2018

Medzhybizh 1 Lower Paleolithic location is located on the left bank of the Pivdennyi Buh river, in the
place of the former granite quarry, about a kilometer west of the village Medzhybizh in Letychivskyi district,
Khmelnytskyi region.

The history of paleontologists and geologists the monument research has already been over a
century. From the beginning of the XX century and to the beginning of the XXI century at the location only
geological and paleontological works were carried out. Geologist V.K. Piasetskyi was the first, who noticed
the presence in the layers of stone products. Systematic complex interdisciplinary archaeological research in
the site began to be carried out since 2008 by archaeological expeditions under the general headship of
V.M. Stepanchuk [3, 4].

Within the boundaries of the location in different years, archaeologists investigated several places
that received the title: the main excavation, reindeer excavation, northern and southern trenches.

In the deposits of Medzhybizh 1, there are two archaeological complexes: the so-called "basic" (its
age is commensurate with the beginning of the Zavadivskyi episode of soil formation, OIS 11) and the so-
called "ancient" (Lubnynskyi time, OIS 13-15). Artifacts from both complexes are accompanied by
guantitative paleontological remnants [3].

In 2018, the investigation of the site was carried out on the place of the reindeer excavation and was
carried out according the project of SFFS no. F/50-2018 "The earliest Paleolithic sites of Ukraine in the
context of initial peopling of Europe" (headed by V.M. Stepanchuk). Two cultural horizons ("basic" and
"ancient") were investigated with archaeological and paleontological findings, among the last fragmented
bones of animals with signs of deliberate splitting and crushing were found, and there were notching done by
the blades of stone tools [2].

Paleontological remains of small mammals from Medzhybozh 1 in different years were researched
by L.V. Rekovets. In his opinion, the theriofauna relates to the early-Singilian complex and is part of Babel
association [1].

During of research in 2018, also searched for the remains of the small mammals, the objective of
work was to clarify the quantitative and qualitative composition of this taphocoenosis.

To detect horizons with osteological material, we used diagnostic sign of the presence of mollusces
remains. Microtheriological material was obtained by manually flushing selected samples from cultural layers
of the reindeer excavation using the fine sieving with a cell size of 0.5-1.0 mm.

Species composition and the number of small mammals of the Medzhybizh 1 site: Spermophilus sp.
T 2, Spalax sp. i 1, Apodemus cf. flavicollis i 2, Allophaiomys deucalion i 3 (quantity m 1), Microtus greralis
i 14, Microtus arvalidens i 6, Microtus nivaloides (=arvalinus) i 7, Microtus oeconomus 1 1, Microtus
agrestis 1 2, Clethrionomys sp. i 4, Arvicola mosbachensis i 10.

In addition to the previously described species from Medzhybizh 1 [4], in the investigated materials
there are new remains: [ “ cr ot us ¢ Apodemus rofu Bavicollis and Allophaiomys deucalion (no
doubt, the latter was re-depositioned). Received specimens are uniform and ecologically similar to the
previously found by L.V. Rekovets.

The data show that Medzhybizh 1 Lower Paleolithic site not only sheds light on the paths of ancient
human migrations in the Northwestern Eurasia, but also serves as a qualitative source for studying the
micromammal faunas in Eastern Europe in the paleontological plane.

1. Rekovets, L. I. (2001). Medzhybozh is the location of the theriofauna and the multilayered Paleolithic site
in Ukraine. Journal of Zoology, Vol. 35, 6, pp. 39-44. (in Russian).

2. Stepanchuk, V. M., Vietrov, D. O., Nezdolii, O. I. (2018). Investigation of Medzhybizh 1 Lower Paleolithic
location in Khmelnytskyi region. Interpretation of archaeological sources: achievements and challenges :
abstracts of the international scientific conference, November 8-9, 2018, Vynnyky. Lviv, p. 14. (in Ukrainian).
3. Stepanchuk, V. N., Ryzhov, S. N., Matviishyna, Zh. N., Karmazynenko, S. P., Muan, A.-M. (2014). The
first results of the study of Medzhibozh Lower Paleolithic locations. Medzhybizh locality and problems of
Lower Paleolithic studies on the East European Plain. Ternopil, no 2, pp. 22-48. (in Russian).

