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Abstract. The problem of the origin of water on our planet is being excited in the natural sciences. Quite a bit
of speculation, statements and fairly reasonable hypotheses and theories on the affected subject accumulated during
the development of all terrestrial civilizations in a vast arsenal of these sciences. Among them special attention of the
scientific community is involved in competing with one another infiltration and condensation theories. It is very
important to clarify their role in the formation of natural waters during the impending environmental disaster, as it
will help in the development and making the right decisions.

For this reason, in this article the review and analysis of information since 1869 is presented. On the basis of
empirical data on these theories it was concluded that the predominant role of the condensation of water vapor of the
atmosphere in the formation of all types of water resources of the planet and the need to take account of these
findings for all water and environmental calculations.

In this article the recommendations on the need of broad dissemination of research data on this most important
alternative source of fresh water was made. It is noted that water obtaining from the air is the main for the water
supply of plants in arid regions that will solve the food security of these countries and to ensure the development of
animal husbandry. Implementation of projects for the development of water vapor from the atmosphere will fully
meet the needs of all earthlings to safe drinking water and agricultural needs.

In natural sciences about water thousands fusses problem about the origin of water on our planet. The
scientific community argues following views about the origin of groundwater [1-4].

Theories and hypotheses about the origin of groundwater

Source of origin Types of water Subtypes water
Solar wind
Space -
Vaporspherical water
Juvenile Geyser
(pristine water) Volcanic
Infiltration
Condensation
Pll\?;titrzliy Vadose Buried (sedimentation)
(reformed water) Condensation-effusive
Transpiration (or metabolic)
Deep-reformed ocean water
Wastewater
o Manmade
Planetary artificial Anthropogenous - -
Industrial and domestic
Agrochemical
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From this variety considered types of many waters, according to calculations authors of these ideas,
can claim on title ancestor of all the water resources of our planet, of course, provided that period of
implementation must be very long.

For example, according to the solar hypothesis of M. De Tyurviyalya [3], corpuscular radiation of the
sun led to the emergence of the solar wind has brought into the Earth atmosphere a large amount of
hydrogen atoms which entered here in connection with oxygen. However, most researchers  have
preferred earthly origin of water resources of the Earth and mainly, infiltration as the most clear from all
put forward ideas [5].

For this reason, many thousands of natural sciences are dominated by infiltration theory of the origin
soil and groundwater, according to which they are formed mainly due to precipitation and infiltration.
With time the practice of water user data, that do not fit into procrustean bed of this theory, were
accumulated [5, 6].

The main representative of this direction of origin soil and soil-ground water was a German scientist
Otto Folger [5].

Still half a century ago this scientist using facts proved that the Earth evaporates water much more
than it receives of precipitation. Relying on these data, he suggested that another power source exists
which provides supply this additional of water. Such a source is the vapor moisture atmosphere which,
together with air permeates into the ground, and here, reaching areas with decreasing temperature, the
vapor moisture parts with air and condenses on soil particles.

That speech became the beginning of revival scientific interest lightly forgotten condensation theory.

However, the hypothesis of Folger among scientists of that time did not find supporters and the
contrary had been subjected of fierce criticism. The most active among infiltrogen was a German
meteorologist professor Gunn who found the weakest points of proposed hypothesis [5].

In Russia the condensation theory was developed quite independently. The first attempts to prove the
presence of such source of water and to develop management ways of condensation of water to ensure that
the plants are marked in 90s of the nineteenth century.

Particularly in this direction talented Russian researcher Kostychev P.A. advanced [5], who makes
the following message: "... The amount of water which the plant receives from the rain in the most
favorable cases is only half that what need plants and missing water it receives from air through its many
multiple transposition". In addition, based on experiments with soil especially with black soil and humus
he came to conclusion that if change quality of the soil, it will reduce the amount of evaporable water
contained in the soil.

Unfortunately, this breakthrough idea had been ignored infiltrogen.

