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Abstract

Results of the preliminary studies of the content of light ions in air on the territory of the National
Botanical Garden of Georgia are represented. lon concentration was measured at 25 points over area 90
hectare, and also near the main waterfall at 33 points over area 1152 m®. The maps of the distribution of the
content of positive and negative light ions for the territory of waterfall and Botanical Garden as a whole are
make. It is obtained that the content of ions in the Botanical Garden, especially in the gorge near the River
Tsavkisi and waterfalls, corresponds to hygienic levels "minimally necessary" and "optimum". In the built-
on parts of Thilisi city at this time the content of ions its corresponded to the level "less than minimally
necessary". Thus, the conducted investigations revealed the new functions of Thilisi botanical garden for the
visitors: sanitation, reducing and therapeutic. It is recommended in the future in the Botanical Garden
make to more detail investigate the content of ions into different seasons of year taking into account weather
conditions.
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1. Introduction

The importance of study of the light ions content in the atmosphere is well known. The content of
light ions in the atmosphere plays important role in molding of the physiological state of population.
Simultaneously light ions are the indicator of the purity of air [1-4]. Regular observations of the parameters
of atmospheric electricity (including air electrical conductivity) in Georgia after the Soviet Union decay were
ended. In recent years, the experimental investigations of the content of light ions in air in Georgia were
renewed [5-7].

For evaluating the health resort-tourist of the resources of Georgia in the correspondence with the
contemporary requirements, the detailed studies of the ionizing state of the air medium of known, little-
known and promising recreational-tourist regions are necessary. Special attention should be given to places
with the waterfalls, fountains, national parks, preserves, forests, alpine regions, mountain gorges, the coast
of rivers and sea, the tectonic breakings (increased concentration of Radon), karstic caves, etc., where the
ionization level of air can be suitable for the sessions of ionotherapy [5-8].

Under the conditions of a "good weather" (cloudless or light cloud dry weather with the calm) in
urban air the concentration of light ions is approximately 500 cm™ , while in the rural locality -1000 cm™ [1-
3, 6,7,9]. Thus, from a biological point of view the condition in the city and a rural locality are completely
different. The health of people depends on the concentrations and ratio between a quantity of positive and
negative ions per unit of volume of air [4]. Under the "good weather" condition, the minimally necessary
level of the sum light ions content for the favorable influence on the health is 1000 cm” and more (table 1).
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Urban smokes cause the decrease of a quantity of negative ions. Ventilation in the compartments causes the
decrease of a quantity of positive ions, without decreasing the concentration of negative ions [9].

In Thilisi for the stationary point of the measurements (territory of cloud chamber laboratory of
Mikheil Nodia Institute of Geophysics of Ivane Javakhishvili Tbilisi State University) cases for the favorable
influence on the health not more than 30 % (without taking into account weather conditions). The
distribution of the light ions content in Tbilisi city has very irregular nature and considerably depends on the
level of air pollution, conditions of ventilation, etc. [7]. Therefore great practical value has searches for
places in the environments of Tbilisi city with the content in air of light ions with the concentration of useful
for the health of people. First of all it is expedient to investigate the existing health resort-tourist resources
of Thilisi city and its environments for the purpose of the development of their new possibilities as the
sanitation-reducing functions. Subsequently should be continued the searches for similar places for their
integration into the health resort-tourist infrastructure of city.

On the basis of that indicated above we have decided to conduct the preliminary analyses of the
content of light ions on the territory of National Botanical Garden of Georgia (or Tbilisi Botanical Garden).
Thilisi botanical garden exists almost 400 years and this is one of the most dear places for the inhabitants of
city and the guests of the Georgian Capital [10].

2. Method and date descriptipn

Light ions concentration (cm™) measurements in Tbilisi were conducted 4 times a day at height 3
floor of the building of the cloud chamber of the Institute of Geophysics (stationary point of measurement, 8
meters above the level of soil, 41.754° N, 44.927° E, the height - 450 m above sea level), into 9, 12, 15 and
18 hour (in the winter season - 17 hours), and in 20 points in different city locations. Stationary monitoring
by Gerdien's type instruments was conducted. Mobile studies on the territory of Tbilisi Botanical Garden
with the aid of the portable ions counter of the production of firm “AlphaLab, Inc.” are conducted.

Work gives the results of two day measurements for Tbilisi (stationary point of measurement) and
Thilisi Botanical Garden. 30.07.2011 the measurements of the light ions concentration at 25 points in
territory 90 hectare (1125x802 m) of Botanical Garden were carried out. 2.08.2011 the measurements of the
light ions concentration at 33 points in territory 1152 m* (72x16 m) near main waterfall were carried out.