4. Rekovets, L., Chepalyga, A., Povodyrenko, V. (2007). Geology and mammalian fauna of the Middle
Pleistocene site Medzhibozh, Ukraine. Quaternary International, Vol. 160, pp. 70-80.
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ARCHEOLOGY AND SOIL SCIENCE FOR RECREATING THE NATURE OF

HOLOCENE

The interdisciplinary interaction of paleogeography and archeology is important and it has a mutual
value for the development of Geosciences and historical sciences. Paleogeography and Paleopedology as
one of its sections, provide to archeology an information about the natural living conditions of different
cultural and historical community, its life and way of management, etc. At the same time, the research within
t he archaeol ogi cal monuments provides paleogeogr
different archaeological objects, comparing them with the background (modern) soils, which is relevant for
the reconstruction of the natural conditions of a certain time interval in the general rhythm of development
the nature of Holocene.

The first known work, as a result of common research by archaeologists and soil scientists was
published in 1925 (V.A Horodtsov and D.H Vilenskyi). The development of the research of buried soils within
archaeological monuments was occur in 1970-1980. It is associated with the significant accumulation of field
material and experimental material. At that time, a new science emerges i archeology and soil science, on
the boundary of an archeology and a soil science. In Ukraine, the research of V.P. Zolotun is the first
comprehensive work in this direction. Further, some works by M.F Veklych and his colleagues were partly
devoted to this research direction.

Currently, the scientific direction concerning the geoarcheology approach in the research of the
development of the nature of the Holocene was separated at the Institute of Geography of the National
Academy of Sciences of Ukraine under the leadership of Dr. Zh. M. Matviishyna. Scientists of the
Paleogeography Sector: S.P. Karmazynenko, S.P. Doroshkevych, O.V. Matsibora, A.S. Kushnir actively
cooperate with other archaeologists of Ukraine. A significant contribution was made to the study of soils
within archaeological objects by researchers of other scientific institutions of Ukraine: N.P. Herasimeko
(2004), B. Ridush (2013) and Yu. Dmytruk (2006), A. Bogutskyi (2011) O. Parkhomenko (2007) and others.

The buried soils in 42 soil cleansings were investigated by the author during 2010-2018. They were
located within the boundaries of various archaeological sites on the territory of Ukraine.

The presence of dated cultural layers or a certain overlay, and as a result of a reliablydated buried
ground, made it possible to research the natural conditions for the formation of different Holocene soils in the
small chronointeral of the Atlantic (Myropil), the Subboreal (Storozhove, Myropil, Mylne, Bilsk) and the
Subatlantic (Kaniv, Storozhove, Serdiuky, Shyshaky, Opishnia, Balakliia) during the Holocene nature.

Based on a significant number of previous developments of scientists, methodological approaches
have been developed, a wide range of methods. Using the geoarcheological approach in the research of
pedogenesis, it is possible to solve a number of topical scientific questions concerning: the evolution of soils
and soil cover; regional and facial patterns of soil formation processes in connection with the spatial-
temporal correlation of environmental conditions; temporal dynamics of changes in soil formation processes;
reconstruction of natural conditions during different historical periods; the influence of soil and natural
conditions on economic activity, settlement and migration of an ancient man; historical and sociological
reconstruction using a data of paleogeography and related sciences.
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ASSESSMENT OF THE TECHNOGENIC LOAD ON THE MINING AREAS USING RE
SENSING DAFHOR MINIMIZATION OF NEGATIVE INFLUENCE ON ENVIRONMENT

To ensure the rational use of the nature resources and harmonious life in mining regions, it is
necessary to create new non-conflictual relationships between nature and humans and to find optimal
solutions that would guarantee the social, economic and ecological evolution of the society and preserve the
possibility of further natural development of the environment at the same time. Therefore, today, reliable
information about the state of the environment and trends of its changes is important, that can be obtained
applying remote sensing of the Earth, which allows receiving high-precision data of any part of the earth's
surface.

The method of statistical evaluation of the technogenic load is developed using the landscape-
system approach and the automated decoding of space images provides an opportunity for research on a
qualitatively new level in the changes occurring in ecosystems of mining areas and can be used for complex
geoecological monitoring of the environment and forecast the changes for the future [1, 2]. The algorithm
based on the method can be used to automate the decision-making procedure, which frees the operator-
decoder of space images from a significant amount of subjective and labor-intensive work, which is
performed on the basis of visual-instrumental methods (figure).
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Fig. Algorithm for automation of decision making in the estimation of technogenic loading.