The most important works of this period by condensation of vapors in soil are belonged to
H.A. Golovkinsky, .M. Peddakasu, G.Y. Blizninu, P.A. Kostycheva, F.I.Ziebold, S.K. Kuznetsov,
A.Ph. Lebedev, A.Y. Rakov, N.Ph. Lukin [5, 7].

Earlier experiments over condensation of vapors in the soil were conducted in Crimea by
Golovkinsky N.A. [5], and he managed to state the connection between temperature and amount of
precipitation. When temperature of soil above the air temperature, concentration underground dews do not
occur, otherwise precipitation appears.

Ziebold F.I. [5] has been induced on the idea of the possibility of condensation of vapors in loose
rocks godsend in the surroundings Feodosia of traces extensive ancient hydraulic structures in the form
heaps from rubble and clay pipes. Relying on these assumptions, he built the so-called cup of Siebold - a
kind of condenser, which confirmed possibility of formation water due to condensation of water vapor in
the atmosphere. His condenser gave before 432 liters of water per day, but worked briefly as the concrete
floor of this building had cracked.

In report of Kuznetsov S.K. "On condensation of water vapor in the soil" tigations reported by him in
1903 at the 78th meeting of Commission of the soil Free Economical Society, substantiated the following
provisions:

"... We need to ensure that penetrates whether the moisture air in the Earth as it penetrates there and
how much ..." [5].

"... 1. The air is a mechanical mixture of gases and water vapor. The gases are very slowly heated and
cooled, and water vapor on the contrary. When injected into pores of soil the separation of water from
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vapor and gases will occur. The liquid water are almost 770 times heavier than air gases and in the form
water vapor is almost two times lighter than air and penetrates into the upper layers of the atmosphere.
The border 3-100 degrees - vapor with the properties of gases, 3-4 degrees - the highest density, that is in
this gap the water passes a number of colossal changes. The water vapor at 100 degrees and 766 mil-
limeters pressure has a volume of water 1700 times that of water from which it was formed. When the
temperature increases 4-100 degrees it increases in 1700, that is, each degree of heat acquired corresponds
change in volume more than 17 times, gases when heated at these degrees after cooling change by just
1\273 of its volume. This is the reason of rapid bundle of water a single masses of air.

2. The pressure of water vapor in the atmosphere extends unequally with pressure of gases. The vapor
pressure at the height of 2000 meters is reduced by half and the gas pressure only at height of about 5000
meters. From here steam down to the ground faster than gases due to the acquisition speeds should soon
flow into the pores of the soil.

3. The gases are chemical calcitonin gravitation to each other and soil particles only in exceptional
cases, and water vapor possess a huge affinity and attraction to particles of the earth.

4. Decreasing jets of water vapor cooled in the pores of the soil, give its warmth, which should be
rejected in the space above the surface land so that the soil has once again become a refrigerator. Such
radiation is performed constantly. But we can not take into account heat which, with one sides, the earth
receives from the sun from absorbs condensation of water vapor itself is a chemical processes, but on the
other - it also radiates into space. We believe that it radiates thus as to maintain necessary temperature
decrease to a depth of 10-11 fathoms. The amount of heat released by condensation must be large. Also
large and radiation. If this radiation is not, there will be condensation.

5. The sand very heats capacity and porous, therefore it cools properly water vapors and makes them
consume warmth. Being a heat capacity of radiating heat it easily regenerates the conditions for
condensation. Its heat capacity determines by very weak thermal conductivity. Therefore, heating of sand
by the sun is carried out only at a shallow depth. This allows to save a significant temperature difference
between the upper and lower layers.

6. The less radiation soil, the more therein well developed in chemical affinity to water vapor and
conversely than weaker affinity (as in the sand) the stronger property of the radiation, i.e., where less
physical reasons of condensation there strong chemical and conversely.

7. Gases of air are very heat transparent and water vapors on the contrary. Air saturated with moisture
at 70 times less heat transparent than pure air. Therefore, heat radiation of the earth and its cooling will be
stronger than drier the air. Under other equal conditions than drier will air the greater will difference
between temperatures the soil and air, the stronger will be inflow of comparatively dry air that allows to
extract from it more moisture due to the propagation large volumes.