The following designations will be used below: n (+) - concentration of positive light ions, n (-) -
concentration of negative light ions, n (+)/n (-) - coefficient of unipolarity.

3. Results

The results in Fig. 1-4 are given.
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Fig.1 Distribution of positive light ions concentration in air in Tbilisi Botanic Garden
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Fig.2 Distribution of negative light ions concentration in air in Tbilisi Botanic Garden 30.07.2011

Distribution of positive and negative light ions concentration in air in Tbilisi Botanical Garden
30.07.2011 in Fig. 1 and 2 are given. As follows from these figures on the territory of Botanical Garden the
concentration of positive ions changes from 90 cm™ to 825 cm™ , with average value 281 cm™ and negative -
from 420 cm™ to 3700 cm™, with average value 995 cm™. It is important to note that for the entire territory
of Botanical Garden a quantity of negative ions predominates above the positive (coefficient of unipolarity
changes from 0.07 to 0.92 with average value 0.37). This is a known effect the influence of vegetation on the
formation of negative ions.

The high concentrations of negative ions near the main waterfall with the height of 24 m (1680-2350
cm’, coefficient of unipolarity = 0.14 ), the small waterfall (3700 cm™, coefficient of unipolarity =0.07)
and also under the Tamara bridge (2900 cm”, coefficient of unipolarity = 0.13 ) are observed (minimally
necessary — optimum, table 1).

Table 1. Content of Light Ions in Air and Their Physiological Action on the Human Organism

Ions concentration

em’ Level Physiological action
n (+) n(-)
o Fatigue, weakening attention, retarding of
<300 <300 Less than the minimum | o, ctions, worsening in the memory, headache,
the disturbance of the regime of blood pressure,
etc.

Minimally necessary Positive action? in particular dl}ring exceeding of
the concentration of the negative ions above the
positive

400 600

Optimization of blood pressure, positive

1500-3000 3000-5000 Optimum influence on the course of
the diseases of respiratory organs, bronchial
asthma, antiseptic action, etc.
>50000 >50000 Maximum Negative reaction of organism
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Without taking into account factor by hydro-ionization (21 measuring point) on the territory of
Botanical Garden the concentration of positive ions changes from 90 cm™ to 825 cm™, with average value
278 cm™ and negative - from 420 cm™ to 1350 cm™, with average value 930 cm™. Coefficient of unipolarity
changes from 0.13 to 0.92 with average value 0.42.

Let us note that in Thbilisi on the stationary point of measurement 30.07.2011 from 12 through 18
hours on the average the ionic air composition was: n (+) =370 cm™, n (-) =460 cm™, n (+)/n (-) = 0.80
(less than the minimally necessary, table 1).

Distribution of positive and negative light ions concentration in air near the waterfall in Tbilisi
Botanic Garden 2.08.2011 in Fig. 3 and 4 are given. As follows from these figures on the territory near of the
main waterfall the concentration of positive ions changes from 200 cm™ to 1200 cm™, with average value
704 cm” and negative - from 700 cm” to 4500 cm”, with average value 1800 cm™. Value of n (+)/n (-)
varied from 0.1 to 0.86 with average value 0.48 (minimally necessary — optimum, table 1).
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Fig.3 Distribution of positive light ions concentration in air near the waterfall in Tbilisi Botanic Garden
2.08.2011
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Fig.4 Distribution of negative light ions concentration in air near the waterfall in Tbilisi Botanic Garden
2.08.2011
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In Thilisi on the stationary point of measurement 2.08.2011 from 15 through 18 hours on the average
the ionic air composition was: n (+) =390 cm™, n (-) = 366 cm™, n (+)/n (-) = 1.07 (less than the minimally
necessary, table 1).

It is interesting to note that the range of the concentrations of light ions on the territory of Botanical
Garden is practically commensurate with the values of the content of ions in different health resort- tourist
places of Georgia (Fig. 5).

Thus, Tbilisi Botanical Garden besides its previous known functions (science, excursion, leisure,
tourism, etc.) can acquire the new: medical and sanitary. The territory of Botanical Garden as a whole
completely satisfies the requirements of sanitation-reducing localities. Separate zones of Botanical Garden
(near the waterfalls, in the separate places of the gorge of the River Tsavkisi, etc.) can be used also for
therapeutic purposes - ionotherapy.
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Therefore, subsequently it is expedient to conduct the detailed analyses of the content of light ions in
the entire territory of Tbilisi Botanical Garden into different seasons of year taking into account weather
conditions. These studies will make it possible to clearly determine places with the therapeutic properties and
to develop the appropriate procedures of sanitation, rehabilitation and treatment of visitors.

