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N.Elizbarashvili, D.Nikolaishvili, L.Matchavariani,
G.Meladze, I.Devnozashvili, D.Svanadze

MAIN PRINCIPLES, GOALS AND RESULTS OF LANDSCAPE
PLANNING OF JAVAKHETI PROTECTED AREAS

Summary

Among the major goals of landscape planning of Javakheti protected areas, the following issues are
essential: trans-border location between Georgia, Armenia (45.3 km — the length of the border of the
planning territory) and Turkey (43.2 km — the length of the border of the planning territory) (which in the
final count may become the grounds for the sustainable environmental cooperation in the eco-region of
the Caucasus); biological and landscape variety (volcanic relief forms, canyon-like gorges, lakes of
volcanic origin, mountain steppes, subalpine tall herbaceous cover, wetlands, bird migration routes, etc.);
substantial recreational importance (bulk of unique natural and cultural heritage monuments);
environmental problems (degradation of bio-diversity, eutrophication and anthropogenic regulation of
volcanic lakes, necessity for maintaining artificial forests, intense impact on fauna representatives, sizable
indicators of wind erosion and physical weathering, introduction of non-desirable species of ichtiofauna,
intense use of hayfields and pastures); legal conflicts; landscape significance; formation of a single
network of protected areas; sustainable socio-economic development of the region.

The goals of development and management of Javakheti protected areas were identified by
considering the functions of the landscape. Such an approach warrants the maintenance, improvement and
development of the territory. Following the environmental protection, environmental restoration and
recreational functions of the landscape, two national parks, five sanctuaries, one protected landscape and
one natural monument may be identified on Javakheti planning territory. Their concentrated location will
be an important precondition for the development of a number of other trends in tourism and economy.
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G. Meladze

MODERN DEMOGRAPHIC STATE OF JAVAKHETI

Summary

The aim of the research is to study and analyze the modern demographic state of Javakheti. The
population of Akhalkalaki and Ninotsminda municipalities included in the given region is described by

using the modern demographic-statistical data.

On the basis of the official statistical materials, the indicators of quantitative dynamics and natural
migration of the population have been studied; the presumable scales of the population migration in 2004-
2008 and changes in the population’s age and gender structure and demographic load indicators have

been calculated.

The scientific literature about the demographic and geographic state of the given region is scarce.
The study used the spatial-time and statistical analysis methods as well as indirect methods of calculating
migration. The obtained results show the negative changes in migration dynamics, natural movement and

altitude distribution of the population.
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N. Elizbarashvili

GEO-ECOLOGICAL PECULIARITIES AND THE ANTICIPATED
STATE OF THE FOREST LANDSCAPES IN GEORGIA

Summary

Major geographical peculiarities of distribution of the forest landscapes in Georgia are associated
with a number of different factors, including the location altitude, shape of the relief, exposition, geology,
cloudiness, wind direction, vicinity to the Black Sea, etc.

The processes and trends following the climatic changes in Georgia are associated with several
geographical parameters, with the following as the major ones: air temperature, precipitations and the
degree of moisturizing. Based on the data of the National Environmental Agency of Georgia and analysis
of the Second National Message of the climatic change, the prognostic state of the forest landscapes of
Georgia was evaluated. The article considers the geo-ecological properties of approximately 40 such
landscapes (typological climatic unit, location, type of relief, dominant type of the forest vegetation,
modern state, forestation potential, kind of anthropogenic influence, stability) and degree of a possible
change by considering the forecasted parameters of a climatic change.
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J. Dzadzua

TYPES OF INTERNATIONAL TOURISM

Summary

Travel has always been an important part of human activities of economic, political and cultural
significance attached to it at various stages of development of the mankind. The said functions of travel

have been expanding and complicating steadily.

The types of international tourism have become more varied and complex, complementing and
enriching one another. The amount of the tourist traffic has affected its quality. Therefore, classification
of tourism is important in order to determine the demand for various tourism services.

At present, there are the following types of international tourism: curative, cognitive, business,
religious (pilgrimage), scientific, exotic, agricultural, ecologic and recreational.
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brikos B./I., Bacunses A.B., “I'mmpomereoposiorus”. u3gaTenbeTBo «I mapomer», 1972,
Annual Reports of Hydrometeorological Laboratory of TSU.

Bykov V.D., Vasiljev A.V. Hydrometeorology, publishing house “Hydromet”.