8. Droplets of water to hover thick on grain do not interfere with radiation sand. Grain of sand by
taking away heat and steam to thicken droplets of water themselves can radiate through its taken away
from warmth. It seemed to be refracts and reflects heat, which takes away and immediately emits.

9. There is no need been to air could penetrate the soil in such volume which would contain as much
moisture as it condenses there, because water vapors easily separated from the gases at cooling and rapidly
falling into the pores of the soil, and the gases stubbornly cooling and resist against cooling compress and
therefore there remain near the surface ground.

When the air is warmer than the land, water vapors must continuously flow into the pores of the soil,
because the ground draws them into itself, cools and significantly increases their density and thickens
them into jets which flow deeper and make room for further influx of vapors. The earth thus like a pump
pumps out water vapors from the air, plants and feeds them forms underground water flows. Not gasses
flow into air and soil vapors entrain water, and vice versa.

In each sandy soil we have to meet such a depth where the temperature is always saved, necessary for
condensation of water vapor in the air, and a level at which there is not only moisture, "but also to must be
water at presence aquitard” [51].

Based on these arguments, facts and laws of physics, S.K. Kuznetsov convincingly proved a real
opportunity not forming method of soil infiltration, groundwater. He actually laid the first brick in the
foundation theory of the condensation of water vapor in the atmosphere as the main regulator at formation
all types of water. Russian scientist, agrophysics A.F. Lebedev [5] conducted numerous experiences,
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concluded that the soil and the soil saturated with water not only from precipitation of different types, but
also due to water vapor atmosphere and water vapor moving from the lower aquifer to the surface of the
earth. Developing ideas and views of M.N. Krasheninnikov and K.V. Speranskii [5], he claimed that all
movement of water vapor in the soil is due to the difference of elasticity due to the difference in
temperature in different soil layers. In winter steam moves from the soil into the soil and enriches the
water in summer, on the contrary. At the same time enriching the soil with water due to water vapor of the
atmosphere is due to the molecular and thermal condensation of water vapor in the atmosphere only in the
surface layer of soil. P.I. Koloskov (1937) criticized the incorrect assessment of A.F. Lebedev (1936) size
possible condensation (up to 100 mm) minimum temperature of the soil surface without plants and
humidity at 2 m. It is speculated that it may condense steam after a strong advective cooling soils and
transpiration couple day at a sufficiently powerful herbage, considering the recent not as a parish and how
to save water consumed from the soil.

Russian scientist E.N. Blagoveshchensk [S] emphasized that, " The establishment condensation
genesis of soil moisture allows to consider all different water industry desert regions. As aquifer recharge
happens in some measure due to the condensation of water and the resumption of evacuated reserves
should depend on the intensity condensation processes. On turn there will be study of quantitative side and
condensation time and development agro-technical and melioration measures for their use.

By studying natural processes occurring in gray soils and brown soils, E.N. Blagoveshchensk made
the following conclusions on their moisture regime (1963): "The total balance of daily moisture changes
for the year exceeds the annual balance seasonal changes. In brown soils it reaches 1000-1200 mm,
exceeding seasonal 500-700 mm twice for gray soils - 700-900 mm, exceeding seasonal 100-160 mm in
five or six times. The greatest oscillations of soil moisture in annual course at the soil surface in daily
section at depth 50-150 cm. "

The greatest success in the study of soil moisture was reached by Nikolai Fedorovych Lukin [5].
Relying on huge information material and advances in molecular physics, he spent series of brilliant
successful experiments to cultivation of various water-demanding agricultural crops using the receptions
allow plants to get water from the air.

