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Abstract— Based on the monthly mean precipitation and 
temperature gridded data set it was ascertained that 
temperature and precipitation change have heterogeneous 
nature for Georgian territory. The warming and cooling 
centers have been detected as in west as in east parts of 
Georgia. Warming and cooling regions and centers have 
been maintained in some months and have seasonal 
character. For whole Georgian climatic system the 
multiyear variation of mean temperature doesn’t occur. The 
highest temperature background has been fixed on 1966 
and was equal to 11.80C that corresponds to the period of 
solar maximum activity. After 2002 Georgian climatic 
system mean temperature doesn’t exceed 10.50C.  The 
precipitation change nature has heterogeneous nature too 
and was maintained in warm and cool periods of year. The 
highest precipitation level has been fixed on 1963 that 
corresponds to the atmosphere meridian circulation period.  
The lowest level has been fixed on 2000 and was 830mm. 
Keywords- Grid data set, interpolation procedure, climate 
change assessment 
 Introduction: Air temperature trend is greatly depended on 
the physical-geographical conditions of post location as 
well as on season. During intense global warming 
temperature change in Georgia has heterogeneous- mosaic 
character, that is conditioned by relief complex physical-
geographical basically orographic and landscape-climatic 
conditions. The strong warming centers were located in 
east and also on west parts of Georgia. On mall territory of 
Georgia temperature was lightly changed. And cooling was 
detected basically in west part.  
The cooling and warming centers and regions are 
maintained in some months, but the seasonal peculiarities 
were also revealed. Particularly in January strong cooling 
was detected in west and east parts of Central Caucasus, 
and in July strong warming regions were revealed in north 
part of Shida Kartli and on significant part of Javakheti 
Plateau. Strong cooling was also fixed in Central part of 
Imereti and south-east part of Iori Plateau and  Gombori 
Ridge.   
 
 

Complex orographic conditions and influence of 
the black Sea conditioned the formation of great variety of 
climate and landscapes. Here exist most of Earths climatic 
types, from marine wet subtropical climate of west Georgia 
and steppe continental climate of east Georgia up to eternal 

snow and glaciers of high mountain zone of Great 
Caucasus, and also approximately 40% of observed 
landscapes. 

The created temperature and precipitation database for 
each station has been transformed in data set for each year 
for 1936-2008 periods, to investigate their special 
distribution for concrete year and month.200 000 scale 
topographic map of Georgia with WGS-84 UTM projection 
was used.  

 
Pic.2. Meteostation and posts over Georgian Territory 

 
Using ARC GIS V.10 gives possibility to 

interpolate data with different procedures such as 
IDW, Kriging, Spline, Spline with Barriers and 
etc. For Georgian conditions Spline with Barriers 
was selected. Physical geographical barriers 
existed in the landscape such are cliffs, rivers 
present difficulties when trying to model surface 
using interpolation. The barriers represent a 
sudden interruption in the landscape and also the 
values are different on either side of barrier [2,3]. 
   The whole territory of Georgia was divided by 25 km. 
grid so that the territory have to be covered as many points 
as possible. So the 112 pointed 25 km. grid was created. 
Such grid with corresponding elevations has been presented 
on the pic.5. 
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Pic.5. Grid points with elevation  

Created gridded temperature data set for 112 knot was base 
of temperature trends assessment. Temperature change was 
described by regression equations and their members gave 
possibility to evaluate temperature change velocity during 
1936-2008 year period. 
 Table 1. temperature change velocity per decade 
in 1936-2008. 

