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Oleshky Sands is the largest expanse of sand in Ukraine and the second in Europe. In the
beginning of XX century sands moving outside of arenas was almost stopped by planting
trees (Pinus nigra ssp. pallasian and Pinus sylvestris L.), and the territory had different
use during the years. A 30-year (1987-2017) time series of Landsat imagery obtained
via USGS geoservice was used to reveal land cover dynamics of deserted landscapes of
Oleshky sands using QGIS software. Heavy sand storms can impact nearby settlements
and expose harmful effect on local industry and quality of life of local communities.
Forest fire is another dangerous factor for protective forest plantations during last
years. Our estimation shows that sandy areas increase during 2000-2017; generally,
conservation measures had constant effect despite afforestation of last years. The
preventive effect of forest on sands moving at Oleshky sands can be characterized as
stable in case of constant care about the forest plantation and proper documentation on
land use and ownership.
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Introduction.

Oleshky Sands is the largest expanse
of sand in our country and the second in
Europe after Ryn desert in Western Ka-
zakhstan and Kalmykia. Its area estimat-
ed as 161.2 sq. km, main part is about 15
km in diameter [1]. It is situated in inland
Ukraine in Kherson region near the mouth
of Dnipro river and coast of Black Sea
(fig.1) and consists of dunes of sand up to
five meter height. It is classified as semi-
desert region according to temperature
and moisture regime [2]. A lot of sparse
vegetation is located across these sands,
at spring even some wetland and swamp
area can occur. At summer air temperature
rises to 40°C and more.

State natural reserve “Oleshky
sands” was created in 2010 with total
arca of 8020.36 ha, it is a nature conser-
vation, recreation, cultural, educational
and research institution of national im-
portance and a part of the nature reserve
fund of Ukraine [4].

In XX century moving sands appear
a great danger to local settlements and
agriculture, then this was limited by
planting a massive of trees (mainly Pi-
nus nigra ssp. pallasian, and Pinus syl-
vestris L.) around sandy arenas. Now
territory is surrounded (mainly on the
south) by dense forest planted to pre-
vent dunes moving. In summer this
forest often catches fire as can be seen
from satellite imagery. Underground
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Fig.1. Location of research territory.

water reserve forms an important part
of all local environment as a source of
fresh water [5].

There are different hypotheses of rea-
son why this territory became a semi-des-
ert: massive geological events of ice age,
meteorite crater, drying of old Dnipro
riverbed, but the most common is that it
was a great pasture for more than a mil-
lion sheep in 18-19 centuries, then forest
fires, wind erosion made a semidesert
here on eolian and alluvial sands as a
good geological precondition. Anyway,

Fig.2. Oleshky sands on the Public cadastral map of Ukraine [6].

there are no evidence of desert before
1800s in historical documents. In XX
century this place was used as military
polygon [5]. Aim of research — by com-
parison of 30-year time series of Landsat
data on research territory analyze trends
in land cover change and reveal drivers
of such changes.

Methods and materials.

USGS data from Landsat-5 and
Landsat-8 were used to build time se-
ries for research object, main images of
series were: 04 October 1987, 18 Sep-
tember 1993, 12 September 2000, 15
September 2006, 20 September 2011,
and LT8 for 30 September 2017, as
cloud percentage was less than 10% in
these dates. This season was chosen due
to relative perennial stability of land-
scapes and low danger of forest fires.
QGIS 2.18 and GDAL tools were used
to process image data. Public cadastral
map of Ukraine using QuickMapSer-
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vices plugin in QGIS was used to access
information about cadastral plots in re-
search object.

Results and discussion.

One of main tasks of our research
was to assess land ownership and cur-
rent land use. Public cadastral map of
Ukraine [6] shows that state property on
land of national reserve is not formed
properly as the whole territory. The cen-
tral plot of 5378.6087 ha and smaller

Fig. 3. Major land cover changes for period 1987-1993.

area to the east of 468 ha are of state
property, smaller ones show parcels of
private property in a very close proxim-
ity to moving sands (fig.2).

A time-series of Landsat images al-
lows us to form a picture of land cov-
er changes of the research area for 30
years. Main changes were connected to
increase of sandy areas. The 30-year pe-
riod was divided for shorter, which dis-
play major changes (fig.3, 4).

As main change for period 1987-
1993, it can be admitted that reservoirs
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for fishery at the north-east part was ful-
ly filled (fig.3, shown by arrow), while
sands were almost constant by area;
main reason — balanced land and water
management.

Next 17-years period shows expan-
sion of sand on the north-eastern and
south-western sides of the arena (fig.4,
shown by arrows). Comparing to 2006,
on 2011 image a medium sized sand
massive appeared (shown by arrow).
This period shows evidence of decreas-
ing forest and big sand storms in the
south-western part in 2016-2017 (shown
by arrows), where forest protection ef-
fect was not strong enough supposedly
due to poor state of control [3].

On our opinion, the main reasons for
imbalance of landscapes for this period
are: improper land management, forest
fires and lost of good care of forest plan-
tations around the sand arena.

Further research needed to show devel-
opment of processes of landscape change
and a stabilized land use can be achieved
in case of control of forest protection plan-
tations around the sand arena. That is im-
possible without connection with proper
formed rights for state land use.

Conclusions.