As the result of the research, the estimation of the technogenic load of the territory of the Nikopol
mining area divided on 4 classes of landscape complexes (natural, modified, anthropogenic and
technogenic) was obtained using the landscape-system approach and automated decoding of space images.
Verification of the received data with expert estimations showed a large correlation dependence, which
makes possible the further application of the method.

Monitoring of mining and industrial areas using the method of statistical criterion will facilitate to:

- the operative assessment of the geoecological state;

- the development of recommendations for making optimal decisions regarding the mode of operation of the
environment;

- the prevention of the negative changes in landscape complexes in the zone of influence of the mining
industry;

- the organization of rational nature management.

1. Fedorovsky, A. D., Lischenko, L. P. (2003). Landshaftno-sistemnyy podkhod pri otsenke
geoekologicheskoy situatsii v regione [Landscape-system approach in assessing the geoecological situation
in the region]. Reports of the National Academy of Sciences of Ukraine, No. 11, pp. 37-40. (in Russian).

2. Arkhipov, A. I., Glazunov, N. M., Khyzhniak, & .V. (2018). Heuristic Criterion for Class Recognition by
Spectral Brightness. Cybernetics and Systems Analysis, Vol. 54, Issue 1, pp. 94-98.
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DEEP ELECTROMAGNETIC STUDIES OF THE-ZXIZBSWA FAULT ZONE OF THE
UKRAINIAN SHIELD

The report examines the results of deep electromagnetic research es using magnetotelluric and
magnetovariation methods (MT/MV) in the Western part of the Ukrainian shield with the aim of studying
the deep structure of the earth's crust for the search for zones of metasomatosis and ore occurrences
of minerals.

Tectonically, the research area is represented by three megablock: Volyn, Podilsky, and Buzky,
where the main role in the search for ore deposits of rare-earth, noble and non-ferrous metals belongs to
anomalies of high electrical conductivity. In which reflected the deep-zone faults of and their intersections
appeared, such as Zvizdal-Zaliska, Brusilivska, Nemyrivska, Central and Andrushevskaya [2,3].

Experimental work was carried out by modern long-period digital stations with ferromagnetic
magnetometers LEMI-417. Measurements of the low-frequency natural electromagnetic field of the Earth of
ionospheric-magnetospheric origin were carried out along two profiles crossing Zvizdal-Zaliska and
Brusilivska deep-zone faults on the territory of megablocks of the Ukrainian shield: Volynsky i the profile of
Radomyshl-Fastov in the number of 9 points and Podolsky and Buzky 1 profile Ruzhin Skvira in 7 points.
The duration of synchronous observations was 1 day, the distance between profiles averaged around 60 km;
field points from 4 to 13 km.

The experimental research performed satisfies the requirements of the observable data, using the
procedure of synchronous evaluation of transmitting MT/MV operators by the software program PRC-
MTMV [1].

For a qualitative interpretation of the complex induction vectors, amplitude and phase curves MT
sensing, the Radomyshl-Fastov profile can be divided into a number of differently oriented conductive
structures: | T superficial, whose orientation is difficult to determine at this stage of the material analysis, it
can be as submeridional, correlated with the Vilensky fault, and North-Eastor East-West trending, which may
be related to a system of local faults, sub-latitud, crossing the Vilensky and Kocheriv faults and the Kocheriv
structure; Il T near-surface, submeridional, which correlates with the intersection area: 1 i the above-
mentioned sub-latitudinal system of local faults, 2 T the submeridional structure, which has contours from
deep faults the West Kocherivsky, and from the East Brusilivsky's and 3 1 the Chornobyl zone of faults in the
North i East direction; Il T in the south-east of the profile i the near-surface of the North i East direction,
which coincides with the zone of intersections of local faults of different orientations in space.

The profile of Ruzhin-Skvira is divided intoseveral structures: a local high-conducting surface, which
is located just in Zvizdal-Zaliska; near-surface sub-latitudinal, which is definitely deepening to the East and
may correspond to the geological structure, namely the second-order Samgorod fault; and it assumes the
presence of a regional (or its influence) for all points of the profile.

