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Annotation

This work is motivated by the need to find new approaches to solving the problem of long-term weather forecasting, the accuracy of which for
more than half a century remains practically just over 60%. In other words, various methods used for long-term forecasting of meteorological
variables, namely, numerical, dynamic-stochastic (for example, various modified methods of analogues) do not give a significant result. The former
are associated with the problem of predictability (Lorentz attractor), the latter turn out to be unstable due to random fluctuations in the deviations
of atmospheric processes from their certain norm, which in the long term leads to great difficulty in predicting these deviations.

Fundamental research started by N. A. Kozyrev, summarized in his monograph “Causal or asymmetric mechanics in the linear approximation”,
work carried out in theoretical physics by J. Wheeler and R. Feynman, developed by D. Savage, ]J. Cramer, regarding interpretations of quantum
nonlocality, which were generalized at the macro level on the basis of experimental studies carried out independently by Professor S. M. Korotaev
and electronics engineer E. M. Avsharov, as a result of which the existence of a fifth type of interaction of a non-field nature was once again proven,
received recognition in the scientific world. These works, indicating the existence of a fundamentally new type of interaction between irreversible
processes of any nature, are a direct guide to solving the problem of long-term weather forecasting based on a completely new approach, which is

outlined in this article.
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Introduction

The problem of long-term forecasting of meteorological vari-
ables, which cannot be solved with acceptable accuracy for more
than half a century, is the result of the incompleteness of our knowl-
edge about the structure of Nature, limited by the classical theo-
ry of physical processes within the framework of electromagnetic
and gravitational interactions built over centuries. Meteorology, as

@ @ This work is licensed under Creative Commons Attribution 4.0 License | AHM.MS.ID.000546.

one of the sections of applied physics, includes laws obtained as
a result of theoretical and experimental research in fundamental
physics. As a consequence, the range of problems under consider-
ation is limited to the particular application of established physical
theories within the framework of four types of interactions - elec-
tromagnetic, strong and weak gravitational. This situation of me-
teorological science, due to the lack of feedback with theoretical
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physics, causes great inertia in its development, namely, the timely
assimilation of new, advanced directions in theoretical physics. The
absence of research in meteorology based on the results obtained
in theoretical physics, different from the accepted paradigm, leads
to its stagnation, an example of which is the problem of long-term
weather forecasting.

Limiting themselves to the classical framework of physical sci-
ence, meteorologists were forced to justify the very low accuracy
of long-term (from a month and more) weather forecasts. Within
the framework of classical physics and the existing mathematical
theory, this “justification” was not difficult to find: the limit of pre-
dictability in satisfactory limits of forecast accuracy is limited to
two weeks (the “butterfly effect” or Lorenz attractor), when small
oscillations of the system over large time intervals result in large
deviations. And the more time passes, the more difficult it is to pre-
dict these deviations.

Macroscopic Nonlocality

Beginning with the works of [1-9] and others, a number of sta-
tistically reliable facts have been accumulated in geophysics and
astrophysics on the dependence of remote irreversible processes
of various natures that have neither a direct nor an indirect con-
nection based on known (electromagnetic and gravitational) inter-
actions. For example, the dependence of the rates of some physico-
chemical reactions and geological sedimentation on solar activity,
the dependence of variations in cosmic ray muons and natural ra-
dio activity of rocks, the non-tidal component of the dependence of
seismicity on the Earth and the Moon, etc. [10]. All these processes
of completely different natures have a common feature, expressed
by irreversibility (dissipativity). The above connections - “strange”
correlations, have been discovered in recent decades by scientists
of various specialties - astronomers, physicists, chemists, geolo-
gists, geophysicists, and for a long time remained scattered within
narrow specialists, while they lay on the surface for centuries in
the form of folk signs. For example, the ability of plants to predict
the future state of the atmosphere: about 400 species of plants are
known in the world that have the ability to predict weather chang-
es no worse than modern hydrometeorological services. Some of
them close their flowers or inflorescences before precipitation,
changing their position in order to protect pollen from moisture
and at the same time reduce heat transfer. Other plants begin to ac-
tively secrete nectar, thus attracting pollinating insects. Others ab-
sorb droplets of moisture before rain, and others have the ability to
change the shape and position of their leaves. Abundant flowering
of thistle is a harbinger of a warm and dry autumn and many other
things. However, within the framework of classical physics, these
“harbingers” did not find any explanation and therefore remained
“invented” signs in scientific circles.