D. Kereselidze, M. Alaverdashvili, D. Kiknadze, N. Tsintsadze

CATASTROPHIC FLASHINGS ON THE VERE RIVER AND THE METHODICS
FOR THEIR CALCULATION

Summary

The proceedings “Catastrophic Flashings on the Vere River and the Methodics for their Calculation”
considers maximal water discharge on small rivers by means of Chezy formula. The researches have been
carried out on the example of Vere River under the data of the training-hydrometeorological laboratory of
TSU (1962-2009). According to the data analysis of the sufficiently long and reliable observations, it was
stated that there is a close connection between Chezy coefficient and water discharge. Meanwhile, when
the water discharge on the Vere River exceeds 4,0 cubic metre/sec, the Chezy coefficient acquires the
constant value - ¢=28,0. There are shown the data for various years and as an example, the calculation of
the strong flashing on the night of June 17, 2009 is provided, the maximal discharge of which was 133,5
cubic metre/sec. These data in the stated period lag behind only by the value from the flashing of August

3, 1963 (147,5 cubic metre/sec).
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G.Dokhnadze, V.Balamtsarashvili
F.Lordkipanidze, I.Makharadze

ASSESSMENT OF THE MOVEMENT OF MILITARY
TECHNIQUES ALONG THE CONVOY ROAD BY CONSIDERING
THE DEGREE OF VULNERABILITY AND RISK

Summary

The aim of the work is to estimate the overcoming of resistances on the convoy road by military

techniques by using the vulnerability and risk theories.

The existing methods to determine the location passability and relevant requirements are described.
A new approach to solve the problem by considering the site vulnerability is proposed.

Concrete examples for virtual scenes are considered.
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G. Meladze, M. Meladze

SCENARIOS OF DISTRIBUTION OF PERSPECTIVE AGRICULTURAL CROPS
IN HIGH-MOUNTAINOUS AGROECOLOGICAL ZONES OF GEORGIA
WITH ACCOUNT OF GLOBAL WARMING

Summary

The article deals with the aspects of global warming. Proceeding from the tendency of the rise in
temperature, climate change has been taken into account and the zones of distribution of perspective
agricultural crops in high-mountainous agroecological conditions of Georgia have been defined according
to the developed scenarios under the conditions of the rise in temperature in Western and Eastern Georgia
by 1 and 2° (respectively).

The work also discusses the influence of climate change (in accordance with vertical agroecological
zonality) for the sums of temperatures (above 10 °).

In order to determine the sums of temperatures under the scenarios of the increase in temperature for
high-mountainous regions of West and East Georgia by 1 and 2° (respectively), the regression equation
has been compiled. The equation defined and allocates three vertical agroecological zones of distribution
of perspective agricultural crops.

In high-mountainous agroecological zones if the existing temperatures increase by 1 and 2°, the
active temperature sums will rise on average by 240-260° and 480-500°(respectively).
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V. Tsomaia., S. Gorgijanidze

THE CATASTROPHE OF DARIALI AND THE RESULTS OF ESTIMATING ITS
PARAMETERS TO JUSTIFY ADAPTIVE MEASURES

Summary

The presented article describes the Dariali catastrophe of August 2, 2007, which occurred below
Devdoraki glacier and was caused by the broaching of downpour-triggered landslide blockage formed by the
ejection of mud torrent. It was followed by the flood, which washed out 400-500 m long military road by the

rocky wall, on the right bank of the river Terek near

the mouth of the river Amali.

Maximum discharges of flood water have been calculated by means of using different methods: at
the broaching place o the river Devdorakistskali and the transit section of the river Amali. The obtained

results will lay the foundation for recommend
measures that are to be taken for the avoidance of

ations on technical-economic reasoning of necessary
catastrophic phenomena caused by floods.
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Z. Seperteladze, E. Davitaya, T. Aleksidze, N. Rukhadze

GEOGRAPHIC ASPECTS OF NATURE MANAGEMENT

Summary

The relationship between the nature and human society has a long history. The development and
utilization of natural resources gradually increased, therefore, the rate of human influence on nature rose
and resulted in violation of ecological balance of environment and the relationship between the nature and
human being became extremely antagonistic.

Modern mankind is very concerned with the deplorable ecological situation caused primarily by the
irrational (wrong) nature management and anthropogenic pollution of the environment.

In order to avoid negative outcomes of the human influence on nature, it is necessary to solve
important (social, scientific, economic, technical, legal, pedagogical, etc.) problems. The second part of
our scientific work focuses on very interesting and urgent issues, like: system of protected territories and
conditions of the biosphere; geographic environment and human health care; global ecological problems
and degradation of geographic environment.
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A. Khantadze, N. Tsivtsivadze, D. Kereselidze, and L.Laghidze

THE PROBLEM OF SOIL ACTIVE LAYER RECOVERY
IN DESERTIFICATION PROCESS

ABSTRACT

The present article considers the problem of soil
active layer rehabilitation during the desertificati-
on process, requiring the solution of nonlinear
thermal processes having place in soil’ near surfa-
ce layer physical tasks.

Firstly, for soil temperature field, well describing
current thermodynamic processes in the soil acti-
ve layer, the thermal conductivity equation’ non-
linear analytical solution is obtained.