The high electrical conductivity anomalies are highlighted in the distribution zones of metasomatites
and metasomatically altered rocks that are promising on endogenous ores, namely, skarns in the Volyn
megablock; greisens that often contain valuable ore minerals in the form of intersperses of cassiterite,
tungsten, tantalum and zones of epidotetization and silicification in the Kocheriv synclinorium; Zvizdal-
Zaliska fault zones; chloritization, microclinization, epidotetization and hydrothermally modified breeds of the
Brusilov fault zone; muscovization, epidotetization and silicification of the Rosinsky megablock.

1. Varentsov |. M. (2013). Software system PRC_MTMV for data processing synchronous MT/MV soundings.
Materials of the VI All-Russian Workshop on EM sensing. Novosibirsk, pp. 1-4. (in Russian).

2. Geological state map of the crystalline base of the scale of 1 : 200 000. Sheet M-35-XVIIl (Phastiv) (2003).
Kiev: Foundation of GP "Ukrainian Geological Company". (in Ukrainian).

3. Geological state map of the crystalline base of the scale of 1 : 200 000. Sheet M-35-XXIV (Skvira) (2005).
Kiev: Foundation of GP "Ukrainian Geological Company". (in Ukrainian).
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RELIABLE OF MONITRRIOF GEOLOGICAL BRONMENT

Monitoring of the geological environment is limited by a number of points, for which there is a
presence of at least one element of a set for which there is no effective identification process, and a decision
regarding state of environment accepts conditions of uncertainty. For successful development and
application of methods for improving observation and identifying stage of process, it is necessary to research
specific sources of unreliability of process data and of integral estimates of state of environment.

Methodology for monitoring includes determining current state of indexes, associated factors and
their impact on spectrum and magnitude of indicators, the dynamics of indexes in comparison with
previousmeasurements, verification relevance of trends, decision making on the reliability of monitoring data
and forecasts. Implementation of such stages ensures reliability of data obtained to make responsible
decisions for the forecast the state of environment.

For effective analysis of the state of geological environment, justification of the purpose of collecting
information, control sampling points, frequency of data updates of, their nomenclature, and alternative
variants of information provision should be provided.

Monitoring of the geological environment includes definition of the structure of the measuring
network, the range of the area and the density of control points on the basis of the data measuring network
and the corresponding algorithms of interpolation and smoothing, as well as determination of the dynamics
of the state.

The state of the geological environment as a system that is exposed to external influences, some of
them are poorly controlled or not defined (since assumptions about the properties of this usually avoid some
of the essentially important components, less formal objects are taken into account than is necessary, etc.),
is observed only in a limited number of points, can be regarded as an open system, for which there is a
characteristic presence of at least one element of a set for which there is no effective identification process,
and a decision regarding the state of the system accepts the conditions of uncertainty. Uncertainty arises
also in those cases where the conditions of the technological process are evaluated within the area of the
monitoring channel or at the boundary that divide the two specific states. The monitoring zones of the
monitoring channels do not have clear boundaries, and the results of observation near these fuzzy, blurred
boundaries can be characterized only by degrees of membership, and not by clearly defined functions.

In both cases, the uncertainty of the results of the observation leads to unreliability of the
assessments of the state of the geological environment. Such a falsehood is characterized by the value
inverse to the membership function. That is, the inverse relationship between the degrees of affiliation of an
element to a given set from a certain base variable and the rules used or metric:

406 ) = (-2 05 =%

i=1

where m and r are the number of elements in the signals. It evaluates the degree of proximity of model
estimates (predictions) of signal values (state parameters) (xn), or their distributions to the real values of
these signals (x;). Here, under model estimates, we understand not only the results of the actual simulation
(mathematical or physical), but also the data of measurements using the usual (non-standard) means.
Results of measurements using means at the output of which the quality of information is guaranteed are
considered as real (true). In this case, the "usual Euclidian distance" as the criterion of proximity (or
discrepancy) is justified by:

- observations are mutually independent and may have the same dispersion;

- components of observation vector are homogeneous in their physical content and they are equally
important in terms of their use during identification;

- sign space coincides with the geometric space and the notion of proximity of objects of observation
coincides with the notion of geometric proximity in this space.