However, even without the detailed analyses of ions it is possible to recommend to the inhabitants of
Thilisi city (to especially elderly people and to children) to more frequently visit Botanical Garden. The air
here is much cleaner and more useful than in the built-on districts of Tbilisi.
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4. Conclusions

Thbilisi Botanical Garden besides its previous known functions (science, excursion, leisure, tourism, etc.)
can acquire the new: medical and sanitary. The territory of Botanical Garden as a whole completely satisfies
the requirements of sanitation-reducing localities. Separate zones of Botanical Garden (near the waterfalls,
in the separate places of the gorge of the river Tsavkisi, etc.) can be used also for therapeutic purposes -
ionotherapy.

Therefore, subsequently it is expedient to conduct the detailed analyses of the content of light ions in
the entire territory of Tbilisi Botanical Garden into different seasons of year taking into account weather
conditions. These studies will make it possible to clearly determine places with the therapeutic properties and
to develop the appropriate procedures of sanitation, rehabilitation and treatment of visitors.

However, even without the detailed analyses of ions it is possible to recommend to the inhabitants of
Thilisi city (to especially elderly people and to children) to more frequently visit Botanical Garden. The air
here is much cleaner and more useful than in the built-on districts of Tbilisi.

This work is reported at the International Conference “Applied Geophysics and Geoecology®,
Dedicated to the Prof. L. Chanturishvili 90th Anniversary, September 14-15, 2011, Tbilisi, Georgia.
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HOBBIE JAHHBIE Ob ADPONOHUN3AIIMOHHBIX XAPAKTEPUCTUKAX TEPPUTOPUN
HAIIMOHAJIBHOT'O BOTAHUYECKOI'O CAJIA TPY3UU KAK ®AKTOP PACIINPEHUSA ET'O
03JJOPOBUTEJIBHBIX CBOMCTB /151 TIOCETUTEJIENA

A. AmupanamBuiu, T. Bauanze, B. Unxaanze, 3. Mauannse, I'. Meankan3e,
H. CaakamBuin, J. Xatnamsuiau, U. Tapxan-Moypasu,
1. Cuxapyaunze, T. Hakannse, M. TaBapTkuiaanse

Pe3rome

[IpencraBieHsl pe3yabTaThl MPEABAPUTEIBHBIX UCCIEIOBAHNHN COJIEPKAHU JIETKUX HOHOB B BO3IyXe
Ha TEPPUTOPUH HALIMOHAJIBHOTO OoTaHMyeckoro cafa ['pysun. KoHneHTpauus HoHOB Obl1a U3MepeHa B 25
Toukax Ha maomaau 90 ra, a Takke BOJM3M TIJIaBHOrO Bojollaga B 33 Toukax Ha miomagud 1152 M.
[TocTpoeHbl kapThl pacmpenelieHus COACP)KaHHS IOJIOKUTEIBHBIX W OTPULATENBHBIX JIETKHMX HOHOB JIJIS
TEPPUTOPHH BOJONaa U OOTaHMYECKOro caja B LesioM. IlomydeHo, 4To cofepikaHie HOHOB B OOTaHUYECKOM
caly, 0OCOOCHHO B ymieibe BOJHM3HM pekd LlaBkucH W BOAOMAJOB, COOTBETCTBYET TUTUECHHUYECKHM YPOBHSIM
“MUHUMAaJILHO HEOOXOIUMBIN ™ U “ONTHMAaNbHBIN". B 3acTpoeHHBIX YacTsax ropoja TOUIMCH B 3TO ke BpeMs
coJiep>)kaHHe MOHOB COOTBETCTBOBAJIA YPOBHIO ‘‘MEHbIIE MUHMMalbHO HeoOxomumoro”. Takum oOpasom,
NPOBEJICHHbIE HWCCIENOBAHUS BBIABWIM HOBble (yHKuMM TOMIMCCKOro OOTaHMYECKOro cajga Ul
MIOCETUTENICH: O030POBUTENbLHBIE, BOCCTAaHOBUTENbHbIE M JieueOHble. B nanmpHelneM peKoMeHIyeTcs
MPOBECTH B OOTAaHMYECKOM caly OoJiee JAeTallbHbIe UCCIIeIOBAHUS COJEePKaHUsI HOHOB B PAa3IIMUHBIC CE30HBI
rofia ¢ y4eToM HOTOHBIX YCJIOBHH.
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