Based on the abovementioned formula, it has be-
en shown how in terms of desertification, caused
by “Greenhouse Effect”, the intrinsic soil para-
meters (density, heat capacity, heat transfer coef-
ficient) change structurally and convert soil into
the new fraction.

Key words: “Greenhouse Effect”, heat transfer
coefficient, heat capacity, desertification, etc.

INTRODUCTION

The process of desertification as the nonline-
ar physical task, was reviewed for the first time
by us in the article [1], where analytically it was
shown that the “greenhouse effect” in the soil is
caused by the degradation of vegetation coverage
and decrease of precipitation amount. At this time
the surface soil layer, which is thermally active,
functions as a semiconductor in the process of he-
at transfer - it easily gets heat form the solar radi-
ation and loses it at a quite slow rate.

The thermodynamic processes in the active
soil layer during the desertification are well des-
cribed by the nonlinear analytical formula for the
temperature field obtained by us. Based on the
aforementioned formula, it has been shown how
in terms of desertification, caused by the “green-
house effect”, the intrinsic soil parameters (den-
sity p, heat capacity c, heat transfer coefficient
A.) change structurally and convert soil into a new
fraction.

Generally in order to halt the desertification
process, it is necessary to neutralize the “greenho-
use effect” that originated in the active soil layer
and to balance thermal equilibrium by means of
scientifically approved soil conservation methods.
The quoted paper also offers some practical re-
commendations on the soil-conservation activiti-
es, which should be accomplished through the
examined region to prevent the desertification
process and to recover the active soil layer.

Following the recommendations introduced
in the article [1], one should mind that it is impos-
sible to measure by means of experimental met-
hods the soil intrinsic parameters (p, ¢, A.) that
structurally change during the desertification pro-
cess.

The soil temperature is the only main charac-
teristic parameter which submits to accurate expe-
rimental measurement.

The preceding article will analytically review
the nonlinear dependence of temporal change of
temperature on the structural change of soil para-
meters. The stationary temperatures will be deter-
mined and in case of their experimental measure-
ment it will be possible to state the duration and
intensity of “greenhouse effect” during the deser-
tification process, also to determine the links bet-
ween the internal soil parameters and stationary
soil temperatures at different stages of the deserti-
fication process. The complex characteristic para-
meter g of soil-conservation recommendations

will be introduced. This parameter has to play a
significant role in ceasing the “greenhouse effect”
and recovery of soil active layer.

It should be mentioned that in normal condi-
tions (in terms of existence of the vegetation co-
verage and adequate amount of precipitation) in
the active soil layer the water content functions as
the complex parameter g, which prevents the
sharpening of radiation processes and origination
of “greenhouse effect”. Meanwhile, the heat obta-
ined from the solar radiation intensively scatters
among the elementary soil particles that are lin-
ked to each other with water pellicle and the stati-
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onary temperature field forms with the stationary
temperature Ty. The link between the stationary
temperature T of the soil and the g parameter

can be easily arranged for different types of soil
in natural terms in case if the water content eva-
porates per unit of the soil, its exact amount is
measured, and compared with the relevant statio-
nary temperatures of the soil. It will not be exag-
gerated to note that this type of work for the soil
in Georgia should become a precondition for the
study of the desertification process in this co-
untry.

It is evident that in general terms the soil Ty
stationary temperature will depend on the internal
(p, ¢, M) and complex q parameters.

Then the linkage of the internal and q para-
meters with the stationary temperature T,
will enable us to use the stationary solutions of
the heat conductivity equation to determine
the mentioned parameters.

In natural conditions the value of the parame-
ter q significantly decreases and the soil thermal
activity increases because of structural change of
internal parameters. In these terms only by means
of artificial, soil-conservational methods is it pos-
sible to raise the q parameter to such a value
which in the given geographical and climatic con-
ditions is necessary for conducting thermal pro-
cesses in the same way as it proceeded before the
origination of the desertification process.

The g parameter can be defined as: water

mass m, per soil unit divided by the sum of the
soil and water masses in the same volume

q= ——2>  where m, is the soil mass per unit
m, +m,

of volume, thus q represents a dimensionless pa-

rameter and is always below 1 in the soil.

As it was mentioned, the g parameter pre-

vents the sharpening of the desertification process
in the soil, while the structural change of the in-
ternal soil parameters causes heat accumulation,
origination of “greenhouse effect” and its further
development. Thus, in natural conditions the pro-
cess of desertification always proceeds on the ba-
sis of two opposite processes: the first one pro-
motes the growth of the “greenhouse effect” in
the soil according to the time (p, ¢, A) and the se-
cond one disturbs it and causes the extinction of
the “greenhouse effect” ¢g .
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In the desertification problem examined by
us, where the effect of the q parameter on the cur-
rent thermal processes in the soil was not consi-
dered, resulted in the existence of the undetermi-
nable A parameter in the analytical solution and
for its determination it is necessary to artificially
deliver the thermal source to the earth surface.
The analytical solution, which did not include the
results of activities of thermal sources in the soil,
did not allow obtaining of the stationary solutions
out of a non-stationary solution for a long time in-
terval. Our solution allowed us only to describe
the initial stage of desertification considering the
“greenhouse effect”.