Having analyzed huge actual material from related sciences (physics, soil science, agricultural
chemistry, hydrology, meteorology, and others.) and according to their bibliographic guide "Condensation
of water vapor atmosphere in soils and surface layer" [5], no less than thousands of documents plus a
variety of reports and having performed numerous experiments he has led to a single indicator synergistic
phase transitions of water in different physical environments. Based on these data he conducted a number
of experiments confirming an important role of moisture vapor atmosphere in plant nutrition directly from
air and due to received from water vapor of liquid water. Proceeding from performed works he reached the
following conclusions:

1. The system of soil-atmosphere is primarily super system of water-vapor in which the quantitative
ratio between molecules of water and the pair is in a movable equilibrium, managed temperature regime
system.

2. In its turn temperature regime of system is determined by two opposite processes: a permanent
own radiation earthly surface, as a body, having a temperature above absolute zero and impulses
insolation caused by daily rotation planets and slope of axis of rotation. In annual cycle of these opposing
heat flows in total calculation of roughly equal. This is evidenced relative stability the Earth's climate. But
in each moment or period of time it is not so.

Instrumental observations of daily dynamics of soil moisture in complex with observations of
dynamics of the main meteorological elements clearly highlights the process of moisture exchange
between soil and atmosphere, its intensity, driving forces and authentic importance of moisture vapor in
the water balance of the soil.

Ongoing process of molecular exchange on the brink water - vapor in the air causes the close
connection between the liquid water in the soil, vapor in the soil's air and vapor in the atmosphere,
effectively combining their into a single unit.

The water vapor in the atmosphere is not an independent water education, as integral constituent of
gaseous components of Earth's hydrosphere associated with liquid and solid components its constant
molecular exchange.
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Hence the vapor moisture in the atmosphere, quantitatively assess the modest enough numbers, in
reality inexhaustible as itself hydrosphere.

In the composition the Earth's atmosphere water vapor forms a global steam shell enveloping the
entire globe. But unlike the other gases, phase state of substances, which in all range of natural
temperatures on the earth's surface is stable, vaporous shell of the Earth experiences a constant
fluctuations, and its power depends crucially on the temperature of underlying atmosphere, earth surface
in each geographic location. By virtue of this partial pressure water vapor in the Earth's atmosphere varies
from 30-40 millibar in the tropical belt and to hundreds of millibar in polar regions.

The water vapor moves independently by diffusion due to drop partial pressure and as part of air at
vertical and horizontal movement of air masses.

Due to constant average drop OHR at 30-40 millibar between tropical and polar latitudes there is a
constant diffusion movement of water vapor from the tropical latitudes where evaporation predominates in
polar latitudes, where the predominant condensation.

The quantitative side of this moisture flow anybody yet has not been studied and is not defined, but
about its presence indicates noticeable difference in salinity of the world ocean falling from the tropics to
the poles, The same regularity in the mineralization of water in lakes and river flow exceeding over the
amount of precipitation in the water balance river basins locate.

The paltry value of OHR in polar regions are explained not that there do not penetrate well humid air
masses, but constant and very intense absorption cold vapor from earth surface and atmosphere by
dehydration during cooling.

An analogous phenomenon happens high in the mountains covered with glaciers, therefore glaciers
and cold tops of mountains are natural condensers of moisture.

Nutrition mountain rivers and streams obliged not only and not so much rainfall patterns and their
infiltration into the soil how constant process of vapor condensation on cold glaciers and mountain tops,
much cooling due to own infrared radiation.

Importance of establishing the existence of this natural phenomenon lies in the fact that it may
become the object regulation on the part man.

The huge amount of water vapor tolerated in the atmosphere to the air currents. For example,
according to the Research Institute of Water Problems of the Academy of Sciences, A.L. Kuznetsov, 1978
[5], the total moisture transfer over the territory of Central Asia with the air currents for a year makes a
huge number - 3000 km? of water.

The average moisture content of the atmosphere is estimated to about 14 000 km, i.e. one order of
magnitude larger than it is contained in all the rivers of the world combined. The distribution of moisture
vapor of the atmosphere over the regions, suitable temperature conditions for agricultural use, many times
over more evenly than the river network.