In recent decades, a “critical mass” of empirical facts in various
scientific fields has been reached, and their commonality has be-
come visible.

Progressive scientists could not leave these facts aside. The
works of N. A. Kozyrey, ]. A. Wheeler, R. P. Feynman, J. G. Cramer,
I. Prigogine, ]. Bell, S. M. Korotaev, E. M. Avsharov and others led
to the development of a new direction in physics: at the quantum
level - “Quantum nonlocality”; at the macro level - “Nonlocality of
dissipative processes”. Macroscopic nonlocality is a new physical
effect consisting in the correlation of dissipative processes without
the mediation of local carriers of interaction, which are obligatory
in classical physics, which explains the frivolous attitude of classical
scientists to folk signs associated with future weather. At present,
under the weight of experimental facts, the “classics” have changed
their views on existing types of interaction.

The fundamental possibility of long-term weather fore-
casting based on the effects of macroscopic non-locality is that
the fifth type of interaction is realized in nature - interaction
without the mediation of local carriers, in which a specially con-
structed initial signal carries information about the state of the
environment, in particular, the atmosphere, in the future.

A trial experiment on long-term forecast of meteorologi-
cal quantities based on macroscopic nonlocality

As an example of practical implementation of the effects of mac-
roscopic nonlocality for the purposes of long-term forecasting, we
will use the data obtained at the Institute of Geoelectromagnetic
Research of the Russian Academy of Sciences (Laboratory of Marine
Experimental Research) by Professor S. M. Korotayev [10]. These
data represent a signal measured in order to detect the relation-
ship between the change in entropy in a certain trial process and
the change in entropy in the environment with the exclusion of all
known types of classical local interaction. It is not the entropy that
is measured directly, but some indirectly related observable mac-
roparameter. The designed detector has maximum sensitivity and,
at the same time, is reliably shielded from classical effects. In gen-
eral, an installation was built on the basis of two types of detectors
based on the relationship between entropy and the value of the
potential barrier. In one, spontaneous variations in the difference
in the proper potentials of weakly polarizable electrodes in the
electrolyte (U) were measured, and in the other, the dark current
of the photomultiplier (I). Continuous measurements were carried
out over the course of a year. Fig. 1 shows a graph of the correla-
tion function between the detector readings (dark current signal
IA) and the surface pressure P for the same annual period (1997).
The correlation function, constructed as a function of the time shift,
has a maximum correlation (R = 0.902) at a shift of 73 days. The
predictive properties of the detector can be very clearly seen in
Fig. 2, where the graph of variations in the detector indicator 1A
(dark current) is shown under the letter “a”, and the time course of
the surface pressure, shifted in time relative to the detector signal
curve by 73 days, is shown under the letter “b”.

The regression equation P_.=1,.) with the determina-
tion coefficient R*=0.869(R=0.932) is determined by the expres-
sion:

P=972,648+8,7671 ,—5,3261 > +1.4311 > —0,1807 * +0,011/ > —0,00037 ,° +3,355.10°1 ]
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Figure 1: Correlation function «signal — pressure» as a function of time shift.
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Figure 2: Variation of detector signal |, predicting variation of pressure P with a lead time of 73 days.
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Conclusion

The effect of macroscopic nonlocality is a new direction in
physics, it can and should become the main method of long-term
forecasting, opening a completely new direction in meteorological
weather forecasts. The hardware base (detectors), developed by E.
M. Avsharov [11], successfully passed the author’s and production

tests, found a very important application in medicine. Regarding
meteorology, here it is necessary to carry out deep studies of mac-
roscopic nonlocality using the devices developed by E. M. Avsha-
rov, within the framework of the selection of plants - harbingers of
weather, to study the properties of their potential, to obtain delays
of the detector signal potential relative to the time course of meteo-
rological quanti-ties, i.e. to determine the time shift into the future
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for a given plant and to construct regression equations for various
meteorological quantities.
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