Below we will review a real case when the
thermal sources resulting in desertification are lo-
cated in the soil active layer.

If we generally mark the heat flow and loss
functions by Q(T) and R(T), the equation of soil
heat conductivity formula will look as [2,3]:

or o ,oT
—=—A—+0\T)-R(T (1
p; = A, +OT)-R(T)
where p, ¢, 1 parameters represent the power
functions of temperature T [1].
Generally, the equation (1) should comply
with the initial and the boundary conditions:

T(0, )=9(t)  T(z, 0)=/(2) 2)

where the quantities ¢(t) and f=(z) represent the
functions dependent on the solar radiation and the
intensity of Earth radiation.

Certainly, the temperature change caused by
the solar radiation at considerable depths of the
soil (z—) should tend to zero.

Let us consider a thermal function of unitary
volume and the heat conductivity coefficient [1,2]:

T A
du=pcd—; f=—=au" (3)
T, pe
The result of equation (1) and the relation (2) gets
the following form:
ou a o*u"
—= +0(u)—-R(u) 4
ot n+l1 oz Q) = Rw) - (4)

U(0,0)=d(t); Uz0F@)  (5)

A
where a = f,; f, =
PoCo
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The coefficient n shows the nonlinear charac-
ter of desertification process. Without Q(u) and
R(u) functions the exact nonlinear solution of
equation (4), as the simple thermodynamic model
of desertification, was obtained in the cited article

[1].
ANALYTICAL CONSIDERATION

The soil heat conductivity equation (4) repre-
sents the most complex nonlinear differential
equation. It is impossible to obtain the general so-
lution of this equation both analytically and by
numerical methods [1,2,3]. In such a case an equ-
ation simplification method is used. This is ap-
proved by the fact that a particular thermodyna-
mic process in the soil is characterized by indivi-
duality, which creates possibilities for the consi-
deration of a particular task, in which the equati-
on members, which play the role of primary im-
portance in conducting the thermodynamic pro-
cess, are simplified and left. This gives a possibi-
lity to end up the integration of the examined equ-
ation in some cases and to construct the theoreti-
cal models that qualitatively well describe any
thermodynamic process going on in the soil and
which explain the physical mechanism resulting
in the aforementioned process.

Below the aforementioned method will be
used to explain the soil desertification process
from the quantitative point of view, to build a the-
oretical model considering the particular thermal
sources and explain the physical mechanism,
which preconditions the harmful phenomenon of
desertification.

In order to solve the task, the thermal sources
should be identified. Let us consider the case
when the difference between heat flow and loss
functions represents the power function of the u
function
Q(w)-R(u)=au, (6)
where o and u are the parameters of the thermal
function.

The representation of thermal functions Q(u)
and R(u) by means of power formula of u functi-
on is justified by the fact that they represent the
complex temperature function in the thermodyna-
mic tasks of the soil. The mentioned appropriate-
ness changes from the appropriateness of Newto-
nian thermal function (¢ = 1) to the appropriate-

ness of the Boltsman thermal function (¢ = 4)
according to the value AT=T-T,, where T, is the
temperature of environment.

According to the relation (6), the equation (4)
will get the following form:

2
M_ 4O i (1)
o n+loz
The first term in the right part of the equation (7)
expresses the nonlinear heat transfer process, and
the second member marks the action of the nonli-
near thermal sources in the soil.

The exact solution [1] of equation (7) was
obtained by us in case when a=0. This solution
organically included the mechanism of “greenho-
use effect” characterizing the desertification pro-
cess in the active soil layer, in particular the tem-
perature growth in time during the desertification
and the localization of heat accumulation in the li-
mited space area.

It is easy to demonstrate that considering the
thermal source the equation (7) preserves the
mechanism of “greenhouse effect” in case when
we assume that o=n+l. Consider also that. the a
parameter must include the effect of the thermal
activity caused by the change of internal soil pa-
rameters (p, ¢, A). The intensification of this ther-
mal activity effect promotes the sharpening of
“greenhouse effect” and the growth of q parame-
ter, which prevents the development of “greenho-
use effect” in the soil. Out of the aforementioned,
let us introduce a parameter as a two members'
difference

(1:(11([), C,A) - U'Z(qq) (8)
and rewrite the equation (7) in the following way:
ou_a ou"
ot n+l oz’
By direct insertion it is possible to show that the
nonlinear solution of the equation (9), which in-

cludes the “greenhouse effect” will look like [4],
1

+ (@, " (9)

