II Mi>kHapogHa HayKOBO-IIpaKTHMYHA iHTepHeT-KOH(epeHIIis
(25-26 xBiTH: 2018 p., M. BepasTHCHK)

pi3HMX eTamax (TexHiYHOTO 3aBJaHHsA Ha MpPOBeJdeHHs [O0CIIiAHO-KOHCTPYKTOPCHhKOT
poboTH, MaKeTy Ta OIMUTHOTO 3pas3Ka).

ITe BigKpue mmepcHeKTUBY:

JOBrOCTPOKOBMX  CUCTeMaTUYHMX  CIIOCTepeXeHb 3a CTaHOM  IIPUPOIHO-
3amoBimHoro QoHAy YkpalHu g opep>XaHHsS IOBHOI, 00'€eKTMBHOI Ta CBO€YACHOT
iHdopMalil o0 MOro HOTOYHMUX 3MiH;

BUABJIEHHsd Ta OIliHIOBaHHS HeCHpUATIMBUX (PaKTOpiB, SKi BIUIMBAIOTh Ha CTaH
IpUPOIHO-3anoBigHOTO doHOYy YKpaiHm, OIiHIOBaHHS MacINTabiB moripmieHHS IIBOTO
cTaHy, 3'ACyBaHHS IPUYMH 1 MeXaHi3MiB 3MiH cTaHy HpPUPOAHO-3allOBigHOro QoHAY,
BY3HaYeHHs 3aKOHOMipHOCTel iX cTajoro ¢GYyHKIiOHyBaHHd 1 IIPOTHO3yBaHHS iX
OVMHAaMIKU;

iHdpopmalliHO-aHAJIITUYHOI MiATPUMKM PpillleHb 100 YyHOpaBIiHHSA CTaHOM
IPpUpPOIHO-3al0BifHOTO PoHAY YKpaiHu.

DEVELOPMENT OF METHODS FORECASTING OF UPWELLING WITH
REMOTE SENSING BASED ON THE ANALYSIS OF THE REASONS FOR THE
MANIFESTATIONS OF UPWELLING IN THE BLACK SEA
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The problem of a sharp decline in water temperature in the recreational zones
often arises. The sharp decrease in the temperature of the water near recreational zones
indirectly affects the level of tourism in a certain period. This phenomenon is associated
with the process of upwelling.

In open waters of oceans and seas upwelling observed in the Central regions of
the cyclonic circulation at the ice edge, during the passage of tropical cyclones, frontal
sections, at the equator. However, the most powerful upwelling formed in the coastal
areas of continents and Islands. The influence of coastal upwelling on the processes
occurring in the oceans and seas is extremely high, which led to his active research in
the last decade. As a result of intensive ascending motions, surface water, periodically
or continuously enriched by nutrients, and as a result, in the narrow coastal zone is
nutrient-rich environment for phytoplankton and zooplankton. At the same time, there
is a separate reservoirs, for example the Black sea, where intensive rise of water may
cause a negative effect — the flow in the surface layers of waters contaminated with
hydrogen sulfide. Large-scale coastal upwelling affects the climate of surrounding land.
The study of the structure of upwelling is important for an adequate parameterization
of this phenomenon in global models of the interaction of ocean and atmosphere. In
recent years has increased the need for detailed knowledge of the processes of
upwelling in connection with the expansion of the range of problems of rational nature
management in the coastal zone of the oceans and seas. However, while coastal
upwelling some areas of the World ocean have been well studied, the structure and
dynamics of coastal upwelling waters of the Black sea have been studied very poorly.

The problem of predicting the phenomenon of upwelling in the recreational zones
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of the Black sea today is of great importance to maintain the level of tourism and clarify
the tourist season for coastal parts of the territory of Ukraine . For operational
adjustment of the length of the tourist season it is essential to monitor changes in
temperature and salinity of waters in the Black sea. In this context, it is extremely
urgent problem of development of effective system of forecasting of the phenomenon of
upwelling along the coast of the Black sea, which belongs to Ukraine. Such a system is
expedient to be based on extensive engagement of remote sensing of the Earth from
space.

The development of methods of forecasting upwelling consists of two parallel
stages :

1. The creation of the database contains information about the sea surface
temperatures in this period, the salinity of the sea, speed and direction of the winds,
and on the basis of these data calculates the deviation of sea surface temperature from
climatic norm, the deviation of salinity from climatic norm and as a result the index of
thermohaline anomalies.

2. The definition of upwelling areas according to remote sensing and detect the
position of the water headshapes.

An important aspect in the development of methods to predict upwelling is the
index thermohaline anomalies. Thermohaline circulation - circulation generated due to
the differential water density, formed as a result of heterogeneity of distribution of
temperature and salinity in the ocean. Index thermohaline anomalies, showed how
much the temperature dropped sea in the period effects of upwelling, calculated on the
basis of deviations of sea surface temperature and salinity variances, and, based on
average sea surface temperatures and average salinity during the study period. The use
of an index thermohaline anomalies allowed us to determine the level of reduction
temperature of surface waters due to deviation decrease in temperature from the
climatic norm.

Definition of upwelling areas according to remote sensing data allow to track the
movement of headshapes water upwelling (Fig.1).

Kapta nposBy anseniHry B aksatopii
“@‘ YopHoro Mops

@ Jlocnimkysanni sicta
Temneparypa nosepxsi Mmops
F

B Ocramsi i nponsst anveninry

[ Nposna anpeninry 3 MAKCHMATERIM XONOZ03ANACOM BOA

1 Tlepuwi asi nposss amseninry

Figure 1 - map of the effects of upwelling in the Black sea

A method for predicting upwelling with minimum material and time costs allows
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