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ABSTRACT

Results of study of the representativeness of data from 39 meteorological stations in Georgia for monthly sum of
atmospheric precipitation around of these stations are presented. Period of observation — from 1936 to 2015. In
particular, it was found that the representativeness of these stations in terms of monthly precipitation varies from 14 km
(Akhalkalaki, January) to 90 km (Akhaltsikhe, October).
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Introduction

As is known, precipitation is one of the most important components of climate [1-3], bioclimate
[3,4], and the state of ecosystems [5]. Atmospheric precipitation often has an extremely negative impact on
the human environment. Their deficiency leads to droughts, while their excess can provoke floods, flooding,
mudflows, landslides and other dangerous natural phenomena [5-10]. In particular, the time scale of the
impact of atmospheric precipitation on provoking various natural disasters (including landslides) has a wide
range - from several tens of minutes to several days, months and years (climatic time scale) [8-18]. Since the
number of weather stations is usually limited, to study the impact of precipitation on the environment it is
necessary to have data on the representativeness of these stations depending on their distance from them.

In [19] results of study of the representativeness of data from 39 meteorological stations in Georgia
for annual and semi-annual sum of atmospheric precipitation around of these stations are presented. It was
found that in general for the year data of meteorological stations on precipitations are representative around
these stations on distance from 19 km (Mta-Sabueti, Kobuleti) to 46 km (Gori); in cold period of year - from
13 km (Mta-Sabueti) to 49 km (Zugdidi); in warm period of year - from 20 km (Chokhatauri) to 43 km
(Pasanauri).

This work is a continuation of the study [19]. Results of study of the representativeness of data from
39 meteorological stations in Georgia for monthly sum of atmospheric precipitation around of these stations
are presented below.

Study area, material and methods

Study area — territory of Georgia.

The data of Georgian National Environmental Agency about monthly sum of atmospheric
precipitations for 39 meteorological stations are used. Period of observation: 1936-2015 (80 years). The
locations of meteorological stations and their names are shown below (in Fig. 1, 2-4 and Table 1).

In the proposed work the analysis of data is carried out with the use of the standard statistical
analysis methods.

The following designations will be used below: R? — coefficient of determination; R — coefficient of
linear correlation; a - the level of significance; a — coefficient of regression equation; L — distance around
meteorological station, km.
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The degree of correlation was determined in accordance with [20]: very high correlation (0.9 <R <
1.0); high correlation (0.7 < R < 0.9); moderate correlation (0.5 <R < 0.7); low correlation (0.3 < R< 0.5);
negligible correlation (0 <R < 0.3).

As in [19] determination of the representativeness of data meteorological stations for sum of

atmospheric precipitation around of these stations was carried out in two stages.
1. The linear correlation coefficient R of each meteorological station with all other stations on the monthly

sum of atmospheric precipitation was calculated.
2. The dependence of this correlation coefficient on distance L between meteorological station from all

other stations was determined. This dependence for each station has the form: L = (1-R)/a-R, a(R?)<0.01.
A representative value of L was considered when R values were not less than 0.7 (high correlation).

Results and discussion

Results in Fig. 1-4 and Table 1 are presented.
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Fig.1. Example of linear correlation between monthly sum of atmospheric precipitations in Thilisi with
monthly sum of atmospheric precipitations on each meteorological stations in Georgia in July.

In Fig.1 the example of linear correlation between monthly sum of atmospheric precipitations in
Thilisi with monthly sum of atmospheric precipitations on each meteorological stations in Georgia in July is
presented. As follows from this Fig. 1 coefficient of correlation for this case changes from 0.21 (Parvani,
negligible correlation) to 0.68 (Sagarejo, moderate correlation).
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Fig. 2. Dependency example of coefficient of linear correlation between monthly sum of atmospheric
precipitations in Thilisi and monthly sum of atmospheric precipitations on each of meteorological stations
with distance for these stations in July.
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In Fig. 2 the dependency example of coefficient of linear correlation between monthly sum of
atmospheric precipitations in Thilisi and monthly sum of atmospheric precipitations on each of
meteorological stations with distance for these stations in July is presented. The distance L can be
determined from the regression curve and in this case it is equal to 44 km.

Table 1. The radius of the circle L, within which the data of meteorological stations on the monthly
precipitation amounts are applicable with a high level of representativeness. L = (1-R)/a-R, a(R?)<0.01.