 
Knot 

# 
January July Annual 

1. -0.02 -0.02 -0.02 
2. -0.04 0.02 0.01 
3. -0.08 -0.07 -0.03 
4. 0.01 -0.05 -0.02 
5. -0.01 -0.06 -0.08 
6. -0.06 -0.07 -0.1 
7. -0.09 -0.04 -0.07 
8. -0.06 0.08 0 
9. -0.03 -0.09 -0.04 

10. -0.07 -0.04 -0.09 
11. -0.08 -0.01 -0.03 
12. -0.06 0.02 0 
13. -0.08 -0.08 -0.03 
14. -0.11 -0.05 -0.03 
15. -0.08 0 -0.03 
16. -0.02 0.06 0 
17. 0.01 0.07 0.01 
18. 0.04 0.04 0.02 
19. -0.01 -0.02 -0.01 
20. -0.09 0.01 -0.03 
21. -0.17 0.2 0.04 
22. -0.08 0.09 0.02 
23. 0 0.03 0 
24. 0.02 0.16 0.04 
25. 0.03 0.05 0.04 
26. 0.03 -0.06 -0.03 
27. 0.01 0.02 0.01 
28. -0.08 -0.1 0 
29. -0.07 -0.1 -0.02 
30. -0.04 0.04 -0.04 
31. -0.02 0.15 0 
32. 0.13 0.11 0.14 
33. 0.12 0.10 0.05 

34. -0.14 0.07 0 
35. -0.16 0.06 0 
36. 0 -0.04 0 
37. -0.04 0 0.04 
38. 0.02 0.07 0.05 
39. 0 -0.24 0 
40. -0.01 -0.19 -0.03 
41. 0 0.01 0 
42. 0.01 0.13 0.03 
43. 0.02 0.12 0.05 
44. 0.05 0.06 0.1 
45. -0.02 0.03 0.08 
46. -0.14 0.06 0.05 
47. -0.04 0.05 0.02 
48. 0.05 0.05 0.04 
49. 0 -0.09 0 
50. 0.02 -0.11 0.01 
51. 0 -0.03 0.03 
52. -0.04 0.04 0.04 
53. 0 0 0.05 
54. -0.1 -0.05 -0.06 
55. 0.12 0.11 0.07 
56. 0.09 0.02 0.02 
57. 0.12 0.01 0.04 
58. 0.1 0.02 0.1 
59. 0.03 0.06 0.08 
60. 0.09 0.1 0.1 
61. 0.1 0.12 0.08 
62. 0.04 0.04 0.01 
63. -0.05 -0.08 -0.08 
64. 0.03 0.01 -0.02 
65. 0.08 0.06 0.08 
66. 0.05 -0.19 0.03 
67. -0.13 -0.16 -0.11 
68. -0.03 0 -0.02 
69. 0.1 0.08 0.06 
70. 0.02 -0.03 -0.03 
71. 0 -0.01 -0.02 
72. 0.05 0.07 0.04 
73. 0.16 0.06 0.09 
74. 0.18 0.12 0.1 
75. 0.04 0.05 0.04 
76. 0.1 0.06 0.06 
77. 0.12 0.04 0.02 
78. 0.12 0.01 0 
79. -0.07 -0.03 -0.05 
80. -0.03 0.03 -0.02 
81. 0.06 0.11 0.07 
82. 0.06 0.05 0.01 
83. -0.05 -0.05 -0.05 
84. 0.05 -0.01 0 
85. 0.17 0.07 0.06 
86. 0.01 0.05 0 
87. -0.12 -0.04 -0.04 
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88. -0.01 -0.02 0 
89. 0.16 0.01 0.06 
90. -0.01 0.06 0.05 
91. 0.12 0.10 0.06 
92. 0.14 0.08 0.06 
93. 0.11 0.12 0.09 
94. 0.05 0.02 -0.01 
95. 0.11 0.10 0.05 
96. 0.17 0.20 0.14 
97. 0.12 0.19 0.12 
98. -0.01 0.03 0.02 
99. 0.10 0.09 0.06 

100. 0.14 0 -0.03 
101. 0.14 -0.09 0 
102. 0.13 0.04 0.05 
103. 0.11 0.14 0.10 
104. 0.10 0.17 0.15 
105. 0.08 -0.08 0.01 
106. -0.2 0.15 0.03 
107. 0.24 0.22 0.18 
108. 0.26 0.18 0.15 
109. 0.09 0.08 0.07 
110. 0.07 0 0.1 
111. 0.09 -0.11 -0.01 
112. 0.1 -0.22 -0.05 

 
Based on presented data air temperature change maps were 
created that ware in good accordance with meteorological 

observation data.  
 