According to the principle of dynamic equilibrium every equilibrium system seeks to compensate for
any imbalances arising in it due to external influences in some of its parts. The water vapor plays the role
of coolant and therefore any removal of heat from the surface of the soil, any shortfall in its soil system -
atmosphere will compensate moving soil from the atmosphere appropriate amount of water vapor and thus
increase the level of moisture.

Decrease in temperature surface of the soil helps to reduce the flow rate it exchange fund moisture
and keeping it in the root-habitable zone of the soil at a higher level in any, even most rigid climatic
conditions. The plant roots to diffuse moisture from the soil with power of 30-50 atmosphere and can be
removed from the soil as a liquid and vaporous moisture retained by soil particles with a smaller force [8].

Another natural moisture cycle in the system occurs: soil - specific plant - atmosphere - soil, which
explains the repeated use of plant exchange fund moisture in the soil.

It is likely that the macro and micropopulation of the soil also plays a role in the local moisture
exchange.

Basis of all above applications is moisture exchange diffusion distribution or movement of water
vapor in the air.

The atmospheric circulation, the formation and precipitation very thoroughly studied, as rainfall
mistakenly was considered to basic water balance of a credit article and moisture exchange between
atmosphere and the earth's surface. The reason for this confusion is due to the fact that rainfall is a sure
sign not only saturation, but also the oversaturation atmosphere of moisture. Precipitation - that part of
moisture which the underlying surface of the earth (water, soil) has not had time or could not swallow by

— 209 =——



Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

some reason in the vapor state, and the atmosphere can not hold in itself temperature conditions prevailing
at any given time.

The vapor moisture of the atmosphere - a gas component of the earth's hydrosphere, can be used for
the removal of its fresh water in unlimited quantities as to enhance efficiency of plants by using
management practices and to meet the different needs of national economy after its condensation through
a variety of technical means, and also to increase groundwater resources or creating new aquifers there
where need arises in fresh water.

During the second half of the twentieth century to the condensation of moisture vapor atmosphere
also drew attention and Alexander Rakov engaged phytomelioration of Nogai land. Attentively having
studied the works of V.V. Dokuchaev (1892), A. Ismail (1893), I.E. Ovsinskii (1899), P.I. Koloskov [5,
7], he spent many years to cycle experiments in field conditions and proved that the condensation power
on arrays with a continuous herbage cultivated plants at their mulching comparable to the average rainfall
of the region. While noting the importance of condensation, he wrote: ".... The proofs flowing economy
(condensation) transpiration and advective of water vapor in the soil:

* comparison of temperature dew point of the air above the ground with soil temperature under the
serried of herbage indicates the possibility of condensation of vapor transpiration in the soil under such of
herbage.

* the lyzimetric measurements also revealed that there are periods when with model through lizimetr
surrounding soil penetrates more water than it gets in the soil pluviometer. This is possible only due to
condensation advective, transpiration of water vapor or a combination of both;

* about the possibility values and importance of economy precipitation in the soil moisture
calculations confirm field transpiration ratio. Their value under the serried productive grass stands in
many cases much less commonly accepted. This is possible only at considerable value of these phenome-
na ... "[7].

In his doctoral dissertation A.Y. Rakov also repeatedly emphasized increased level of groundwater
under fields with a solid herbage crops. This phenomenon he connects with the condensation of water
vapor in the atmosphere and reinforces his argument data lizimetry observations and chemical analyzes of
water from wells regime.

Experimental work of N.F. Lukin on cultivation plants using water from the air and conclusions the
doctoral dissertation A.Y. Rakov were confirmed in the experimental plot of the Institute of Hydrogeology
and Hydrophysics of the AS of the KazSSR, there have been conducted collection of materials and some
experiments in the glacial area of Trans-Ili Alatau [5, 9].

Unfortunately in connection with restructuring of the financing these studies has been discontinued,
although they are essential scientific and applied value for the national economy and scientific
confirmation the theory of forming condensation groundwater in soils and sediments [9].

