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1 Introduction

The weather features of
comparison with the wg

2024 in the Moscow region, for which a
evious years was made, and the presented

spatial and temporal variability of snow cover, as well as
aange in which is an undoubted indicator of responses to

4, while the maximum temperature of 2.1°C was observed on January 30. There
were two periods of relatively cold weather (January 1-8 and 12-14) and one period of
armer weather (January 23-31). Precipitation equivalent to 85% of average precipitation
during January, with the heaviest precipitation of 9 mm recorded on January 11. The
average snow cover thickness was 31 cm, and the maximum snow cover thickness of 46 cm
was also observed on January 26.

However, in February 2024, Moscow was warmer than usual and the amount of
precipitation was above average. The average monthly temperature was -4.5°C, which is
1.3°C above the average norm. During February, there were three periods (February 8-11,
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14-16 and 20), during which a negative temperature anomaly of -3 to -6°C was observed.
On all other days, the average daily temperature was 1-8°C above the multiyear average.
On February 7, 19 and 21, the average daily temperature was within the normal range. The
lowest air temperature of -17.1°C was recorded at night on February 10, and the highest
temperature of 4.9°C was reached in the afternoon of February 28 (Figure 1).
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Fig. 1. Changes in temperature, precipitation and sno i at the beginning of 2024 in
Moscow
The graph in Figure 1 shows that the now steadily increased in January and
February, reaching a maximum of 67 cm NI weather station in the second half
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5 the showiest winters recorded in Moscow in recent
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ason in Moscow was characterized by increased snow

01, 1965-1966, 2022-2023 and 2017-2018.
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Fig. 2. Mean monthly temperatures at the beginning and long-term averages in

Moscow
The graph in Figure 2 also shows ti{itiia e likewise on average 3-4°C
warmer than the long-term averages, erage temperature for May was even

slightly below the long term averages.
and the average temperature was only 6.7°C.
The second half of May an average temperature of 17.6°C, with the

average monthly May tg

te contrast in the background and in connection with its warming. So in
Arctic air masses coming from the Arctic Ocean led to a significant

, stiow fell. These were cold air masses that came from the White Sea basin and led
to a significant drop in temperature for the territories of the European part of Russia -
ologda, Leningrad, Kostroma, Ivanovo, Yaroslavl, Tver regions, the Republic of Karelia.
A"cyclone centered over the north of the European territory of Russia was pumping Arctic
air. And the zero isotherm even in the daytime hours passed at a level of about 500 m, as a
result of which precipitation fell in the solid phase. On the background of low positive
daytime temperatures and negative night temperatures, a temporary snow cover was
established in places even in the Middle Belt. In Moscow the existence of snow cover in
May 2024 was fragmentary, and nearby on the Klin-Dmitrovskaya ridge (exceeding about
300m) in May 2024 the snow cover existed for more than a day. Therefore, such a cold
beginning of May in Moscow has not been for a quarter of a century. Total frosts all over
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the capital region. However, it is not only the capital that has suffered from the cold:
Voronezh, Lipetsk and Tambov regions have introduced a state of emergency in agriculture
due to frosts. The last time frosts in early May in the capital were recorded in 1999, when it
was -3.8. Since the founding (since 1948) of the VDNKh reference weather station, the
thermometer columns have fallen below zero only 5 times (1950 -3.2; 1952 -3.1; 1972 -
0.1; 1999 -3.8; 2023 -0.9). The record of the minimum temperature for the entire history of
meteorological observations in Moscow belongs to 1918, when the minimum therm
showed -5.6 (Table 1).

Table 1. Events of May Cold and frost return in the Moscow region in recent y:

Date T_min T_max Abnormality | Snow days
08- -1...1°C 5..9°C -10°C 4
12.05.2017
19- 1..2°C 4...8°C -11°C
20.05.2002
12- 0...1°C 5..13°C -11°C
16.05.2000
01- -1..4°C 3..12°C -11°C
14.05.1999
12-17 20- 0...2°C 4..11°C
22.05.1980
19- -1...1°C 3...10°C 13°C -
21.05.1974
09- -2...0°C 3..10°C b -
10.05.1972
3 Results

According to (https://w 05/2024/663cc4ee9a7947¢c142815e98), the
een underway in Eurasia at least for more
ase in the frequency of May frosts is of course
also related to thigl because w uch a shift of the climate in a certain direction, permanent
in. Abnormal weather phenomena may include droughts,
. Therefote, within the framework of the state budgetary theme on

d risk of natural processes and phenomena by the staff of the

n 10 years [8-20]. The snow cover accumulation regime from the beginning of
its occurrence to its descent was considered. Ground measurements of the snow cover
eight, thickness of specific layers, their density, shape and size of crystals in pits and
ches 20 m long with a step of 1 m were also made. Based on the data obtained,
calculations were made and schemes of spatial variability of density in the trenches were
plotted. Research in the trench was conducted 4 times during the winter. In addition, snow
pits were additionally surveyed weekly. Their results characterize the snow thickness at
different developmental stages.

Also in the fall of 2021, an experimental thermometric borehole of about 18 meters was
drilled on the meteorological site of the MSU meteorological observatory with natural
cover and an experimental system of temperature monitoring of soils was installed, which
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has already been operating on the site of the MSU meteorological observatory for some
time. During the drilling of the borehole at the MSU meteorological observatory site, a soil
core was collected and characterized. The soil core extracted during drilling was studied
under laboratory conditions. The main constituent rock was loam. The thermal conductivity
and heat capacity of the constituent rocks were determined using the KD2Pro device
(https://decagon.ru/environment/kd2pro/). The chemical and lithologic composition of the
constituent soils was also determined.

Also in the fall of 2023, an experimental thermometric borehole was drillg

conditions. The main constituent rock was also loam. Moistu
conductivity and heat capacity of the constituent rocks were determi
device  (https://decagon.ru/environment/kd2pro/). The
composition of the constituent soils was also determined.

4 Conclusions

The work on the study of the spatial and tempor:
on the preparation and drilling of thermometri
natural cover, and on the selection and subseque
core allowed to determine the values of thermal
composition of the soil. Moreover, the
thermophysical modeling of the soil te
with natural cover (snow and vegetation
assess the contribution of climat@mh

riability of the snoWw cover, as well as
he site with and without
iption of the selected soil

program for assessing
tools in the creation
frozen soil. At t

integrated
technologi

ot be done without taking into account climate change, and it is
elopment of the Northern Sea Route and the stability of its

nder climate change and anthropogenic impact" (121051100164-0), "Danger
and risk of natural processes and phenomena" (121051300175-4).
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