2 “n
- t
u(z,1) :u(o,O)cos{Zi]. l—n—| (10)
24"
where |A| and [td are defined by the formulae:

A =Z et [0,
n |0¢1 -a,

‘t ‘: 2(n+1)
/ (n+2)|0{1 —a2|

(11)
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Unlike the problem considered in [1], in this task
in the nonlinear solution (10) the parameters |A|
and |tf| are defined by the initial functions by pa-

Ao

PoCo

rameters of heat exchange f, = and

o] =|ey —a,|. (11)

The formula (10) shows that desertification
process develops in time in three stages:

1. If the water content q is sufficient to sa-
tisfy the condition ai(p1, ¢, A)=02(q;) then

|A| —> 0, |tf| — o0 is obtained from (11) formu-

lation, and the stationary temperature distribution
can be obtained from the formula (10):
u=u(0,0), that is T= T,/ (12)

This kind of thermal condition of the soil ta-
kes place before the desertification process be-
gins, when the vegetation coverage and the preci-
pitation amount is sufficient for normal functio-
ning of the thermally active soil layer.

2. If the thermal activity coefficient o is hig-
her than the heat loss a, coefficient, which repre-
sents the q water content function, then the follo-

wing equation will be obtained from|A| =A4A>0,

‘tf‘ =1, =0 and formula (10):

cos"(j
u(z,t) = u(0,0)¢ (13)

which includes “greenhouse effect”- thermal pro-
cess that is space limited (z<A) and grows in time

¢,
for the ¢ <L interval. This type of appropriate-
n

ness of soil temperature field should take place in
the desertification process.

3. If by human active interference in the de-
sertification process the water content q grows up
so as to satisfy the condition a;<a,, then |t in the
(11) formulation will be negative and equal to (-
t)) and imaginary |A| to |A|=iA. Therefore, (10) the
solution will have the following form:

(52)
ch*| ——
u(z,t) = u(0,0)—sz (14)
l1+n—

ty
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The (14) formula demonstrates that the ther-
mal function of the soil will be space limited in
this case as well (|z|<A), and will have the form of
time reducing function.

This kind of thermal process will develop in
the soil under the soil-conservation methods ac-
complished by a human. At this time the U(Z" t)
function achieves zero for a long-term interval
and the “greenhouse effect” extincts.

Out of the above mentioned, it may be con-
cluded that analytical formula (10) quantitatively
well describes the three stages of desertification
process and includes the basic physical mecha-
nism which is the basic reason for desertification.
This physical mechanism proceeds in cooperation
with two opposite processes (sharpening of the
“greenhouse effect” because of the structural
change of the soil and thermal activity, on the one
hand, and the weakening of the process caused by
man's active interference).

The formula (14) is unable to demonstrate that
the soil temperature should take stationary cha-
racter, when for the long-term time interval the
expression (14) achieves zero and “greenhouse
effect” extincts. The non stationary equation (9)

. : Ou
has stationary solution when — = 0(¢ — )

L Tz
U, (2) =U(0)cos™ (EX) 05

which shows that after a good while (t— o) the
structural change of the soil will practically end
up with the result of classical desert with its cha-
racteristic stationary temperature. Obviously the
accomplishment of the soil-conservation method
is rather expensive at this stage than at the early
phase of desertification. Thus, in the study of de-
sertification a considerable importance is given to
the detailed study of appropriateness of soil tem-
perature change in time during the desertification
process. The link of the mentioned appropriate-
ness with the average stationary temperature at
different stages of desertification is also signifi-
cant to the same extent.

Let us consider the equation (1) without the
heat exchange member (this term provides only
the spatial distribution of soil temperature) in or-
der to state the duration of desertification indivi-
duality. This approach is approved by the fact that
the nonlinear solutions obtained by us are repre-
sented by the product of the two functions, where
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the first one depends on the spatial Z coordinate,
and the second on the time -t.

Considering the above mentioned, let us rewrite
the equation (1 ) in the following form:

%:%_%:g(ﬂ (16)

For simplicity let us restrict with the lower power

o)
Jols
ges directly proportional to the temperatu-

R(7)
pc

ateness with the temperature:

4L~ B(T) = (e, - )T - BT* (17)

Preserving dimensions of the parameters oy, o,
and [ they can be written in the following form:

of the nonlinearity, when function chan-

re, while changes by square appropri-

2 7w 7))
ale_{; a, =qo Z ; ﬂ:;: (18)

where H represents the distance of temperature
disturbance penetration from the surface [3]. -
the frequency of thermal sources caused by solar

o A ,
radiation per year or more, f =—, Tsl(l) is the

stationary temperature, q is the water content, k is
the numerical coefficient expressed in degrees,
which has to be determined experimentally.
Admitting that during desertification the in-
ternal soil parameters are experiencing structural
changes, let us sign the value of soil stationary
temperature before the beginning of desertificati-
on process by Tst(l) , and the values of internal pa-
rameters by al(l), o, and let us consider them
o0,V = 0, equal at this stage. The temperature
disturbance bears harmonic character and its fre-
quency is connected with soil parameters by