Over the last decades studies of condensation processes went far beyond the needs of farmers and soil
scientists and hydrogeologists: this condensation in the snow cover (L.I. Faiko [10]), and the condensation
of water miner (E.S. Dudar), and condensation processes on historical monuments (S.M. Mukhamedjanov
and F.V. Shestakov), and condensation in the fracture-karst reservoirs in which V.N. Dublyansky [9]
confirmed the importance of condensation processes in the formation of water, especially condensation
springs, the importance of studying the dynamics of these processes in the daily operation at the global,
regional and object levels.

So, thanks to the efforts of many researchers and numerous experiments and their results in the
introduction of advanced economies, based on the above facts, arguments and experiments, it can be
argued that the condensation theory was in the sciences of water rights and provisions its place. However,
the story of the condensation of water vapor from the atmosphere does not end there. To a new source of
clean renewable constantly fresh drinking water was available to every inhabitant of our planet requires a
broad popularization and application of the results obtained, the establishment of training and manuals to
obtain water from the air. This will be the beginning of the crisis of Water Sciences and the beginning of
widespread combat the global water and environmental catastrophe will be the basis for food security of
all countries.

We stand on the threshold of the greatest creative achievements in the natural sciences on the water,
on the threshold of new discoveries in the hydrosphere, at the threshold of a new science — condensation.

Having mastered and knowing the full potential of new knowledge, humanity, blessed by higher
forces, gets their hands on opportunity to lead the world to the general welfare.
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KOHJEHCATTBIK TEOPHUSICHI — 3AHbI BOMBIHIIIA OMIP CYPYI'E
®. B. lllecTtakoB
«OBISy» XKIIC, Anmatsl, KazakcTan

Tipek ce31ep: sxepacTbl CyJIapbIHBIH IIBIFY TET'l, KOHICHCALMACHI, HHHIbTPALHUS TEOPHACHI, BUIFAIIbI Oepy.

AnHortanus. JKapaTbulbICTaHy FBUIBIMBIHAA IUIATEHAMBI3AFBl CYIBbIH Haiia Ooily Maceseinepi 3epTTeiyze.
XKepneri epkeHHETTep KaIbl KONTEreH KO3KapacTap, TEOPHsUIAp MEH FBUIBIMH THIIOTE3alap aTajIMBIII TaKbIPBIII
OOMBIHIIA FHUIBIMHBIH KOPXKBIHBIH TOJBIKTHIPABL. OCBUIApABIH 1HIIHAE FBUIBIMH KaybIMIACTHIKTBIH Ha3apbl
KOHJICHCAlIMsI TEOpHsiChl MeH Oip-OipiMeH THQUIbTpalus OacekenecTirine ayaapbuibl. KyrinieTiH Oonariakrarsi
SKOJIOTHSUIBIK aNaTTBhIH alAbIH ajy YIIIH JKOFapblia aTalfaH YAepiCTepAiH TaOuFH CynapAbl KaJIBIITACTHIPYIArbl
OPHBIH 3€PTTECY MaHbI3/bI.

Coun cebenri, Makanazna 1869 sxpuiian 6epi MaIiMETTEpre XYPri3iIreH Tajjgaysiap MEeH ecenTep XHHAKTAJFaH.
OMIMPHUKAJIBIK MAJIMETTEepre CyieHe OTHIPBIN, arMocdepaarbl CyAbIH Maia 0oidybl MeH OapliblK TaOHFaTTarbl
Cynap yIIiH Oy KOHACHCALUSICBIHBIH OPHBI MEH POJIi )KOFaphl JIeT€H KOBIPBITHIH/IbI )KaCaIIbIH/IbI.

Maxkaraga TYIOIBI CYIBIH MaHBI3IBIH allbTCPHATHBACHI JKOHIHIETT MONIMETTEPHi KOMIIUIKKEe TapaThIl,
TaHBICTBIPY KEPEKTIri alThUIIBL. Ayamarsl OyIbl CyFa aifHAIIBIPHII, OHBI MaJl MCH €TiHII CyFapyFa )KyMcay KeIrTereH
MOoceleNnep i MemeTiHAiri MoiiM. ATMocdepaarsl ayaHbl Cy peTiHAe MaijalaHy X00achl dJeM XaJIbIKTapBIHBIH
CyFa JIeTeH TaIlIIBUIBIK MOCEIICCIH MIeTep .

