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Abstract: Discusses the statistical analysis results of the aerodynamic processes evolution in the Moscow
territory within the last 35 years. Shows a statistical increase in the global warming manifestations in the
increase of average daily wind speed and the wind gusts maximum speed. The article presents the risks growth
statistical regularities and quantum laws in the deviations of daily average speed and the maximum speed wind
from mean multiyear values.
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INTRODUCTION of previously unknown quantum patterns of aerodynamic

Currently, global climatic changes on the planet are mechanism of a wind gust excitation is that to initiating
under careful attention of the world scientific community, necessary to ensure the wind speed increase, creating the
international and governmental organizations [1-5]. angular momentum of each air molecule in a stream of
Results of a recent study [1] confirm that the heat similar equal or fold largest Planck's constant (h=1,054571726*10-
to what was observed in Russia in the summer of 2010, 34 J*s).
after 30 years will cover four times more areas of the Earth. Global manifestation of the wind intensity quantum
By the end of this century, it will suffer already 85% of the increase nature was established authors not only for
land. aerodynamic processes in the Moscow region, but also in

Along with the warming of global climatic changes other cities and regions of Russia and abroad, including
are accompanied by growth of the wind processes Anchorage, Canberra, New York, London, Tokyo, Niamey,
intensity fluctuations in the Earth's atmosphere [2]. On the Buenos Aires and other cities and continents of the
one hand, increasingly are being and stagnant planet.
phenomena of type windless heat in the summer of 2010 Statistical analysis of the evolution. In this article are
in the Moscow region. On the other hand, in many presented the statistical analysis results of the
regions of the planet marks the growth of a hurricane and aerodynamic processes evolution on the Moscow
vortex processes power. territory during the period from 1972 to 2009.

In  Metropolitan   areas   drums   wind    processes As the base of the array data used the meteorological
are accompanied by the vibro-seismic resonances observations data for the period from 01.01.1973 on
excitation of building constructions and systems of 31.08.1987 (5355 day) and as an array of data about the
object-base . This, in turn, leads to increased cyclic evolution climatic processes current state - similar

loads  and  fast  wear  of  buildings   and  constructions meteorological observations data for the period from
[6-10]. 01.01.1995 to 31.08.2009 (5355 days), after the fall of comet

This option is important in terms of risk assessment Shoemaker-Levy on Jupiter.
vibroseismic microcyclical wear and stability of buildings Therefore, the duration of the analyzed evolutionary
and constructions over the life cycle (up to and over 100 period in this case is 23 years. Fig. 1 presents the
years). statistical analysis results of the average daily wind speed

In this article, on the example of Moscow, the and density evolution realization probability in the speed
statistical analysis results of the wind processes range from 0 to 40 m/s in Moscow for the period
evolution over the last 35 years and materials discoveries 01.01.1973 on 31.08.2009.

shock processes excitation (gust of wind). The quantum
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Fig. 1: Distribution curves (a) and the probability density (b) of average daily wind speed in Moscow
The blue curves with 01.01.1973 on 31.08.1987 (5355 days);
Red curves with 01.01.1995 on 31.08.2009 (5355 days)

Fig. 2: Distribution curve (a) and the density of the variations (b) probability in wind speed in Moscow
The blue curves with 01.01.1973 on 31.08.1987 (5355 days);
Red curves with 01.01.1995 on 31.08.2009 (5355 days)

A comparative analysis of the evolution of wind The growth probability or technical risk in the windy
loads in Moscow for 23 years Fig. 1a) confirms the impact days number for 23 years has increased almost by 1.5%
of the global warming process, the wind processes due to a reduction in the number of peaceful aerodynamic
character change in terms of growth during the observed periods, although there was a decrease of wind loadings
period of 150 days, the windy days number in a range events implementation  probability  in  a  range from 17.5
from 7 to 17 m/s due to reduction of aerodynamic calm to 27  m/s,  but  with  some  increase in  a range is above
periods in the area of speeds from 0 to 7 m/s, as well as in 27 m/s.
the increased speed range from 17 to 27 m/s. The evolution statistical analysis results of the

The probability or technical risk of the wind loads number and density of the variations (variance)
positive deviation from the long-term base for 23 years probability of the wind velocity in Moscow about its
has increased by 3.3% (Fig.1b). multiyear averages for the period 01.01.1973 on 31.08.2009

The statistical analysis results of the wind loads (Fig.2a,b), confirm the global warming manifestations
evolution in Moscow for the period 01.01.1973 on existence in a General decrease in the number of the
31.08.2009 also confirmed by the results of the statistical amplitude large deviations in the range from 6 to 18 m/s
analysis of the variations or deviations wind speed with some stabilization of the variations amplitude in the
probability density from multiyear averages in Fig. 2. range from 0 to 6 m/s.
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Fig. 3: The probability density of maximum velocity winds (a) and its variations (b) in Moscow
The blue curves with 01.01.1973 on 31.08.1987 (5355 days);
Red curves with 01.01.1995 on 31.08.2009 (5355 days)

However, along with some stabilization of wind
speed mean daily values relative to the multiyear averages
in Moscow, an increasing number of implementations of
strong and Gale-force wind loads when values of
velocities 14, 18, 21, 28, 32, 35 and 39 m/s, as shown in
Figure 3.

