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The global climate change has become a very urgent problem in many countries of the world as a result of an-
thropogenic impact. Therefore, today, the relevant organizations realize the measures to limit the reasons causing the
climate change, and unless they are accomplished, an essential change of the strategy of industrial and agricultural
branches is not excluded. This is evidenced by frequent hydrometeorological natural disasters in the past decade caus-
ing significant economic losses.

The global climate change has affected the territory of Georgia, too. The studies prove [1, 2] that the air tem-
perature in Georgia increased by 0.2-0.5°C on average. According to the most recent data [3], the air temperature in
Western and Eastern Georgia has increased by 0.2°C and 0.4°C, respectively. As a result of such a trend, the tempera-
ture increase may reach 1-2°C or even more by 2040-2050. Therefore, depending on the mentioned air temperatures, it
is necessary to consider the change of the agro-climatic zone of distribution of winter wheat and sums of active tem-
peratures (above 10°C) being the major factor for the plant growth and development.

Following the above-mentioned trend of the temperature increase, we take 1°C increase for Western Georgia
with less temperature increase compared with Eastern Georgia, and we take 2°C temperature increase for Eastern
Georgia by considering the designed scenario. Therefore, we used the equations to calculate [4] the distribution of
winter wheat and sums of active temperatures in Eastern and Western Georgia (Table 1).

Table 1. Regression Equations to Calculate the Dates of the Air Temperature
Exceeding by 10°C and Sum of Active Temperatures

Scenario, at 1°C temperature in-

Scenario, at 2°C temperature in-

Calculation crease. crease.
Western Georgia Eastern Georgia
Dates of temperature above 10°C n=0.027h+51 n=0.036h+38

Sum of active temperatures

T=-16.711n-1.127h+5496

T=-44.254n-0.150n+6742

In the equations, T - is the active temperature sum above 10°C, n - is the dates of the air temperature exceed-
ing by 10°C from February 1 (the number to of days from February 1 to the date when the temperature rises over
10°C), h - is altitude above sea level (in m).

Our aim is to distribute the winter wheat over the territory of Georgia by considering the global climate warm-
ing so that the temperature increase should not influence the plant growth or its productivity. Otherwise, the tempera-
ture increase may have a negative impact on the plant growth and its harvest.

In accordance with the above-mentioned scenarios, the sum of active temperatures (above 10°C) was calculat-
ed. For the regions with the potential to grow the given crops successfully, it turned out that in case of 1°C increase in
air temperature according to the scenario, the sum of active temperatures will increase by 220-250°C on average, and
it will increase by 440-480°C in case of a 2°C temperature increase. The work shows almost the same values [5].

An agro-climatic map of the possible areas of distribution of winter wheat by considering the gained tempera-
tures sums is drafted (Fig. 1).

The demand for the sum of temperatures needed for the full ripeness of the given crop grains was considered
in drafting the map. The demand is 2000-2200°C. Therefore, the upper limit of distribution of the winter wheat is
marked by considering the said sums of temperatures. According to the said temperatures, the area of distribution of
winter wheat in Western Georgia reaches up to 1450-1650 m altitude above sea level. The temperature of the lower
limit of the area of distribution of winter wheat is 4000°C or more, with the area of distribution in Eastern Georgia
reaching 1750-1800 m altitude above sea level or a little more.
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- Zone of the possible distribution
of winter wheat

Fig. 1. Agro-climatic Map of the Possible Distribution of Winter Wheat

The map analysis evidences that the area of distribution of winter wheat has much expanded mostly at the ex-
pense of vertical zoning. The area of distribution of winter wheat in Western Georgia as compared to the basic (exist-
ing) area of distribution has risen by 170-200 m on average, and by 350-400 m in Eastern Georgia. It should be noted
that the global warming, under the developed scenario, will not have any negative impact on winter wheat crops if the
relevant agrarian techniques are used and will not hamper gaining the guaranteed harvest.