Stations Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
Akhalkalaki 14 35 28 48 27 17 19 26 39 79 69 27
Akhaltsikhe 40 49 37 50 31 17 33 31 44 90 59 55
Ambrolauri 42 34 36 64 33 29 35 43 36 70 73 52

Bakhmaro 33 32 29 41 33 27 38 21 35 53 55 34

Bakuriani 44 47 37 57 37 22 32 26 43 82 67 44

Batumi 61 58 47 52 46 25 51 23 52 68 89 41
Bolnisi 19 26 22 51 36 27 30 38 54 64 43 26

Borjomi 38 44 36 51 27 21 33 31 53 77 60 41

Chokhatauri 34 53 32 49 32 17 21 28 33 71 63 37

Dedoplistskaro | 17 41 30 38 43 19 26 46 42 80 63 58
Gardabani 19 22 21 38 31 21 36 38 43 79 50 35
Goderdzi 38 36 23 43 31 19 36 23 39 55 68 40
Gori 49 51 52 44 34 27 32 31 42 69 61 60

Gudauri 39 44 29 39 28 26 34 42 50 87 57 53

Gurjaani 34 46 28 36 23 28 30 42 58 70 54 49

Khaishi 47 34 43 35 26 27 31 46 44 68 73 60

Khashuri 31 34 41 54 29 26 31 40 40 66 49 41

Khulo 44 35 29 55 38 21 31 26 38 53 64 43
Kobuleti 40 58 60 65 42 18 40 18 53 82 72 30
Kutaisi 49 42 41 52 31 20 24 29 32 67 46 57
Kvareli 31 52 38 57 26 28 28 33 53 84 56 60
Lagodekhi 30 55 33 42 37 23 36 33 39 81 53 44
Lentekhi 40 36 41 40 33 26 28 38 26 72 47 43
Mestia 41 35 53 37 23 19 28 61 34 83 73 44
Mta-sabueti 19 27 20 50 40 24 34 37 42 54 44 27
Paravani 42 52 31 47 28 25 31 34 43 74 60 34
Pasanauri 42 58 41 51 36 31 33 51 58 87 60 52
Poti 41 71 50 72 33 20 23 40 57 48 74 39
Sachkhere 44 40 47 62 30 25 25 39 40 77 71 54
Sagarejo 30 28 20 40 34 29 33 47 39 80 38 30
Samtredia 46 59 42 58 33 22 34 27 28 85 62 57
Shovi 44 42 38 42 29 26 41 47 38 79 54 47
Stepantsminda 30 50 25 34 25 23 38 44 22 59 50 33
Thilisi 23 28 21 59 27 20 44 28 45 67 47 29
Telavi 33 39 32 57 38 27 33 42 56 72 67 52
Tianeti 49 50 41 47 21 26 21 44 39 76 55 58
Tsalka 23 28 16 33 29 24 37 38 34 62 47 26
Zestafoni 33 36 38 51 33 20 24 25 34 52 42 41
Zugdidi 58 48 53 70 33 22 49 42 28 57 79 79
Max 61 71 60 72 46 31 51 61 58 90 89 79
Min 14 22 16 33 21 17 19 18 22 48 38 26
Range 47 49 44 39 25 14 32 43 36 42 51 53
Mean 36.7 42.4 35.4 49.0 31.9 23.4 32.4 35.8 41.7 71.3 59.3 44.4
St Dev 109 | 112 | 106 | 10.0 5.6 3.8 7.0 9.4 9.2 113 | 115 | 122
Cv, % 208 | 264 | 30.0 | 205 | 176 | 162 | 21.7 | 261 | 221 | 158 | 193 | 274
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Table 1 presents information for all 39 meteorological stations on the values of L for all months of
year. In particular, the representativeness of these stations in terms of monthly precipitation varies from 14
km (Akhalkalaki, January) to 90 km (Akhaltsikhe, October).

Fig. 3. Example of the areas of circles around meteorological stations within which the data of these stations
on the sum of atmospheric precipitation in January with a high level of representativeness can be used.

Fig. 4. Example of the areas of circles around meteorological stations within which the data of these stations
on the sum of atmospheric precipitation in July with a high level of representativeness can be used.

Finally, for clarity in Fig. 3 and 4 examples of the areas of circles around meteorological stations
within which the data of these stations on the monthly sum of atmospheric precipitation in January and July
with a high level of representativeness can be used are presented.

Conclusion
In the future, these studies will be continued for daily data of atmospheric precipitation.
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O penpe3eHTATUBHOCTH JaHHbBIX MeTeoCTaAaHUMK ['py3un no MecsuHoOM
CyMMe aTMOC(EepHBIX 0CAAKOB BOKPYI 3THX CTAHUMI

A. AmupanamBuiau, T. Yeanaze, /I. Cananse, T. HHamanamBuiim,
H. BapamamsBuin

Pe3iome

[IpencraBneHsl pe3yibTaThl UCCIEAOBAHUS PENPE3CHTATUBHOCTH JaHHBIX 39 METEOPOJIOrMYECKUX CTaHIUI
I'py3un nmo mMecs4HOM cymme aTMOCc(EpHBIX 0CaIKOB BOKPYT 3TuX craHuuid. Ileproa Habmoaenuit — ¢ 1936
no 2015 roampl. B uacTHOCTH, YCTaHOBJIEHO, YTO PENPE3CHTATUBHOCTb 3TUX CTAHIMHA II0 MECSYHOMY
KOJTMIECCTBY OCAIKOB BapbHupyeT OT 14 kM (Axankaiaku, saBapb) 10 90 kM (Axanmuxe, OKTIO0pSb).

KiaroueBble ciioBa: arMochepHbIe OCAIKH, KOPPEIAIMOHHO-PETPECCHOHHBIN  aHa M3, TMPHUPOIHBIC
KaTtacTpoQbl, OTOJI3HH.
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