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Summary: A review of the current state of research on the influence of natural and anthropogenic environmental
factors (meteorological, climatic, geophysical, space, anthropogenic atmospheric pollution, etc.) on the health of
people in Georgia is presented. Prospects for future research are discussed.
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Generally, the human health is primarily affected by the lifestyle (50 — 55%), then — by the environ-
ment (25 — 30%), and finally — by heritage and medical care. Additional anthropogenic load on the bios-
phere increases the level of above mentioned risk — factors influencing on human health and life (Fig.) [1].

In Georgia, as in many other countries, a long time ago the special attention has been paid to the ana-
lyses of the influence of the natural and anthropogenic factors of environment on the health of people. The
brief survey of similar studies in Georgia in the last 15 years is given below [ 1-15].

The meteorological, bio meteorological, bioclimatic, geophysical and other parameters, which suffi-
ciently affect the human beings, are the followings:

Separate meteorological and geophysical elements, space weather parameters and its combinations:
air temperature, humidity, wind speed, atmospheric pressure, cloud cover, solar activity (Wolf’s number),
the geomagnetic fields, atmospheric electricity, thunderstorms, solar radiation, the cosmic rays, radioacti-
vity, light ions, aerosols, ozone, other air toxic admixtures and etc. [1-5,9,10,13]

Different simple thermal indices involve more than one climatological parameter and consider the
combined effects (air equivalent- effective temperature EET, Equivalent temperature (TEK), Wet-bulb-
globe temperature (WBGT), Tourism Climate Index (TCI) [[8,11,12,14,16]) and others.

The effects of the action of environmental factors on human health have different scales — from
minute, hour, day, decade and month to the seasonal and annual [7]. For example, periodicity of 7 and 3, 5
day of mortality from the cardiovascular diseases (CVD) is established in the work [13]. Results of
investigation of influence of monthly average values of air Equivalent-Effective Temperature EET and is
represented monthly duration of magnetic storms D on the health of the population of Tbilisi city [11].
The analysis of regression connections of mortality from the CVD with the EET and D showed that the
contribution of each of the variables into changeability of mortality is the following. In the range EET
from — 5° to 4.6° EET — 8.6%, D — 22.2%; in the range EET from 5.2° to 21.8% T — 26.3%, D — is
insignificant [11].

It is found in the work [10], that the relationship between the average monthly air temperature in
Kutaisi (Georgia) and such indices of the health of population as the total number of emergency medical
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calls, cases of hospitalizations and deaths has the form of a third power polynomial. In general, in the
warm months there is a decrease of the total number of emergency medical calls, cases of hospitalizations
and deaths. In the hot months, there is a worsening in these indicators of health, comparable to the cold
months of the year (increase of the emergency medical calls, cases of hospitalizations and deaths).
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Fig. Human Health Risk Factors [1].

In the works [1,2] it is shown, that days situation together with air pollution by ozone in smog, the
ozone forming gases and the aerosols under the conditions of Tbilisi an essential effect on human health
have a variation in such factors as the thermal regime of air, atmospheric pressure, cosmic rays. Thus,
increased surface ozone concentrations on the average growth of annual mortality of the inhabitants of
Thilisi city by 1680 people. This is equal to 14.1 % of entire average annual mortality of the population of
Tbilisi, which is approximately 3 times higher than the same indices for the advanced countries [1,2].

In the work [7] the results of a study of the effect of the annual changeability of air temperature,
surface ozone concentration and neutron component of galactic cosmic rays intensity on the mortality of
the population of Tbilisi city in 1984-2010 are presented. The statistical characteristics of the investigated
time-series are studied. In particular, it was found, that within the variation range of the contribution of the
studied parameters to mortality variability is as follows: a random component of air temperature — 8.5%,
real values of surface ozone concentration and cosmic ray intensity — 20.9% and 16.5%, respectively.

Results of studying of connection of TCI and its simple and combined components with the mortality
of population for reasons the cardiovascular diseases based on the example of Thbilisi city in [8] are
represented below. It is shown that value of the coefficient of linear correlation between the average
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monthly decade mortality of the population of Tbilisi for reasons the cardiovascular diseases and simple
and complex components of TCI and TCI are found in the range from — 0.66 to +0.44 (all values of the
correlation coefficients are significant).

The comparative analysis of the connection of eight simple thermal indices and Tourism Climate
Index (TCI) with the monthly mortality of the population of Tbilisi city apropos of cardiovascular diseases
is represented in [16]. The values of simple thermal indices were calculated with the use of mean monthly
and mean monthly for 13 hours data of meteorological elements. Between all studied simple thermal
indices practically direct functional connection with the coefficient of linear correlation not lower than
0.86 is observed. The connection of simple thermal indices with the TCI is nonlinear and takes the form of
third power polynomial.

The possibility of using the standard scales and categories of the indicated indices as the bioclimatic
indicator in monthly time scale is studied. As a whole, all indices adequately correspond to the degree of
the bioclimatic comfort of environment for the people — with an increase in the level of comfort the
mortality diminishes. The representative for this purpose is Missenard air effective temperature in 13
hours [16].

Conclusion

In the future, together with M. Nodia Institute of Geophysics TSU, we plan to conduct research on the
impact on human health of such indices derived from energy budget models, as: Physiologically Equivalent
Temperature (PET), Standard Effective Temperature (SET), Physiological Subjective Temperature and
Subjective Temperature (MENEX), the Universal Thermal Climate Index (UTCI) etc. [16]).
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