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ABSTRACT

The complex relief of Georgian territory has definite influence on air masses motion in atmosphere
lower layers. Mainly west and eastern atmospheric processes prevailed over Georgian territory.
Current geodynamics and orographic properties of Georgia play an important role in formation of
weather various patterns. Such complex relief conditions the formation and evolution of various
scaled circulation systems and heterogeneous spatial distribution of meteorological elements. This
is verified by the fact, that such important parameter as wind annual distribution has diverse type,
with sharply expressed spatial inhomogeneities.

The wind is one of most important meteorological element used both in science and energetic
industry. However, its origin and nature isn’t well understood yet. Wind direction and value in
atmosphere surface layer is depending on local geographic conditions. Meteorological observation
1960-2017 data is used to carry out investigation.
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Introduction

The renewable solar, wind and bio energies became more and more actual and applicable in
the World. Many studies have been devoted to study their application ways and develop equipments
and devices to produce energy supply. The research of their possible energy potential is crucial for
energy sector and state economics that are preconditions for sustainable development. The
application of wind energy is important for Georgia. However, the wind phenomenon is still under
persistent scientific investigation its nature is still unknown. There are many reasons of its genesis.

The wind is one of most important meteorological element used both in science and
energetic industry. However, its origin and nature isn’t well understood yet. It is especially
remarkable the transformation of wind kinetic energy into electricity, which makes its value in
energetic supply more and more significant. To identify the wind nature is especially important for
energy sector as it makes possible to precisely determine its loading potential and share in total
energetic balance of state.

Study area and methods

In Georgia due to complex orographic conditions and influence of the black Sea there exist
most of Earths climatic types, from marine wet subtropical climate in west Georgia and steppe
continental climate in east Georgia up to eternal snow and glaciers in high mountain zone of Great
Caucasus, and also approximately 40% of observed landscapes. The Georgian relief may be
characterized by three sharply expressed orographic elements: Caucasus- in north, in south —
Georgian south upland and lowland or intermountain depression located between those two risings.
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This one begins from The Black Sea shore namely Colchis Lowland triangle and spreads up to
eastern Georgia like a narrow strip. Between those two uplands small scaled orographic elements
can be allocated. Such complicated relief has definite influence on air masses motion in atmosphere
lower layers. Mainly west and eastern atmospheric processes prevailed over Georgian territory.
Current geodynamics and orographic properties of Georgia play an important role in formation of
weather various patterns. Such complex relief conditions the formation and evolution of various
scaled circulation systems and heterogeneous spatial distribution of meteorological elements. This
is verified by the fact, that such important parameter as wind annual distribution has diverse type,
with sharply expressed spatial inhomogeneities.

The weather and climate driven factor is solar irradiance. The variations in the Sun’s
magnetic flux control the amount of cosmic rays impinging on the atmosphere. Cosmic rays
produce ionizations and the ions form nuclei for cloud formation. Cloud cover has a great effect on
global temperature, but this area is still poorly understood and not addressed in climate models.
Meteorological effects resulting from fluctuations in the solar wind are presently poorly represented
in weather and climate models. Geomagnetic storm is a major disturbance of Earth's
magnetosphere that occurs when there is a very efficient exchange of energy from the solar wind
into the space environment surrounding Earth. These storms result from variations in the solar wind
that produces major changes in atmosphere circulation on the Earth

Wind velocity repeatability is presented on map 1 [3]. As it is evident from the map there
exist some local areas with strong winds.

One of such area is near Gori and this location has been chosen for construction first wind
power plant. The station works smoothly and its efficiency is 54%, which is a high rate for such a
station. Since the Kartli wind power station has been moving from the test drive to electricity
generation regime, it has never stopped functioning, the energy generated by the power plant has
been fully delivered to Georgia's electricity system (5.5 million kW) since December 1, and it
provided 10 572 kilowatt hours energy. The wind power is the essential and most important
precondition for producing electricity. The power plant requires a wind speed of at least 3 m / sec to
start generating energy, and its further development is directly proportionate to the wind speed.
According to the current year December data, the efficiency of Kartli wind power generation is
54%, which is one of the best indicators in the world

N

Fig.1. Wind field distribution in Georgia
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Particularly wind is air masses horizontal and vertical motion caused by temperature and
pressure gradient. Due to Earth motion wind is enforced by Coriolis force. In middle latitudes
dominate motion caused by pressure gradient, parallel to isobars. The influence of friction and
orography on air masses motion is important, as they resist motion and force it to replace toward
low pressure area. Wind direction and velocity at atmosphere surface layer depends on local
geographical conditions.