The above-mentioned approach to increase the reliability of monitoring data ensure significant
improvement of the functioning of information systems and facilitate the adoption of more substantiated
decisions to predict the state of the geological environment. However, its use in the absence of accepted
characteristics of measuring equipment, making it sensitive to external influences and focused on precise
input information, requires new, non-standard approaches, one of which is the interpretation of information
used in the system in terms of theory fuzzy sets and the theory of possibilities that form the basis of
intelligent information systems.
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DEEP ELECTROMAGNETIC RESEARTFHESE TARASIVSKA AND TIRKIMSKA
STRUCTURE OF THE HSZ

Scientific researches show that different region of tectonic plates (oceanic and continental,
intercontinental) are characterized by conductive structures. The nature of such deep regional conductive
anomalies are not necessarily explained by partial melting and may be the result of fluid migration and
consequently ore component migration from the crust and mantle during the tectonic-magmatic activation.
Thus, the conductivity anomalies are among the most important factors to determine the possible area of
geodynamic processes and should be examined in terms of the formation and location of mineral deposits.
According to various scientists, Holovanivska suture zone (HSZ) is a regional structure with low conductivity
ofthecrust 1t i s characterized by a pronounced anisotropy o
sharp variability both in lateral direction and in depth. Scientists of geologists formulated the task of further
scientific geophysical research on the study and evaluation of prospects of ore-bearing HSZ. One of them is
to identify and study non-systemic local geological and geophysical objects on the territory of the HSZ, which
can potentially carry a specific ore load (diamond, rare and non-ferrous metals). It is shown that the
isometric-oval structures of different genetic types are promising, for example, Moldovska, Sekretarska, in
the district village Tauzhna, Troiankivska and Tarasivska.

In 2017-2018 the field simultaneous areal measurements of the external low-frequency natural
electromagnetic field of the Earth and the construction of a three-dimensional deep resistivity distribution in
the crust of the Tarasivska and Troiankivska structure were performed in the central part of the Yatransk
Block of HSZ. The analysis of experimental data (the curves of deep magnetotelluric sounding for a period of
10-10000 s and the complex induction parameters for periods of 20-6900 s) indicates a complex three-
dimensional situation, which involves the presence of a nearsurface and possibly deep conductivity
anomalies.

According to the results of 3D modeling, the Troiankivska structure was manifested on different
depth tiers: the first one conductor with § =5-100 O h m Ainfrom a surface up to 100 m corresponds to two
galvanically unconnected conductors extending from the northwest to the south - east and change its
direction to sub-latitudinal in the Eastern part of the plate, separating the Troiankivskastructure to the north
with } =50-100 O h mAand the south with } =5-50 O h m Aparts; the second one is the conductor with
} =50 O h mAimL50-200 m, located within the structure and corresponding to its South-Western boundary;
the third i a high resistance with  =10000 O h m Ainfrom 200 m to 2 km; the fourth i conductor with § =50
Ohm m; at depths of 2-4 km it manifests itself within the boundary of the southwest and in the form of a sub-
latitudinal conductor in the northeast; fifth i conductor with § =250 O h m Aamrresponds to the depths of 4-
10 km.

According to the results of 3D modeling, the Tarasivska structure is fragmentarily manifested as a
low resistivity, the conductive zones with different resistivity cross it in a sublatitudinal direction, in which the
|l owest values from 10 OhmAm i n t hreitsctaut Ihthetverticd €&ionOh mA m
it can be represented in several layers: the first one is the conductor with § =10-2 5 0 O himffom the
surface to 10-100 m, most likely linked not only with high electrical conductivity of surface sediment deposits,
but also with the zones of disintegration of rocks of the basement; the second i a high resistivity layer with
}=10000 O h rii Arom 100 m to 2 km, possibly it is represented by the uniform non-differentiated thickness;
the third layer is the electrical conductor with § = 10-2 50 Oh mA m3 Kmrtoo1® kn2end 7-10 km from
}] =250 OhmAm, probably | i n logitidn ofwihd barth's lerast a& phese idepths ¢ o mp
(graphitization, sulfidization, etc.) or fluidization of different origins, more often it is considered according to
the modern data that the nature of the conductive anomalies is the result of the joint influence of the electron
and ion types of electrical conductivity.