KOHJIEHCAIIMOHHASI TEOPUS — ITPABO HA )KU3Hb
®. B. lllectakoB
TOO "OBIS", Anmarsl, Kazaxcran

KuroueBble cj10Ba: o3eMHbIe BOABI, KOHIEGHCAINS, TEOPHU HH(MWIBTPALMHI, IEPEHOCA BIIarH.

AHHOTaIIHH. Hp06neMa MPOUCXOXKIACHUSA BOABI Ha HalleW MIaHeTe MPOABIACTCA B €CTCECTBCHHBLIX HayKax.
JIOBOJIBHO MHOTO TNPEAIOIOKEHUH, 3asBICHUA M JOBOJIBHO Pa3yMHBIX THIOTE3 M TEOpPUH O 3aTPOHYTOH TeMme,
HaKOIUICHHBIX B XOZI€ pa3pabOTKM BCEX Ha3eMHBIX LUBHJIM3ALMMA, B OOLIMPHOM apceHalie 3TuxX Hayk. Cpeanm HUX
oco0oe BHUMaHHE HAyYHOTO COOOIIECTBA Y/ENEHO yYacTHIO B KOHKYPEHLIUH JAPYI C IPyroM WHQWIBTPALMH U
TEOpHU KOHJAEHCAIMH. DTO OYEHb BA)XKHO, YTOOBI BBIICHUTH MX pOJb B ()OPMHUPOBAHUM IPUPOIHBIX BOJ B XOHE
MIPEACTOSIIEH HKOJIOTHIECKON KaTacTpodbl, TaK KaK 3TO TIOMOKET B Pa3BUTUH U MPUHSITHH ITPABUIIEHBIX PEIICHHUH.

ITo »TO#t mpuumHE B 3TOH CTaTbe MpencTaBleHbl 0030p W aHamu3 mHGopMmammu c¢ 1869 roma. Ha ocHoBe
IMIMPHYECKUX JaHHBIX [0 3THM TEOPHSAM OBUI CIENaH BBIBOJ, YTO MPeodiiaaroniasi poJib KOHICHCALMHU T1apOB BOIbI
B aTMocdepe B pOpMUPOBAaHHHU BCEX THIIOB BOIHBIX PECYPCOB IUIAHETHI U HEOOXOJMMOCTH Y4eTa dTHX NAHHBIX IS
BCEH BOJIBI M 9KOJIOTUUECKUX PAcUETOB.

B oroii crarbe ObUIM cHENaHBl PEKOMEHAALMH O HEOOXOIMMOCTH IIMPOKOTO PAaCHpPOCTPAHEHHs Hay4HBIX
JIAHHBIX IO 3TOMY BaKHEWIIEMy aJbT€PHATUBHOMY HCTOYHHMKY NpecHOil Bozpl. Ciemayer OTMETHTh, YTO BOJA,
NOJTy4eHHas! U3 BO3/yXa, SIBISIETCS OCHOBOM JJIsl BOJJOCHA0)KEHUSI PACTCHUH B 3aCYIJIMBBIX pallOHAaX, YTO ITO3BOJIHT
peUINTh MPOAOBOJILCTBEHHYIO 6630H8.CHOCTI: OTHUX CTpaH U O6eCHe'-lI/lTI) Ppa3BUTHUC KUBOTHOBOJCTBA. Peanmaunﬂ
MIPOEKTOB I10 PA3BUTHIO MAPOB BOABI M3 aTMOC(ephl OyAET HOIHOCTHIO YAOBIECTBOPSATH IOTPEOHOCTH BCEX 3EMIISTH K
0e30macHOl MUTHEBOW BOJIE M CENTLCKOXO3SHCTBEHHBIX HY XK.

Tlocmynuna 22.05.2015 2.
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