Except Gori there are a lot of windy regions in Georgia such as: Kutaisi, Thilisi and Telavi,
the notable is that those regions have different thermal and dynamical conditions. Wind observation
50 year period (1960-2014) data for Kutaisi have been processed and divided by 5m/sec interval
gradation beyond 15m/sec. It may be concluded that 1 gradation wind occurs mainly in February-
March and second gradation occurs mainly in January-March.

Wind maximal velocity variability by month has sinusoidal character; wind maximal values
were detected in February-March and minimal in July (Fig.3, 4,5)
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Fig.3. Wind maximal velocity distribution by years (1984-1986).

Ly ‘
2 SN o

112 |3 |/4|5|6|7|8]|9|1011]12
——2009| 33 | 23 | 23 |23 |23 |23 |23 |23|28|23|28)30
—e—2010| 23 |31 |32 | 25|23 (23|23 (2332|2523 |25

2011 23 | 32 | 28 | 32 |23 (23|23 |27 |23 |23 |23 |32
Month

m/sec
N
()]

—8—2009 —8—2010 2011

Fig.4. Wind maximal velocity distribution by years (2009-2011).
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Fig.5. Wind maximal velocity distribution by years (2012-2014).

To understand wind extreme velocity character 1984-2014 data had been treated and results

are presented.

The wind velocity has sinusoidal character and its maximal value reaches 40m/sec. It is

——2012 —e—2013 —e—2014

remarkable that wind extremes lower threshold for last years has been increased.
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Fig.6. Wind maximal velocity (>25m/sec) distribution for Kutaisi region (1984-2014).
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Table 1. Possible wind velocitymax (m/sec) occurred once in 1- 2-5-10- 15- 20- 50- 100 year

Possible wind velocitymax (m/sec) occurred once in 1- 2-5-10- 15- 20- 50-

Station 100 year

1 2 5 10 15 20 50 100

Batumi 19 27 31 34 36 38 42 45
Bakuriani 17 23 26 30 31 33 38 42
Bakhmaro 16 30 35 38 40 40 43 44
Borjomi 8 17 23 27 30 31 37 41
Gardabanio 8 20 25 27 28 29 31 32
Gori 18 26 29 32 33 34 36 38
Gudauta 16 20 22 23 23 24 25 26
Gurjaani 13 20 25 28 30 32 37 41
Dedoplistskaro 23 31 35 37 38 39 40 41
Dusheti 19 23 25 26 26 27 28 28
Zestaphoni 12 24 29 31 32 32 34 35
Zugdidi 17 21 25 29 32 34 41 48
Thilisi 23 30 32 33 33 33 34 34
Tetritskaro 16 24 29 33 34 36 40 43
Telavi 15 24 27 29 30 30 32 32
Lagodekhi 8 23 27 28 29 29 30 30
Lanchkhuti 24 31 35 36 37 38 40 41
Martvili 12 29 35 39 40 41 44 45
Mestia 11 19 24 27 28 30 33 36
Mta-Sabuati 17 33 39 41 42 42 44 45
Mukhrani 18 31 37 39 41 41 44 45
Sagarejo 17 26 29 30 30 30 31 31
Samtredia 22 28 32 34 35 36 39 40
Stepantsminda 17 22 26 30 33 35 44 52
Tkibuli 19 29 34 37 39 40 43 46
Paravani 24 35 40 43 45 46 48 50
Pasanauri 12 18 23 28 30 32 39 46
Poti 22 27 30 32 33 34 36 37
Kutaisi 26 33 37 40 42 43 48 51
Khashuri 18 20 22 25 26 27 32 37

All possible wind maximal velocity repeatability over 1-2-5-10-15-20-5-100 years i

presented in Table 1.
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LogoOM39eml  BHYMHOGHMMOOL GO0 MHJOIBO  J9M3ZIMIE  393wbsl  Sbgbl
5GHIMLmgOH™mL J390s 33969080 3596MH0L dsliols IMIMOMISDY. JOMOMSIW, OBOZLGMOL