A 30-year (1987-2017) time series of
Landsat imagery obtained via USGS geo-
service was used to reveal land cover dy-
namics of deserted landscapes of Oleshky
sands using QGIS software. Heavy sand
storms can impact nearby settlements and
expose harmful effect on local industry
and quality of life of local communities.
Forest fire is another dangerous factor for
protective forest plantations during last
years. Our estimation shows that sandy
areas increase during 2000-2017; general-
ly, conservation measures had constant ef-
fect despite afforestation of last years. The

preventive effect of forest on sands mov-
ing at Oleshky sands can be characterized
as stable in case of constant care about the
forest plantation. That is impossible with-
out connection with proper formed rights
for state land use.

Next stage of our research will in-
clude detailed quantitative and quali-
tative estimation of landscape changes
and improved range of data time-series.
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* kK

bozdaHeuys B.A.,

ANHAMIKA 3EMJ/IEKOPUCTYBAHHA
OJIELLIKIBCbKUX MICKIB: AHAJI3 YACO-
BOro PAA4y 1987-2017 PP.

OnewkiecbKi nicku — Halibinbwul ni-
waHuli macue YKpaiHu, Opyaa 3a po3mipamu
nycmensa €sponu. Ha noyamky 20 cmoaimms
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PYXOMI nicKU, AKIi CIPUYUHAAU 3HAYHI 36UMKU
Micyeso2o HacesneHHA ma MPOMUCA080CM,
b6ynu NPaKMu4HO 3ynuHeHi sico3aXUCHUMU
HacadmeHHAmU CocHU Kpumcokoi ma CocHu
38uyaliHol, mepumopisa y yi poKu 8ukopucmo-
8y8as1acA 30 PiI3HOMAHIMHUM MPU3HAYEHHAM.
30-piyHuli psd (1987-2017) cynymHuUKosux
3HiMKie JlaHOcam, ompumaHux i3 cepesicie
USGS, suKopucmosysascs HaMU y npozpami
QGIS 0511 sidcmexceHH OUHAMIKU onycmesne-
Hux naHOwagmis. CunbHi niwari 6ypi ma nico-
8i Moxcexci i 3apas MoXyme YUHUMU 3HAYHUU
8r/U8 Ha Micyesy MPoOMUCI08iCMb MA CyCiOHiI
nocesneHHA. 3a HAWUMU OUiHKamu, y nepiod
2000-2017pp. naowi niuyaHux 3emesns 3p0cCu,
X04a 3020710M 71ico8i HACAOXEHHA Maau cma-
binbHUli echekm He38aM¥AOYU HA 3MEHWEHHS
naowi nicie ocmaHHi poku. 3axucHuli egpekm
71icosux HacadmceHb Ha 3anobicaHHA pyxy ric-
Kie Moxcausuli 30 yMosU CMpPO2020 KOHMp-
010 CMAHY UYUX HAcaodxeHb Ma HAneHHo20
0hopMsIeHHA NMpasa HA 3eMAEKOPUCMYBAHHS.

Knrouoei cnoea: 6opomeba 3 onycme-
/IIOBAHHAM, OUHAMIKA AaHOWagmis, 3MiHU
skpummes, QGIS, 3HiMKu Landsat.

ok Kk

BbozdaHey B.A.

ANHAMMWKA 3EMJIENOJ/Ib30OBAHUA
OJIELLUIKOBCKUE T[1ECKN: AHAJIN3 BPE-
MEHHOIO PAAA 1987-2017 I'T.

OnewkoscKkue rnecku - cambili 6onbwoli
necyaHblli maccue YKpauHsl, 8mopas no ee-
Au4uHe nycmelHA Esponel. B Havane 20 seKa
100B8UMCHbIE MeCKU, Komopble 8bI3bI8asU 3HA-
yumersbHble y6bIMKU MecmHo20 HaceneHus u
npomelwneHHocMu, bbiau MPaKmMuU4yecKu ocma-
HOB/EHbI  1€CO3AUUMHBIMU  HACAHOEeHUAMU
CoCHbI KpbIMCKOU U COCHbI 06bIKHOBEeHHOU, mep-
pumopus 8 amu 200bl UCM0/63080/ACh 10 Pa3-
HO06pa3HbIM HasHayeHuem. 30-nemHuli pso
(1987-2017) cnymHukosbix cHUMKO8 JlaHOcam,
rnosny4eHHbIX u3 cepsucos USGS, ucrnone3osarn-
ca Hamu 8 npozpamme QGIS 0ns omcnexusa-
HUA OUHAMUKU OMYyCMbIHEHHbIX 1AHOWAdMO8.
CunbHble necyaHble Bypu U secHble noxapsl
u celilyac mMoz2ym OKQ3bI860Mb 3HAYUMENLHOE
8/1UAHUE HO MECMHYHO MPOMbIUWLAEHHOCMb U CO-
cedHue noceneHus. Mo HaWUM oyeHKam, 8 re-
puod 2000-2017pp. naowadu nec4aHoix 3emesb
803pOC/IU, XOMA 8 UesIOM flecHble HacamoeHus
umenu cmabusbHbil 3ghgheKkm HecMomps Ha
yMeHbueHue naouwaou n1ecos nocsaedHue 200bI.
3awumnelli aghgpekm necoHacaxdcoeHuli Ha rpe-
domepauwjeHue OBUMEHUS MeCKo8 B803MOXeH
fpu ycosuu cMpo2020 KOHMPOAA COCMOAHUA
amux HacaxOeHull u Hadnexcauje2o ogpopmisie-
HUA Mpas Ha 3eMernonb308aHUE.

Kntouesble cnoea: 6bopbba ¢ onycmelHusa-
HueM, OUHAMUKA 7aHOWagmos, u3MeHeHUs
nogepxHocmHoz2o ykpoimus, QGIS, CcHUMKU
Landsat.
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