 
 

Fig 1. Monthly mean air temperature change velocity per 
decade (0C) 

The reaction of Georgian climate system on gloval warming is 
presented on fig.2. 

 

 
 
Fig.2 Multiyear variation of averaged annual air temperature 

for whole territory  
Instead of that temperature change tendencies are manifold the 

whole climatic system reaction on that process is negligible. It 
shows also in regression equation namely angular member is 
equal to 0.001 that means that factually averaged temperature 
wasn’t changed during global warming period. This is caused by 
the matter that sharply alienated cooling and warming centers 
counterbalance   each other on the manner that Georgian 
climatic system temperature hasn’t been essentially changed. 

The highest temperature was fixed not in last years but in 60-
th of past century namely on 1966 averaged annual temperature 
was 11.8 and on 1962 -11.2. It is remarkable that these years 
correspond solar active period and atmosphere east and meridian 
circulation period. The lowest temperature was fixed  on 
atmosphere east circulation period-1956 and was 8.6, on 1992-
1993 averaged temperature was 8.8 that corresponds to solar 
minimal active and east circulation active periods. On 2002 
Georgian climatic system averaged temperature doesn’t exceed 
10.5. 

Based on gridded data precipitation change maps were 
constructed, that were in accordance with same maps created 
based on meteorological observation data. 

GIS maps of precipitation annual and seasonal sum 

variation have been constructed under global warming 

conditions (Fig. 3-5).   

 
 

Fig.3. Precipitation annual sum variation velocity % in decade.  
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Fig.4. Precipitation sum variation velocity % in decade of warm period.  

 

 
Fig 5. Precipitation sum variation velocity % in decade of cold period.  

As it is evident from maps the precipitation change has 

heterogeneous type under global warming conditions. On 

the most territories of east Georgia precipitation annual sum 

reduced in decade by 1-3% velocity. The biggest velocities 

of precipitation reduction were detected in Kvemo Kartli 

and it was more than 5% in decade. The essential changes 

of precipitations on the east most part of east Georgia 

which is characterized by steppe and semi-arid landscapes, 

also on the most part of west Georgia hasn’t been detected. 

The precipitation growth was fixed in some regions of west 

Georgia – on Lechkhumi and Egrisi Ridges, Central Part of 

Kolkheti Lowland, East Adjara also in east part of Iori 

Plateau, where precipitation annual sums in each decade 

have been increased by 1-3%, and in Mountain Adjara and 

in some regions of Black Sea  Shore velocity reaches 5%. 

Such precipitation trends were maintained during warm 

and cold periods of year. During warm period the 

precipitation reduction zone in Kvemo Kartli was 

significantly enlarged. During cold period on east and 

west parts of Caucasus the precipitation reduction zone 

and velocity have been increased, but on Central part of 

Caucasus on Mamisoni Passing region cold period 

precipitations were increased by 5% velocity in decade. 
Below is given averaged gridded precipitation annual sum 

multiyear variation fig.4.  
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Fig.4 also shows Georgian climatic system reaction 
on global warming. Precipitation reaction is insignificant on this 
process. Angular member in regression equation is negative but 
small. Averaged precipitation decreased on 3mm per decade. 
Averaged precipitation is 1153 than this change equals 0.25% 
that is only 2.5% during century. 

The highest precipitation level is fixed on 1963 and 
was 1476mm. On 1939 it was 1431mm and 1417 on 1936. 
These years correspond atmosphere meridian circulation period. 
The lowest precipitation level was fixed on 2000 -830mm and 
on 1957 was 884mm, that correspond east circulation activation 
period. 

Thus as it has been revealed that antropogenic or 
greenhouse gas emission factor is insignificant towards 
natural namely solar activity and atmosphere circulation 
factors. 
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