25
H}
thermal processes always proceed linearity before
the beginning of the desertification process.
Using the condition a; © = a,'" an important ex-
pression is obtained for the connection between

the stationary temperature and water content in
this layer

known formula @ = [3], because ordinary

k
@ _
T ==, (19)
q
which shows that the growth of water content q,
decreases the stationary temperature of the soil

and vice versa. The numerical coefficient k is ex-
perimentally easily determinable for different so-
ils. The soil stationary temperatures 7’s¢ is counter
proportional of water content q in soil that can be
obtained without limitation of generality. The
nonlinear equation (17) for a long-term time in-
terval (t— o0) has a stationary solution.

Really, if t— oo the left part of (equation 17)

dT
7 tends to zero, then the right part will also be-
t

come z€ro.
(TP -T)T =0 (20)
2 2
where T @’ -
st (2)
s

Excluding the trivial case (7=0) for a long-term

interval we get T = T.®. The nonlinear exact so-

lution of equation (17), when t—0. T(0)—Ty"
and t—o0, T(oo)—>Tst(2>, will have a form [3]:

7"(2)

T(t)= o

@D
1—(1— Sf je"
T,

where r1=(a1(2) - az(z))t.
The obtained expression (21) describes the chan-
ge of temperature by time of active soil layer
from the beginning of the desertification process
till its maximum value. Relevantly, from (21)
T(0) = To", when t—0 and T(w) = T®, when
t—o0.
Formula (21) enables us to determine the soil
temperature at any stage of desertification. Beca-
use ¢~ = 0,001, the following formula is obtained,
for the long-term period of desertification with
the one thousandth accuracy:

7 7 k
- a® g T 7o
which can be called the relaxation period of de-
sertification.

Let us consider the most inconvenient occasi-
on, when the soil-conservation methods are reali-
zed after the end of desertification process (the
typical situation exists in the African countries,
Israel and in all other states where the desertifica-
tion is over and where soil is represented by a
new sandy fraction), if by an efficient human acti-
vity the water content q in the soil raises so as the
o, parameter value exceeds a1(3), then the tem-
perature field caused by the “greenhouse effect”
T«? decreases exponentially and shifts into a new

ty (22)
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steady stationary state Ty The non stationary so-
lution of the equation (17), when o>, looks
like:

3
T,

1_ 1_ RES) ;(72_71)
T(z)
st
)

where 1, = (az(3)>a1(3))t, when T,—1, ToT47,
and T »T® when 1, » 1, (when practically
T2:12).

If the value of Ty is approximately the same
as Ty'"” value, which characterized the soil before
the beginning of desertification process, the effi-
ciency of soil-conservation methods is justified.

T(t) = (23)

Therefore, the AT= Ty - Ty" parameter can be
considered to be the indicator of the efficiency of
soil-conservation methods. In fact, the sooner the
soil-conservation methods are applied the less ef-
forts are needed for the reconstruction of the soil
active layer, because at this time AT is lower than
in typical desert occasion. The formulae (21) and
(23) clearly show how the desertification deve-
lops with and without human interference.

The graph built upon the solutions of (21) and
(23) formulae, which shows the soil temperature
dependence on time is displayed in the Fig. 1.

Ty
T®

©
9

st

T |t

The analytical formulae (21) and (23) and the
graph on the Fig.l show stability in the process of
desertification after human intervention. The pre-
sented picture and formulae (21), (22), bearing
the character of the universal function of Landau
X)=— O
X(0)-(X(O)-D~
are represented in numerous physical tasks [3,4,6]
and indicates similarity in the formation of time--
dependent structures in different nonlinear pro-
cesses, as the result of two opposite, internally
cooperative processes during the development of
physical process in time and a human impact
upon it.

On the basis of the aforementioned analytical
model of desertification, the working activities
can be outlined. These activities have to precede
the accomplishment of soil-conservation methods
in a certain examined region.

1. Georgian soils have to be mapped accor-
ding to their consistency and their ther-
modynamic parameters (p, ¢, A) have to
be stated.
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2. The average annual amount of the solar
radiation and the precipitation upon the
examined region has to be determined
from the desertification point of view.

3. The vegetation coverage and its sustainabi-
lity for the forecasted beginning of deserti-
fication in the examined region have to des-
cribed and characterized by the botanists.

4. The geographical and climatic conditions
of the observable region have to be des-
cribed and the average annual atmosphe-
ric parameters (predominating winds.
pressure, temperature, humidity) have to
be determined by geographers. meteoro-
logists and climatologists.