Publications are based on the research provided by the grant support of the State Fund For
Fundamental Research F-83.
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PRELIMINARRESULT®FGEOCHEMICANDX-RAY FLUORESCENCE STUDHES
THE LAKEHOKRAK SEDIMENTS (THE KERCH PENINSULA)

Lake Chokrak (45A27EN, 36A17EE) is a hypersaline |
separated from the Sea of Azov by a sandbar during the Late Holocene [1] as evidenced by the fine-
laminated lacustrine deposits overlaying the marine sediments. The surrounding highlands are mainly
formed of clays, limestones and marls of Neogene age. The climate of the area is arid and continental (the
annual amount of precipitation does not exceed 300 mm). A multidisciplinary study of the lake sediments has
been carried out recently, including **C-dating, lithological and microfaunal analyses [3]. The aim of this
investigation is to obtain new geochemical and X-ray fluorescence data in order to reconstruct the history of
the lake and the environmental changes around it.

The 11-metre core CH-1 was collected from the western part of Lake Chokrak within the framework
of USA-Ukrainian-Russi an proj ect AHi gh resolution Hol ocene pro
of East er n Eur elp98)oTotél tabdrb (TC), total organic carbon (TOC) and nitrogen (TN) were
measured on 440 dried and homogenised samples taken at 5-cm intervals with a Costech Instruments ECS
4010 elemental analyser. For TOC measurements, the samples were treated with 10 % HCI. The elemental
composition of 220 dried and homogenised sediment samples was determined with the usage of a Niton
XL3tGOLDD +X-r ay puorescence instrument set to the Cu/ Zn mi

Total organic carbon content reflects a history of biological productivity, whereas carbon/nitrogen
ratio indicates relative amount of terrestrial and aquatic organic matter in lake sediments. In the Lake
Chokrak sediments, TOC values vary from 0.5 to 2.5 %. In the bottom part of the sequence (8.75-6.60 m),
the TOC values are low and range from 0.5 to 1 %. In the interval 6.60-5.45 m, the TOC values vary around
1 %, followed by the increase in the values (up to 1.75 %) in the interval 5.45-4.00 m. The next change in the
TOC values occurs in the interval 4.00-2.55 m where three peaks of 2.5 % TOC are separated by the two
decreases (to 1 %). In the top part of the sequence (2.55-0.50 m), the values decrease to around 1 %,
followed by a recent increase in the uppermost samples (0.50-0.00 m) i up to 1.5 %. The C/N values
sporadically increase from 9.3 at the bottom of the sequence to 11.3 at 5.35 m. In the interval 5.35-1.55 m,
the C/N values are stable, with the average value of 11.6. In the top part of the core (1.55-0.00 m), the C/N
values decrease (9.2 on the average).

Although a larger number of elements were acquired, Si, K, Ca, Ti, Mn, Fe, Rb, Sr and Zr have been
chosen for study in detail because of their analytical quality and wide distribution. The data were normalised
by Ti as it is conservative during transport and weathering [4]. Ti, Rb and K are often associated with clay
mineral assemblages, whereas Zr and Si are generally linked to coarse silt and sand fractions. A good
correlation of Si with Ti, Rb and K indicates that the sources of Si were rather minerogenic than biogenic.
Zr/Rb ratio was used as a proxy for grain size changes with higher values representing coarse-grained
material [2]. In the Chokrak section, the peak of Zr/Rb is revealed in the interval 7.10-6.40 m. The rapid
increase in the ratio occurs at 2.60 m and gradually decreases to the top. Calcium and Sr in lake sediments
are related to carbonate weathering in the catchment and in-lake precipitation of CaCOj. There is a good
correlation between total inorganic carbon, Ca and Sr, which indicates precipitation of carbonates in the lake.