Maximum probability of deviations ( . 3 ) shifted
from positive in 6 m/s to negative from -3 to -5 m/s at the
growth of the wind speed maximum positive deviations
(variations) realization probability in the range from 6 to
17.5 m/s, but reducing the probability of the deviations
wind loads amplitudes percussion events implementation
from multiyear averages in the range 0 to 6 m/s. 

The analysis of maximum velocity winds probability
density curves in Fig. 3a) allowed the authors to identify
previously unknown regularity of the discrete nature of
the shock processes wind (gust) speeds intensity
increase manifestations, which can be represented the
discrete values rows:

For the observation period, 01.01.1973 on 31.08.1987

V = 5,7,10,14,18,21,25, 29, 31, 34, 38,max1

For the observation period from 01.01.1995 to
31.08.2009

V = 5,7,10,14,18,21,25,28,32,35,39, max2

that can be summarized in a table:

Serial number 
maximum N 1 2 3 4 5 6 7 8 9 10 11
V 5 7 10 14 18 21 25 29 31 34 38max1

12,5 24,5 50 98 162 220,5 312,5 420,5 480,5 578 722

V 5 7 10 14 18 21 25 28 32 35 39max2

12,5 24,5 50 98 162 220,5 312,5 392 512 612,5 760,5

The value  in this case is numerically equal

to the density of the atmosphere unit mass kinetic energy
and V  is numerically equal to the pulse momentummax1

relative density. 
Diagrams of specific impulse and specific energy

dependence  from  maximum   number   represented    in
Fig. 4.

As shown in Fig. 4a), starting from the second
maximum, with a small deviation there is a linear
dependence of specific impulse maximum number that can
be represented by:

where - respectively, the specific impulse of the
air wind flow, the initial impulse, constant sampling or
quantization   pulse  wind  gusts  maximum  number in

Fig. 3a).
Thus  we can  conclude  that  the  achievement  of

the  regular  maximum   excitation   wind   occurs   when
the wind flow specific impulse on the value of
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Fig. 4: Diagram of wind gusts specific impulse (a) and the specific energy (b) dependence from the maximum number in
fig.3a: brown V - for V   , blue - formax1 max2

If  you  divide  this  value  by  the  air  molecules  in
1  kg number at normal pressure and temperature

, then  we  obtain

As the distance between the molecules in the
average approximation  and the effective

value of the intermolecular vibrations amplitude in the
interaction , then the

seized gust angular momentum of molecules relative
fixed  neighboring molecule amount value

The obtained the molecules angular momentum value
confirms the physical correctness of the suggested by the
authors of the wind speeds regular maximum gust
excitation mechanisms, as she was sufficiently high
precision approaches the value of the Planck constant:

If we assume that the angular momentum of a single
molecule in the wind flow is evenly distributed
throughout the volume occupied by a molecule, then, we
can assume that its value for the interaction in one
direction or with respect to the “absorption cross-
section” will be numerically equal to the cubic root, that
is

and does not differ by more than +0,8% from the Planck
constant value.

Thus, according to the calculations, it can be argued
that the initiation of the wind is quantum mechanical
process and the authors quantum mechanical pattern has
a universal character, as is observed in the representative
among  geographical  points of the Earth on all
continents.



World Appl. Sci. J., 26 (9): 1219-1223, 2013

1223

CONCLUSION 3. Zengchao Hao, A., A. Kouchak and Th. J Phillips,

The summarized the global climate change and temperature extremes. Environ. Res. Lett., pp: 8.
aerodynamic manifestations statistical analysis results doi:10.1088/1748-9326/8/3/034014.
show that the greatest threat to the various spheres of 4. Adler, R., G. Gu, J. Wang, G. Huffman, S. Curtis and
human activity, including for the building industry, D.Bolvin, 2008. Relationships between global
agriculture, forestry and parks, marine and air transport is precipitation and surface temperature on interannual
not only global warming, but also the risk of wind and longer timescales (1979–2006). J. Geophys. Res.
processes extreme States in urban areas, both stagnant 113 2008D22104 CrossRef
and hurricane. 5. Beniston, M., 2009. Trends in joint quantiles of

This and probable development of the global temperature and precipitation in Europe since 1901
warming process can not remain without attention of and projected for 2100. Geophys. Res. Lett. 36 L07707
investors and insurers, self-regulatory organizations, Cross Ref.
owners of objects under construction, aviation, marine 6. Formulary, S.P., 20.13330.2011. Loads and impacts.
and energy companies and Federal services regulation Updated edition. 2011. SNIP 2.01.07-85*. Moscow:
and urban planning. Ministry of regional development RF.

In this regard, the quantum mechanism and cause- 7. Construction standards and rules SNIP 23-01-99*
effect relationships study results of the wind processes "Building climatology". With the amendments from
formation are of particular interest for simulation and December, 24, 2002. Moscow: Gosstroy Of Russia.
forecasting the evolution of the shock aerodynamic loads 8. Telichenko, V.I., M.S. Hlystunov, V.I. Prokopiev and
power on technosphere facilities and construction long- Zh. G. Mogilyuk, 2011. Loads and impacts. The
term life cycle. cosmogenic evolutions phenomenon of the maximum
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