In connection to the global climate change, a regional model ECHAM4 and A2 future scenario is used to fore-
cast the local climate change [3] by calculating the anticipated data of meteorological observations of the climatic pa-
rameters of the future (2020-2049). The average temperatures of the months of each year were used to calculate the
sums of temperatures for four months after the dates the temperature is above 10°C. Close correlation was fixed be-
tween with above-mentioned the sum of temperatures and date of temperature above 10°C (r=0.90). Such a stable cor-
relation was used to draft a forecast regression equation of the future (2020-2049):

T=12.12n+1611,

In the equations, T - is the active temperature sum above 10°C, n - is the dates of the air temperature exceeding by
10°C in spring (the number to of days from February 1 to the date when the temperature rises over 10°C). Deviation
from the mean value is within the limits of admissible error Su+75.

The gained equation can be used to calculate the sum of anticipated temperatures of the future of any year, i.e.
one can know to what extent the winter wheat crop is going to be supplied with the temperatures sum for four months
(in the vegetation period) after the date the temperature exceeds 10°C in spring.

Following the global climate warming, we give increases and decreases (%) of the sums of atmospheric pre-
cipitations expected in the warm season over the areas of distribution of winter wheat [6]. For instance, a 5-10%-
increase of the atmospheric precipitations is expected in Dedoplistskaro district in Eastern Georgia. Southern of this
area and on the territories of Mtskheta, Tskhinvali, Khashuri, Gori and Borjomi up to 5% increase is expected. On the
territory of Tkibuli in Western Georgia, a 5-10%-increase of the atmospheric precipitations is expected. A 5%-increase
of the atmospheric precipitations is expected in Mestia and Kharagauli districts, and a 5%-decrease of the atmospheric
precipitations is expected in other areas of winter wheat distribution (Oni, Tsageri, Tkvarcheli districtss).

Reduced atmospheric precipitations should be considered by agricultural workers and farmers, as the areas
with anticipated reduction in the atmospheric precipitations will need additional irrigation (watering) at least once to
grow winter wheat desirable in the earing phase.

Winter wheat is an important food product, and demand for it in our country can be met at 80% and more.
Winter wheat is not much demanding to soil or climatic conditions. This allows expanding the area of its distribution
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and gain a harvest of 2.5-3.0 t/ha on average; however, in individual areas, particularly in Kakheti (on Alazani valley)
or Dedoplistskaro district a harvest of 3.5-4.0 t/ha or even more is also a reality if high-quality agrarian techniques are
used.

The mentioned crop is sown on the plain, mountainous or high-mountainous zones in autumn. After successful
wintering, it vegetates in spring. Development of the phonological phases of the plant (earing, ripening, etc.) coin-
cides with the period of frequent atmospheric precipitations in spring in Eastern Georgia. In spring, unlike winter,
from March through May, the atmospheric precipitations increase by 120-140% creating favorable conditions for win-
ter wheat to develop and be highly productive. In this period, the atmospheric precipitations on Kolkheti Lowland in
Western Georgia decrease by 30-40% limiting the area of distribution of the given crops.

For 1°C increase under the scenario, increase of the mean daily air temperature above 10°C starts 7 days earli-
er on average as compared with its basic (existing) value, and 10 days earlier in case of a 2°C increase. The duration of
the mentioned days allows applying organic and mineral fertilizers (in relevant doses) to the soil 7 to 10 days earlier in
spring (for wintered winter wheat grain field, if necessary).

We should note that in case of 1°C to 2°C increase in temperature over the area of distribution of the winter
wheat under the scenario, the global climate change (before 2040-2050) will not affect the growth or vegetation of the
given crop (winter wheat), unless the temperature increase exceeds the temperatures values fixed by the said scenario.
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296b0WME0s 30do@ob AEMBIEIMO (33¢P0gdoL s139JEgoo. 899Tog9d9os LzgbaMgdo 359Mol #H9d3gee-
AMOoL 1 s 2°-0b 353gd0m (L3NG s sIMLOZEGD LodoMmM39EmbsmZol, dglodsdolo). dmEgdmeos Lady-
dmamdmn be®dwol  Ggd3gMedmdoms xsdom (>10°) wbOHMbzgwymgol dmdsgerol (2020-2049(F) LodOmybmbm
M93609L00L QoBGHMEgds.