5. The water content q and mean annual sta-
tionary temperature are to be stated in the
active soil layer for spring and summer
seasons (period of active desertification).
The validity of the above mentioned anal-
ytical formula

k
T, = — has to be checked.
q

6. Special attention has to be paid to the rise
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and fall tendency of mean annual tempe-
rature. The stage of desertification in the
examined region has to be determined ba-
sed on the universal Landau function ex-
trapolation. The predicted duration of de-
sertification, the initial and final tempera-
tures have to be determined based on the
aforementioned function.

7. The efficiency of soil-conservation met-
hods and the duration of their accomplis-
hment have to be estimated by means of
AT=T5t(3 ) Tst“) parameter.

An active human intervention in the desertificati-
on process becomes possible after the realization
of the mentioned activities in a certain examined
region by means of soil-conservation methods,
considered in the cited article [1].

At first glance, the physical conception of tempe-
rature distribution in space and time in the active
soil layer during the desertification process seems
to be rather simple, but it has to be considered
that exactly these modeling tasks, likewise in ot-
her fields of physics, offer correct orientation on
how to approach real thermal processes in the soil
during the desertification process.
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Maisuradze G.

THE DEVELOPMENT OF CEREALS PRODUCTION
AND ITS PERSPECTIVES IN GEORGIA

Summary

It is impossible to create an independent state without a strong economy. The article elucidates the
actual agrarian problems. If the cereals production was considered a developed branch before the F.S.U.,

now it is almost destroyed.

The reality requires pushing forward of this main branch to a loading place and introducing important
changes into this sphere. Considerations about the elaboration of proper agrarian policy and the ways of

solving the above-mentioned problems are given.
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M. Sharashenidze

THE GEOGRAFICAL PECULARIES OF
THE ORIGINS OF VINE SPECIES IN GEORGIA

The present article deals with the origin of vine species and their geographic spreading according to
the regions of Georgia.

Viticulturists prove that there are more than 524 species of vine of local origin registered in Georgia.
About 60 of them are of practical importance. It should be mentioned that in some regions of Georgia
Georgian farmers have grown and selected, according to soil-climatic conditions, those species of vine
from which world-famous wines are produced. These species are: Saperavi, Rkatsiteli, Kakhuri, Mtsvane,
Goruli Mtsvane, Chinuri, Tsolikauri, Krakhuna, Tsitska, Otskhanuri Sapere, Chkhaveri, Aladasturi,
Alexandrouri, Mujuretuli, Ojaleshi and others.

According to the latest data from all the vineyards existing in Georgia, 62% of the area is in Kakheti,
13% in Kartli, 18% in Imereti, and 2% in Racha-Lechkhumi. The rest of the area is in other regions.
Varied soil-climatic conditions are represented in the territory of Georgia for the normal growth of vine
and high quality havrest, in western and eastern regions of Georgia and even in micro zones.

Spreading of vine in Georgia reaches 1200m above sea level, but the areas at 1000m above sea level
are considered to be the best for vineyards of industrial designation.

The analysis of the peculiarities of vine species spreading in the territory of Georgia showed that
their greatest amount falls on Kakheti, Kartli, Imereti and Racha-Lechkumi. In each of these parts the
amount of the oldest and modern vine species exceeds 100. Among these regions Racha-Lechkumi is
especially distinguished. The general amount of vine species exceeds 50.
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R. Tolordava, T. Gordeziani

PECULIARITIES OF MAPPING ARCHAEOLOGICAL MONUMENTS
(on the example of Zemo Abkhazeti)

Summary

The presented work discusses the necessity of creating archacological maps and geo-information
systems of Georgia’s historical regions. The authors analyze the topographic works executed by them
aimed at mapping the historical monuments in Zemo Abkhazeti (the Kodori Gorge) and other regions of
Georgia. Methods of map-making and archaeological research have been worked out. Special
conventional signs for marking historical monuments and archaeological items have been created.
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D. Kereselidze, V. Trapaidze,
G. Bregvadze, N. Tkhilava

USING THE THEORY OF EJECTION TO CALCULATE
MAXIMAL DISCHARGES OF WATER OVERFLOW

Summary

For creating a full picture of water overflow process, the accuracy of calculation of the

catastrophic maximal discharges and their relevant levels is required. The aim of the present research
is to establish the size of catastrophic maximal discharges in a certain period of time, and to determine
the average number of the duration between their formation and catastrophic discharges.
For their calculation the theory of ejection of the random processes has been used. The model has
been tested on the static analysis of fluctuation of Georgian Black Sea rivers flow, the river Natanebi has
been researched in detail using MIKE 11 - GIS-FAT program and the full picture of catastrophic
maximal discharges has been created. The flooding-risk zones of separate plots near to the river have
been established using of the function "depth-loss".
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M. Elizbarashvili, N.Vashakmadze

MICRO-CLIMATE STUDY OF UREKI-SHEKVETILI RESORT ZONE
Abstract

Microclimate studies of the Black Sea coast of Georgia are basically aimed at researching the healing
qualities of Black Sea coastal resorts and their practical application. These researches were therefore
mainly organized by I. Koniashvili Scientific-Research Institute for Balneology and Physiotherapy of
Georgia and its Sokhumi branch which operated medical meteorology and resort climatology labs of
rather high academic standing over many years.

