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ABSTRACT

The data of some radar parameters of the convective cloud (maximum height of the radio-echo, maximum
radar reflectivity, height of the center of maximum radar reflectivity, maximum sizes of hailstones and
horizontal area of a hail cells of a cloud with a hail diameter > 5 mm and > 15 mm) during hail processes on
10 June 2017 above Rustavi municipality are cited. In particular it is shown that the diameter of hailstones in
the cloud changed from 8 to 31 mm. From the fallen hail on the Rustavi auto-market to the different rate
more than 5000 automobiles are damaged.
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Introduction

Georgia is known as to one of the hail-dangerous countries of world [1-7]. Taking into account the
significant economic damage, brought by hail damages, in Georgia in the beginning of the fifties of past
century began works on the fight with the hail. These works continued until 1989 [3,7-9] and were renewed
on a new technological basis in Kakheti region of Georgia in 2015 [10-12]. The anti-hail service is equipped
with a modern meteorological radar, which in the future, in addition to anti-hail activities, is planned to be
used for operational monitoring of dangerous hydrometeorological processes in eastern Georgia and adjacent
to its territories [13-18]. An example of such use of radar outside the hail-protected territory in the case of the
hail process in Rustavi municipality on June 10, 2017, which was the continuation of the hail process above
Thilisi during the same day [19], is presented below.

Material and methods

We are going to complement the space data on precipitation with the data obtained by a Weather
Radar with a special software, operated by the State Military Scientific-Technical Center “DELTA”.

The Anti-hail service is equipped with contemporary C-band, dual polarized Doppler meteorological
radar “METEOR 735 CDP 10 - Doppler Weather Radar”, which is installed in the village Chotori (1090
m height from sea level) of the Signagi municipality of the Kakheti region of Georgia [13,16]. The products
of radar are sufficiently varied [14,15]. For the anti-hail works the optimum radius of action of radar is 100-
120 km, for monitoring of intensity of precipitation - 200 km (distance, which practically covers the territory
of eastern Georgia and the significant parts of the territories of Armenia, Azerbaijan, North Caucasus). For
the survey observations - more than 400 km [13,16].

In this work two radar products are used, MAX(dBZ) and HAILSZ (Size) [14]. The MAX product
takes a polar volume set, converts it to a Cartesian volume, generates three sub images (N-S, W-E, TOP) and
combines them to the displayed image. ZHAIL analysis the vertical reflectivity structure above the melting
layer (O degree Celsius isotherm). The height of this layer may be entered manually, or it is read from a data
file [21,21]. The identified patterns are displayed by its hail probability value [14,15].

The mass media information about the hail damages is used also.
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The following designations will be used below: Hmax - maximum height of the radio-echo of cloud,
Zmax - maximum radar reflectivity of cloud, Hzmax - height of the center of maximum radar reflectivity of

cloud, Sss mm and  Ssis mm - areas of a hail cells of a cloud with a hail diameter > 5 mm and > 15 mm
respectively.

Results and discussion

The results of studies in figures 1-5 and table are presented.
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Fig. 1. Data of radar product MAX(dBZ) about the hail cloud on 10 June 2017 in Rustavi Municipality in 6
moments of time.
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Fig. 2. Data of radar product HAILSZ about the hail cloud on 10 June 2017 in Rustavi Municipality in 6
moments of time.

As it follows from Fig. 1 and table from 18:30 to 18:58 values of Hmax changed from 13.2 to 15.8
km, Zmax - from 56 to 67 dBZ, HZmax - from 4.9 to 7.9 km. Values of Sss mm and Ssis mm Changed from 75 to
126 km? and from 6 to 37 km? respectively (Fir. 2, table). Diameter of hailstones in the cloud changed from
8 to 31 mm (Fig. 3).

From the fallen hail on the Rustavi auto-market to the different rate more than 5000 automobiles are
damaged (Fig. 4,5).
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Table

Some radar parameters of the hail cloud on 10 June 2017 in Rustavi Municipality in 6 moments of time
according to Fig. 1-2

Time, hour:min Hmax, KM Zmax, dBZ HZmax, km S55 mm, kKm? S15 mm, KM?
18:27 13.8 65 6.5 91 31
18:33 13.4 65 6.8 98 37
18:39 14.9 67 5.7 102 28
18:45 15.8 63 7.9 107 27
18:52 13.1 59 6.2 126 30
18:58 13.2 56 4.9 75 6

Fig. 3. Trajectory of the movement of the center of the hail cell on 10 June 2017 from 18 hours 12 min
through 19 hours 13 min (numbers below - the maximum sizes of hail stones in mm, AM - Rustavi Auto
Market)

Fig. 4. Hail in Rustavi on 10 June 2017
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Fig. 5. Hail at the Rustavi Auto Market 2017 June 10. More than 5000 automobiles are damaged.
https://sputnik-georgia.ru/video/20170202/23474127 1/rustavskiy-avtorinok-autopapa-v-poiskah-mashini-
mechti.html

Conclusion

In the near future, besides the anti-hail works, it is planned to further improve the system of
operative warning of the population about dangerous hydrometeorological phenomena.
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PanuosiokanmoHHbie XapakrepucTuku rpagoourust 10 urons 2017
roga B PycraBckom mynununasgaurere (I'py3usi)

H.P. T:xxaBaxumBuiiu

Pe3rome

[IpencraBieHsl JaHHBIE O HEKOTOPBIX PAJUONOKAIIMOHHBIX XapaKTEePUCTUKAX KOHBEKTHBHOTO O0JIaka
(MakcuManpHasi BBICOTA paanModXa, MaKCHMajibHAas pPaJHWOJIOKAI[MOHHAS OTPaKaeMOCTh, BBICOTA IIEHTpA
MaKCUMaJIbHOM PalnOJIOKAMOHHON OTpa)kaeMOCTH, MaKCHUMAJIBHBIA pa3Mep rpaja B oOJsiake, IUIOMann
TPaOBBIX sUeeK o0Jlaka ¢ TUaMeTpoM rpama > 5 MM B > 15 mm) mpu rpagoBoM mpomecce 10 urons 2017
roga Haja PycTaBCKUM MyHHIIUIIAIUTETOM. B yacTHOCTH mOKa3aHO, 4TO AMaMETp rpaja B o0JaKe MEHSIICS OT
8 mo 31 mm. Ot BBIIaBLIETO Ipaga Ha PycTaBckoM aBTOPBIHKE B pa3HO# cTemeHH moctpagano 6omee 5000
aBTOMOOMJIEH.
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