A detailed research of the XRF elements and geochemical data (TOC, C/N) will allow the
characterisation of sedimentological units and sedimentary processes in the Chokrak sequence.
Complemented by palynological data in the near future, the obtained results will comprise the multi-proxy
study aimed on the reconstruction of the Lake Chokrak history.
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RETROSPECTIVE DISTURBED LAND AREA CHANGE MONITORING BY
OPIVDENNY¥ QUARRIERON THE BASIS OF ANALYSIS OF NBEMHORAL
SATELLITE IMAGES

Modern space and geoinformation technologies allow to significantly improve the quality and
efficiency of solving both daily and strategic tasks. The current state of the mining industry is characterized
by significant volumes of extraction of minerals from an open pit. The application of Earth remote sensing
technology and GIS is an integral part and an important tool for monitoring and accounting for the use of
natural minerals, in particular, monitoring compliance with land use conditions and inventory of mining sites
(comparing the actual boundaries of objects with boundaries, enshrined in the acts of land drafts), mining
processes and volumes of extraction of minerals within licensed areas, ecological safety of the territories of
mining operations, monitoring of waste areas, determine the direction of reclamation work, to assess their
effectiveness and pace of others. To study the trends and pace of change in the area, it is important to
establish the dynamics of their development. This feature opens the use of multi-temporal satellite images. A
retrospective analysis of different types of remote sensing data makes it possible to assess the trends and
dynamics of changes in the geological environment, to allocate zones of influence on the environment, etc.
Multi-temporal Landsat satellite images were used for monitoring.

The object of research was the fPivdennyio quarrier, which is part of the Northern Mining and
Processing Plant. The authors monitored the change in the area of land under the quarry in a time frame of
12 years (from 2006 to 2017).

According to the results, the area of land plots affected by mining operations of fPivdennyio was
constantly increasing during this period. The increase in the area disturbed by mining operations for 12 years
is 166.5926 hectares (figure).
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Fig. Change of the fPivdennyioquarrier area from 2006 to 2017.

This trend causes the withdrawal of agricultural land for subsoil use objects, changing the terrain and
environmental changes in the landscape. The results of the research can be used to estimate the rates of
land withdrawal for subsoil use, an instrument for monitoring compliance with land use conditions
and inventory of land plots of mining, mining processes within licensed areas, monitoring of waste areas and
the like.
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CHARACTERIZATIORSOILSALINITUSINGREMOTBENSINGATA

Nowadays the soil degradation provokes the serious environmental problems as a result of pollution,
salinization and dehumification. A significant part of the land surface is affected by human activities that often
lead to the disastrous consequences of ecosystems. About the 7 % area of Ukrainian arable land is
represented by the saline soils, requiring the special attention of the agricultural management. Natural saline
soils of Ukraine are confined to two tectonic depressions: the Dnieper-Donets (Forest-steppe zone) and the
Black Sea (Steppe), where the general insufficient drainage of the territory causes salt accumulation in the
root zone provoking the secondary salinization. The area of saline land without a morphologically marked
solonetz horizon is 1.92 million hectares. Those with a morphologically pronounced solonetz horizon
occupies 2.8 million hectares. Among the lands having been irrigated in different years there are from 50-100
to 200 thousand hectares of secondary saline soils [1].

The problem of soil salinization is in the focus of our research. Remote sensing methods are
used for this.

The most well-known direct interpretation of the attributes of saline and sodic soils for arid conditions
in the area of dry steppe should include a relatively bright tone of the image in most spectral ranges, as well
as a hard-line drawing of the image. A reliable indirect method of mapping is the phytoindication of saline
soils according to the data of multispectral space scanning using high-resolution and ultra-high spatial
resolution space data (for example, Sentinel, Landsat).

The complexity of the researchand mapping of alkaline and saline soils appears due to the different
levels of salinity of groundwater, the influence of microrelief and climatic conditions. Long-term researches
showed that the presence of salts, erosion and other features of the soils are depicted on satellite images
with a wide range of tones depending on the humus content, humidity, mechanical composition and
carbonate content. Assessment of soil erosion is more effective with applying of spectral indices: Normalized
difference salinity index (NDSI); Normalized Difference Red Edge Index (NDRE); Normalized difference
Water index (NDWI), etc.

On the territory of Ukraine, the most indicative process of soil salinization can be observed in the
steppe zone, in the South part of country. We have selected a site located in the Nikolaevsky region,
between the Nikolaev city and the Black Sea. The soil affected by degradation in form of microdepressions
was also observed. In such closed depressions the runoff of surface waters forms temporary lakes, filled with
water both by way of precipitation and during the wet season. After evaporation during the spring-summer
period, a salt residue is formed at the bottom of the microdepression.