39BH0MO 3H9a39Mo@Msms (>10°) Xx50900L A5BLEBEOZOHOLsMZ0L LEgbsMom, #H9d3gMo@IMol 1 s 2°-0b JsEgdom
890296005 HgaMgbool gobEmwgdqdo, MMIgEwms Jobg3om A5TMYMBOEr0s (M35%Dg) Lsdgdmeamdm bm®mdeol
2393M39wg00L Bmbs.

MLYOMEO (BodBH0M0) BHYI3gMoEHIMHJOOL 1 s 2°-0l FoBgdom 5JBH0M FHYI3GMoGHWIMmS X5TJOO LodwYsEME
0bMEgds  220-250° o 440-480°-000  FgLododolo.  ©obOgwgm  LodoMmzgemdo  Lsdgdmamdm  bmMdsro
G9939M9GHeOoL  1°-000  FoBgoolsl  3MEgwEads  1450-1650 3 Lodoegby bezol  MboEsB, sMIMmbagagom
Lodommggemdo 2°-000 do@gdobsl 1750-1800 3 Lodosmergdy.
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DISTRIBUTION OF WINTER WHEAT WITH ACCOUNT OF GLOBAL WARMING /Meladze
G.G., Meladze M.G./ Transactions of the Institute of Hydrometeorology, Georgian Technical University. -
2013. -vol.119. -pp.97-100- Eng., Summ. Georg., Eng., Russ.

Aspects of global climate change are considered. According to the scenarios air temperature increase
by 1 and 2° are developed (for Western and East Georgia, respectively). For definition of temperatures sums
(>10°) under the scenarios increase by 1 and 2° the equation of regress is compiled. By the equation is de-
fined and allocated zone of distribution of winter wheat.

At increase of existing temperatures by 1 and 2° the active temperature sums is raises on average by
220-250° and 440-480° (respectively).

In Western Georgia, upon the temperature increase by 1° winter wheat might spread up to 1450-1650
m above sea level, in Eastern Georgia up to 1750-1800 m.

YJK: 551.583
PACIIPOCTPAHEHHUSA O3MMOM NINEHULBI C YUETOM I'VIOBAJIBHOI'O MOTEIVIEHUS /Menanze I'.T., Me-
nmamze M.I'./C6. Tpymos MuctutyTa ['mompomereoponormu ['py3mackoro Texnmdeckoro Yuusepcutera ['pysmm. -2013.-1.119.-
¢.97-100 - AHr., Pe3. I'py3., Axr., Pyc.

JlaroTrcst acTiekTh T100aJIbHOTO H3MEHEHH KiuMara. Pa3paboTaHbl cieHapyuy ¢ y4ETOM HOBBIIICHHUS TEMIIEPATyphl BO3AyXa
Ha | u 2° (i 3amagroit U Bocrouwoit ['py3un, cooTBeTCTBEHHO). JJIs onpenesieH s cyMM Temrepatyp (>10°) 1o crieHapuo 1mo-
BhIIeHHs HA | U 2° COCTAaBJICHO ypaBHEHHE PErpeccud. Y paBHEHHEM OIIPEJeNieHa W BBIIEIEHA 30HA PACIPOCTPAHEHHS O3MMOM
nureHuIbl.  [Ipy NOBBIIEHUH CYIECTBYIONMX TeMreparyp Ha | u 2° CyMMBbI aKTHBHBIX TEMIIEPATYp MOBBILMIAIOTCS B CPEHEM Ha
220-250° 1 440-480° (COOTBETCTBEHHO).

B 3ananHoii ['py3un o3umMast MIIEHUIA PH YBEJIUYEHUN TEMIIEpaTyphl Ha 1° pactupocTpansercs Ha Boicote 1450-1650 M
HaJ ypoBHEM Mops, B Boctounoit I'py3uu 1o 1750-1800 m.