Unfortunately, the above-mentioned Institute no longer operates and, accordingly, microclimate
researches are not carried out. Within the framework of the grant from Georgian National Science
Foundation we conducted microclimate measurements within the Ureki-Shekvetili resort zone in 2008-
2009. The paper provides the main findings of this research.

Microclimate measurements were carried out at the following points: Ureki, Shekvetili,
Khidmaghala, Qvavilnari and Kvemo Natanebi. The observation was conducted several times a day over
air temperature (dry bulb and wet bulb thermometer), speed and direction of wind, cloud and
precipitation. The data of the observations are described by using mathematical formulas.
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I. Devnozashvili, G. Dvalashvili

PERSPECTIVES OF DEVELOPMENT OF SCIENTIFIC-GEOGRAPHICAL
TOURISM IN GEORGIA

Summary

One of the most important branches of tourism is scientific tourism rapidly developing in the world now.
From our point of view, scientific tourism is a journey for the development of this or that branch of science.
Scientific-geographical tourism is a crucial trend in scientific tourism, which applies travelling for the aim of
studying events or processes taking place in different natural and social-economic environment.

Scientific-geographical tourism is to be developed in Georgia theoretically as well as practically.
Now it is very essential to determine the essence, peculiarities and methodology of investigation, study
the international experience and envisage the possibility of its development in Georgia.

Tourism is considered as one of the most important branches of social-economic development
of Georgia. The significant part of world known health resorts and recreation resources are located in
Georgia. From this point, Georgia can be considered one of the richest and unique countries of the world
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for the development of scientific-geographical tourism. Exactly this could be considered as a precondition
for the development of theoretical and practical branches of scientific-geographical tourism in Georgia.

For the development of scientific-geographical tourism, along with theoretical and field
investigation, it is important to separate the geographical junctions which are distinguished by
geographical objects and components as well as by landscape and ethnographical diversity. Practically
geographical units are important for the formation of protected area network, development of transport
arteries and settlement, estimation of historical formation course of the territory, implementation of
demographical politics and planning different branches of economy.
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Sh. Tskhovrebashvili

SOME ISSUES OF HYDROGRAPHY AND
GEOMORPHOLOGY OF AKHALTSIKHE BASIN

Summary

Until recently, the river flowing across Akhaltsikhe was considered to be the Potskhovi and not the
Kvabliani, while the reality suggests the opposite, which is evidenced by many relevant facts.

According to the prevailing opinion, the lava covering the Persati Plateau is alloctonic. The field
observation materials at hand provide sufficient grounds for the advisable examination of the given

opinion to consider the lava in question as autoctonic.
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Forests source book: Practical guidance for sustaining forest in development cooperation:/World Bank

G. Maisuradze

FORESTRY AND ITS IMPORTANCE

Summary

The article consistently analyses the current situation of forestry in Georgia and the problems existing
in this branch. It focuses attention on the proper utilisation of timber resources.

For the rapid development of silviculture some complex measures have been offered, the practical
realisation of which would favor the further development of this sector of economy.
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I. Lazarashvili, M. Tskhvaradze

ACTUALITY OF TBILISI LANDSCAPE
PLANNING AND CLIMATE-RELATED CONFLICTS

Summary

For several years the adoption of new territories has been taking place in Tbilisi, which stipulates
the transformation of natural environment and intensive resource utilization. The ecological conditions,
natural terms and potentials, suburban and recreational thrift development are not taken into
consideration. In the conditions of global warming this is a precursor of growing problems of the city.

In such a situation, Thbilisi landscape planning is becoming a topical issue. This means the adoption
of European methods, i.e. landscape planning by using GIS technology.

Thilisi landscape planning pursues some goals:

» Creation of geoinformation database and land cadastre.

» Creation of Thilisi electronic landscape map using geoinformation database.

» Use of GIS methods in the planning of Tbilisi landscape and landscape functional zones,

protection of the environment, restoration of the environment according to recreation signs.
The results of Thbilisi landscape planning will be important for its development, especially for
ecological stability as well as for the development of urban and recreational economy.
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R. Maghlakelidze, G. Maghlakelidze

THE ROLE OF LANDSCAPE ETHOLOGY IN GEOSYSTEMS MONITORING

Summary

The presented article discusses the role of a new direction in landscape studies, landscape ethology,
for the monitoring of geosystems in forecasting the changes of conditions of the natural environment and
finding ways of possible management of these changes. It also deals with the relationship of landscape
ethology with other scientific disciplines.
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