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Summary: The results of a statistical analysis of the daily values of the Angstrom Fire Index (I) for Telavi (Georgia)
in the period 2010, 2012-2015 are presented. AFI = (R/20) + (27-T)/10, where R is the minimum relative humidity, T is
the maximum air temperature. The gradations of the values of I are as follows: I. AFI> 4.0 - Fire occurrence unlikely,
II.LAFI = 4.0 =+ 2.5 - Fire conditions unfavorable, III. AFI = 2.5 + 2.0 - Fire conditions favorable, IY. AFI = <2.0 - Fire
occurrence very likely. In particular, it was found that a high fire hazard in Telavi is observed on average within 67 days
a year, and increased - within 43 days a year. The largest number of days with high fire hazard was observed in 2013
(98 days), the smallest - in 2012 (44 days). Further, it is planned to expand work on this issue (using other more
complex fire hazard indices, studying their trends in connection with climate change, determining these indices for
other points in Georgia, etc.).
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Introduction.

The problem of fires, including forest fires, is actual for many countries of world
[http://www.sasquatchstation.com/Fire_Weather.php; http://www.forestservice.gr/meteo/fwil.html]. This
problem is  also  important for  Georgia, where forest fires are frequent [I,
https://commersant.ge/ge/post/bolo-10-wlis-ganmavlobashi-saqartveloshi-xandzris-300-mde-shemtxveva -
dafigsirda-da-4-200-heqtari-ganadgurda]. For example, table 1 presents the data of Ministry of Environment
Protection and Agriculture of Georgia about forest and field fires in Georgia in 2013-2018
[https://www.geostat.ge/ka].

Table 1. Forest and field fires in Georgia in 2013-2018.

Parameter 2013 2014 2015 2016 2017 2018
Number of fire cases (unit 48 69 83 51 87 23
Area covered by fire (hectare) 2 682 1723 216 398 1582 1931

In recent years this problem is aggravated by the global and local climate warming [2-9] which
facilitates an increase in the fire hazard [8,9]. For evaluating the fire hazard in locality the set of indices is
developed. One of simple of these indices is the Swedish Angstrom Index [8-10]. For the first time in
Georgia, data on AFI for Tbilisi in the period from 2014 to 2018 in [10] are presented.

In this work the results of a statistical analysis of the daily values of Angstrom Fire Index (AFI) for
Kakheti (on the example of the capital of this region — Telavi) in the period 2010, 2012-2015 are presented.
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Note that the forest area under the National Forestry Agency in this region is about 270000 hectares
[https://www.geostat.ge/ka].

Study area, material and methods.

Study area is Telavi city. Data of the National Environmental Agency of Georgia
[http://www.pogodaiklimat.ru/archive.php?id=ge] about daily maximum of air temperature T and minimum
relative humidity R in the period 2010, 2012-2015 are used. The Swedish Angstrom Index calculated from
the formula: AFI = (R/20) + (27-T)/10 [8, 9]. The gradations of the values of AFI are as follows: 1. AFI> 4.0
- Fire occurrence unlikely, II. AFI = 4.0 ~ 2.5 - Fire conditions unfavorable, III. AFI = 2.5 + 2.0 - Fire
conditions favorable, IY. AFI = <2.0 - Fire occurrence very likely.

The standard statistical methods are used. The following designations will be used below: Min —
minimal values; Max - maximal values; St Dev - standard deviation; C, - coefficient of variation (%).

Results and discussion.

Results in table 2,3 and fig. 1,2 are presented.
Table 2. Statistical Characteristics of Monthly Values of Angstrom Fire Index in Telavi in 2010,
2012-2015.

Param. | Jan Feb Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec

Min 2.4 2.3 1.5 1.3 1.4 0.8 0.6 0.3 0.6 1.4 2.0 2.4

Max 7.4 7.5 6.4 6.1 5.8 4.7 4.9 52 52 6.2 7.1 7.4

Mean 4.9 5.0 3.9 3.5 3.0 2.2 2.0 1.6 25 3.7 4.2 4.6

StDev | 1.2 1.2 1.0 1.1 0.9 0.7 0.7 0.8 0.9 1.1 1.2 1.1

Cvw% | 250 | 247 | 25.0 | 30.8 | 28.6 | 29.5 | 37.5 | 484 | 363 | 29.0 | 28.0 | 243

In table 2 and fig 1. the statistical characteristics of monthly values of Angstrom Fire Index in Telavi
is presented. In particular, as follows from this table values of AFI changes from 0.3 (August, fire occurrence
very likely) to 7.5 (February, fire occurrence unlikely). The greatest variations in the values of AFI are
observed during August (C, = 48.4 %), smallest - in December (C, = 24.3 %). The mean values of Angstrom
Fire Index (table 2, fig. 1) changes from 1.6 (August, fire occurrence very likely) to 5.0 (February, fire
occurrence unlikely).

—8—Mean —4—99% Upp —4—99% Low
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Fig. 1. Intra-annual distribution of AFI values in Telavi in 2010,2012-2015.
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Table 3. Number of days with Angstrom Fire Index in Telavi for four gradations in 2010, 2012-2015.

>4.0 4.0-25 25-2.0 <2.0
Year Fire occurrence Fire conditions Fire conditions Fire occurrence
unlikely unfavorable favorable very likely
2010 117 137 33 78
2012 111 157 54 44
2013 91 138 38 98
2014 131 126 46 62
2015 142 123 45 55
Mean 118 136 43 67

In Table 3 data about number of days with Angstrom Fire Index in Telavi for four gradations in
2010, 2012-2015 is presented. In particular, as follows from this table a high fire hazard in Telavi is observed
on average within 67 days a year (repetition — 18.5 %), and increased - within 43 days a year (repetition —
11.8 %). The largest number of days with high fire hazard was observed in 2013 (98 days, repetition — 26.6
%), the smallest - in 2012 (44 days, repetition — 12.0 %).

%o

=4.0 =20

®Jan 703 0.0
mFeb 78.0 0.0
W Mar 41.3 0.6
Apr 28.7 4.0
= May 12.9 11.0
® fun 0.9 60.0
o Jul 1.9 594
mAug 0.6 T4.3
B Sep 53 307
= Oct 335 2.6
ENov 547 393 53 0.7
®Dec 63.9 348 1.3 0.0

Tig. 2. Repetition of AFI in Telavi in different months for four gradations

In fig. 2 data about repetition of AFI in Telavi in different months for four gradations is presented.
As follows from fig. 2 on average in Telavi a high fire hazard from June to August is observed (repetition are
60.0, 59.4 and 74.8 % respectively). Sufficiently fire dangerous month is also September (repetition of
AFI<2.0 - 30.7 %). From December to February the values of AFI<2.0 is not observed.
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From November through February in the majority of the cases fire hazard is absent (repetition of

AFI> 4.0 changes from 54.7 to 78.0 %).

Conclusion.
Further, it is planned to expand work on this issue (using other more complex fire hazard indices, studying
their trends in connection with climate change, determining these indices for other points in Georgia, etc.).
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