@5 903MbO3egol  sGHIMLGBIOMOo  3OM3gLYd0 3035w 0MOL  BodsMmzgwmls
AIO0GHMM05DY.  LOJoOMZYML 53559060 39ME0bBsT03d O MOMAMIR0YO
30090900 96033690356  HMWL  5350m09b  580bols  bLbgossbbgs  Bodgdol
Bo3myo0d905d0. Slgmo MMMWOo MHIWOIR0 2565306MHMdGBL  bLbgzosbbgs doldEHsdoL
GO63IMWS30)M0 3MM(39L900L BMOIOMGISL S Po630MHMYISL S TYEIJMOMEMYOOHO
9w99963:900L  393H9MHMygbe LogzME0MO Fobsfogdsls. sTob sEIBEBWOIOL ol Bod@o,
Gmd  sbgmo  3609369™3z560 356539 BHM0, OHMYMOF JoM0L  feromEmo  asbsfowgds,
393500 xR9MOMZ5605, 3390M0© 35dMboEWIo LOZOEF0MO 3®53MmIMAIBMOMBOM.

560 §omdmoygbl gMm-9Hm Y39wsbHg 3609369em356 99EgmOHMEMa06 9e9gdgbBl
OMamO3  d93609Mgd0L, sbgzgs  9bgMRgBH030L  bLygdmTdo. mdgs dobo  Homaabol
999obobdo s dMbgds  XIOXIOMI0  JoMRSE 9O sMOL  Jgufogerowo. oMol
90050 gds s BoWOoEY 9@IMbBIM™MAo dofjoldoMs 5gbsdo MO0
5QYPOWMIM0Z3  IMAMOBOMEY  30MMJODY. 330930l Bo@oMgdol  dobboom
3990yg9gbgdo 0dbs 1960-2017 fierols 3g@gmOHmEma0wmo 33060393900l 8mbs3999d0.
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N3yuyeHue MeCTHOTr0 BeTpPOBOIro noJs B I'pysuu

M. P. Tarumsuiu, 3.B. XBeneannze, U.I'. Camxapanse,

A. M. IlanaBanauInJIn

Pe3rome

Crnoxsblil penbed TeppuTOpun [py3uM OKa3pIBaeT ONpEACICHHOE BIHMSHHE HA JBIKCHHE
BO3AYIIHBIX MacC B HIKHUX cClosix arMmocdepsl. B ocHoBHOM Haj Tteppuropueit ['py3un
peoOJIaIIoT 3amajHble U BOCTOYHBIE aTMoc(epHble nporeccsl. COBpeMeHHas Te0JUHaMHUKa U
oporpaguueckue CBOHCTBa ['py3un uUrparoT BaXHYIO pojb B (OPMUPOBAHUU IOTOJHBIX
ycnoBuid. Takoil cioxHbIl penbed oOyciaBiauBaeT (GOPMHPOBAHUE U HBOJIOLUIO Pa3IMYHBIX
MacIITaOHBIX LUPKYISIIMOHHBIX CHCTEM U HEOJHOPOJHOE NMPOCTPAHCTBEHHOE paclpeieieHne
METEOPOJIOTHYECKUX 3JIEMEHTOB. OJTO MOATBEpXKIAeTcs TeM (HaKTOM, YTO TAaKOM Ba)KHBIH
napaMerp, Kak TOJOBOE€ pacIpeleicHUEe BeTpa, HMMEET HEOJMHAKOBBIM BHI C PE3KO

BBIPAXKCHHBIMU MMPOCTPAHCTBCHHBIMU HCOAHOPOAHOCTAMMU.

Berep sBrsieTcs 0THUM M3 BRKHEUIITNX METEOPOJIOTUYECKUX AJIEMEHTOB, UCMONB3YEMBIX KaK B
Hayke, Tak U B dSHepretuke. OJHAKO MPOUCXOXKACHHE M TPHUPOJA BETpa €Ile HE COBCEM
MOHATHBI. HampasiieHre u 3HaYeHUE BETpa B IPU3EMHOM CJIO€ aTMOC(HEPHI 3aBHCHT OT MECTHBIX
reorpaduyeckux ycioBuil. JlanHble MeTeoposiorudyeckux Habmomenuit  1960-2017 rr.

HCIIOJIB3YIOTCA JJIA ITPOBCACHUA HCCIICIOBAHUIA.
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