Salinity and humidity indices were calculated on the basis of remote sensing data [2]. Calculations
resulted in the map of the qualitative distribution of salinity and soil moisture. Analyzing the maps, it can be
concluded that the higher soil moisture indicators appear during the precipitation period, especially during
the dry season.

Using remote sensing data, it is possible to provide a general description of the territory, however for
the qualitative indicators it is better to combine remote sensing methods with field measurements.
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PRECISION DETECTION OFNHDE TERRAIN ELEVATION CHANGE BY SATELLITE
RADAR INTERFEROMETRY

Nowadays, the issue of mining enterprises has huge influence on the environment in Ukraine.
Negative consequences of which are the change of landscapes, which lead to landslide and other problems
that sometimes affect even settlements [1]. Satellite radar images are used to research the dynamics of
landscape change. [2].

It should be mentioned, that the reclamation is one of the possible options for the restoration of the
soil after the technogenic violation of the environment. This process can partially offset the harmful effects
caused by the activities of the enterprises, mentioned above. In addition, as in the case of a negative impact
on the landscape, the consequences of remediation can be assessed by using a digital model of terrain, the
construction of which is available while using radar images.

To solve these problems, radar images of satellites Sentinel-1A and Sentinel-1B are used. The
resulting spatial resolution of which reaches values of 10 m. The time of re-capturing depends on the territory
and usually takes 6-12 days, which allows for both operational and long-term monitoring of height values.
Next, by using the SNAP software on radar imagery of the selected territory, it becomes possible to create
an interferogram, which allows obtaining a digital terrain model (DTM) for the assessment of heights (figure).

Fig. Digital terrain model of the study area.

To detect terrain elevation changes, satellite images are used for a different period. When
processing images, it must be taken into account that satellite orbits have a tendency to change somewhat in
time, which in turn causes a certain shift in these images. This problem becomes quite significant in case,
when the image shift is subpixel, which means it consists of integer number of pixels. The task of searching
for a subpixel shift of two images was solved by using the synergy of existing methods [3, 4]. After finding a
subpixel image shifting, it becomes possible to move one image towards another to obtain a more accurate
digital terrain model.

1. Stankevich S.A., Piestova I.A., Titarenko O.V. (2017). Geological emergency assessment using satellite
radar interferometry: Krivoy Rog urban area case study. TIEMS Newsletter Special Edition. 2017. No 5, pp.
21-24.
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Ukrainian young scientific conference. Kyiv, Ukraine, 2017, October 25-27. Kyiv, pp. 72-73. (in Ukrainian).

3. Popov M. O., Stankevych S. A., Shkliar S. V. (2015). An algorithm of improvement resolution of subpixel
displaced images. Mathematical Machines and Systems. N 1, pp. 29-36. (in Russian).
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RESEARCH OF SUBSURFACE CONTAMINA WITH GASOLINBSING
MATHEMATICAL MODKLIN

Subsurface contamination with gasoline within a fuel storage (Borispol airport) was detected in 1998.
Due to leakages gasoline entered the unsaturated zone consisting of loess soil and alluvial sandy loam and
sand. Then gasoline moved vertically and formed a lens on a groundwater table, a thickness of which
reached up to 1.2 m. A total gasoline volume accumulated in the subsurface was 1 725 m®.

The project of gasoline pumping was developed in 1999-2000. Within the framework of the project
42 pumping wells were drilled, and about 30 000 m® of contaminated water and 341 dg of mobile gasoline
were recovered and cleaned.

However, these remedial works have not provided to remove contamination completely. The
research carried out by the Institute of Geological Sciences in 2015 revealed a gasoline layer in most of
wells. In this situation, it is necessary to recover gasoline by pumping using mathematical modeling to
determine optimal location of pumping wells within a gasoline lens.

Using mathematical modeling, we imitated the operation of wells pumping gasoline and water
simultaneously. API LNAPL program [2] was used for calculations.

At the map of groundwater contamination with gasoline within a fuel storage (Borispol airport) two
sites were distinguished where the thickness of a gasoline lens was the highest: 1) in the southwestern part
of the contaminated zone, dimensions of which were approx