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Abstract. This article provides an analysis of long-term climate data for the
Bukhara region. The study presents indicators of air and soil surface temperatures, as
well as annual precipitation levels. By examining these hydrometeorological data, the
authors aim to characterize the role of climatic factors in soil formation and the
transformation of soil properties within the context of abiotic influences.
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The main part

From the perspective of climatic zoning, the Bukhara region is located in the
semi-desert and gray soil (sierozem) zone of Central Asia. According to long-term data
from the Bukhara hydrometeorological station, the region’s climatic indicators exhibit
significant seasonal variation.

In 2023, the average annual air temperature was approximately 17.5°C, with
maximum temperatures of 37.9-39.1°C recorded during June—July. The minimum air
temperature reached -8.0°C in January. The average annual soil surface temperature
was +19.2°C, peaking at +54-56°C in the summer months, while the minimum
temperature of -4°C was observed in December. The average annual atmospheric
precipitation was 101.4 mm.

In 2024, the average annual air temperature was 16.5°C, with summer peaks
reaching 37.1-37.5°C. The lowest air temperature was recorded in December at -2.4°C.
The average annual soil surface temperature was +18.7°C, with a maximum of +56°C.
Annual precipitation increased to 217 mm.

In 2025, the average annual air temperature rose to 18.7°C, with maximum
temperatures reaching 36.9-39.6°C during the June—July period. The minimum air
temperature was -1.7°C in January. The average annual soil surface temperature was
+21.4°C, with extreme highs of +60—61°C. Annual precipitation was 68.6 mm.
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Table 1
Long-term data on climatic conditions of the Bukhara region
Average Maximu Minimum | Average Maxi@u Minirpum
. m . ) m soil soil Average | Annual
Months ar air ar soil surface surface | surface [precipitatio[precipitatio
temperatu temperatur | temperatur
re temperatu . . temperatujtemperatu| n, mm n, mm
re re re
2023-year
I -3,1 3,3 -8 -4 7 12 52
I 6,1 12 1,4 5 16 -1 35,5
I 16,7 24,8 9,7 18 37 6 4,8
v 19,1 26,8 12 20 39 8 26,1
A% 24 31,2 16,2 26 45 12 7,7
VI 30,4 37,9 22 34 54 17 0,0
VII 31,7 39,1 23,6 37 56 21 0,0 101.4
VIII 28,3 35,5 20,7 33 - - 0,0
IX 21,8 29,3 14,4 26 50 12 0,0
X 14 24,4 10,8 19 38 8 6,4
XI 12,9 20,3 6,9 12 27 3 11,2
XII 4,5 11 -0,3 4 16 -4 4,5
Ammuall g o o 10,8 19,2 35 8,5
average
2024-year
I 4,8 10,2 0,6 4 15 -2 42,6
11 4,5 9,9 0,4 4 12 -1 33,8
I 11 17,6 5,7 12 24 4 34,4
v 18,8 25,7 11,9 22 44 8 2,7
A% 22,4 29 15,8 26 43 13 49
VI 30,1 37,5 21,7 36 56 19
VII 30,8 37,1 23,4 36 55 20
VI | 28,7 36,1 20,9 34 56 18 0 217
IX 21,5 29,2 14,2 25 46 12 3,4
X 14,8 21,5 8,9 15 30 6 38
XI 9,4 16,4 4 9 22 1 6,3
XII 1,5 6,8 2,4 1 10 -5 6,8
ir:r‘;‘; 165 | 23,1 10,4 18,7 | 344 | 78
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2025-year
I 2,8 8,8 -1,7 2 13 -4 0
II 3,7 9,1 -0,7 4 14 -2 46,6
III 12 19,7 5,4 13 32 2 0,4
v 21,1 28,9 13,5 24 43 11 21
A% 26,5 34,2 18,2 32 56 15 0
VI 29,5 36,9 21,1 36 60 17 0
VII 31,9 39,6 23,9 38 61 20 0 68,6
VIII 28,9 36,5 20,9 34 58 18 0
IX 233 30,8 15,3 27 51 12 0
X 16,9 25 9,7 17 38 6 0
XI 8,8 17,4 1,9 8 26 -3 0,6
Annual
average| 18,7 26,1 11,6 21,4 41,1 8,4
Conclusion

The climatic data for the Bukhara region confirm its classification within an arid
climate zone. High summer temperatures accelerate soil moisture evaporation, which
subsequently leads to the accumulation of water-soluble salts in the upper soil horizons.
These processes contribute to soil salinization and increase the irrigation requirements
for crops. During the winter, freezing soil surface temperatures pose significant
challenges for conventional tillage and soil leaching operations.
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