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Environmental Problems
The current forms of nature use either disturb or destroy natural ecosystems, the functions of which create
and stabilize environmental conditions suitable for human life. The authors of this article propose to switch
from the strategy of intensive consumption of natural resources to an economic model that would maintain
natural environmental regulation and ensure the sustainable development of civilization. The environment
oriented concept of nature use developed by the authors is based on the principle that we should first preserve
the environmentforming functions of biotic communities and the diversity of living organisms.
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ronmental pollution. In particular, nitrogen and phos
phorus flows in land ecosystems have increased two to
three times as a result of the use of fertilizers [7]. Thus,
the pressure of agriculture on the biosphere embraces
not only land but also water and energy resources.

Humankind needs food, freshwater, and energy to
exist on the earth. These resources are created with the
functions of the current biotic communities (for
example, soil fertility and pure water) or were created
by them in the past (hydrocarbon fuel, the base of
modern power production, is a result of the accumula
tion of organic matter by the biosphere in previous
geological eras). The atmospheric composition, stable
climate, and other equally important conditions that
ensure human life on the earth are also maintained by
the communities of living organisms that regulate the
balance of biospheric processes. However, the current
renewable resources are nearing the upper limit of
the biosphere’s restoring capacity or, according to
some estimates, have even exceeded this limit. It is
not by chance that many specialists emphasize the
necessity to fundamentally change the strategy of
nature use [1–6].

The earliest sources of nutrition for people were
products extracted from the natural animal and plant
populations (hunting, fishing, etc.); only fish and sea
food have preserved their economic significance to
date. These resources are being used practically to the
full, which is proved by the dynamics of global catch
and the state of the main trade hydrobiont species [10,
11]. The aggregate catch of fish from sea and internal
water bodies in the late 1990s stabilized at 92–93 mil
lion tons a year. This stabilization was determined by a
decrease in fishery reserves, the use of which had been
growing during the second half of the 20th century and
reached an excessively high level by the beginning of
the 21st century. If the current scale of the exploitation
of global fishery reserves remains unchanged, 80%
of the resource taxa of fishes and marine inverte
brates may lose their commercial importance by the
mid21st century [11].

THE LIMITS OF LIVING NATURE’S
RESOURCES
Food production is based on agriculture. Agro
cenoses occupy about 40% of the land surface today
and should be viewed as the currently largest biome of
land. Plowing inevitably leads to the development of
soil degradation processes, the intensity of which has
already reached 13 million hectares a year. The veloc
ity of soil erosion in the agrocenoses is one to two
orders of magnitude higher than the velocity of soil
formation under natural vegetation [7–9]. Over the
past 40 years, increase in crop yield has been deter
mined by the intensification of agricultural production
due to the use of fertilizers, pesticides, and herbicides,
as well as to irrigation, which was accompanied by
increase in energy and water consumption and envi

During the second half of the 20th century, the
consumption of freshwater resources cardinally
increased. The volume of water intake from rivers and
lakes doubled, and water reserves in storage reservoirs
increased by four times (there are more than
45 000 dams with a height of more than 15 m in the
world today compared to 5000 dams in 1950). More
than 50% of accessible freshwater drainage, including
subsurface renewable sources, is used annually, and, as
is forecast, water consumption will grow by another
onethird by 2025. The growth of water consumption
is compensated at the expense of nonrenewable
reserves of “fossil” waters, which are largely
exhausted; hence, freshwater resources are also nearly
exhausted [7, 12, 13]. Onethird of the countries in the
world experience water deficit; meanwhile, the density
of the population in many waterpoor regions (in Asia
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first and foremost) is extremely high [14]. It is forecast
that water deficit in the world will increase in the near
future, which is stressed in the Concept of the Long
Term Socioeconomic Development of the Russian
Federation up to 2020.
The water balance of land was radically disturbed
by the anthropogenic destruction and transformation
of natural ecosystems. For example, forestland has
decreased almost two times, and this process contin
ues at a rate of about 7.3 million hectares a year. The
majority of the remaining forest areas have suffered a
considerable anthropogenic impact: primary and sub
fossil forests occupy only 36% of the total forestland in
the world [15]. Further exploitation of forests (defor
estation) is limited by the danger of degradation of
their environmentforming functions, although tim
ber resources are far from the critical state today.
Presentday energy resources are mainly fossil fuel,
which yields 80% of primary energy production. The
aggregate reserves of hydrocarbon fuel, accumulated
by the biosphere in previous geological epochs, are still
large enough. Energy supply is restricted by the ability
of the biosphere to accumulate emissions from fuel
combustion. Sixty percent of the increase in the atmo
spheric concentration of carbon dioxide since the
beginning of the industrial revolution in Europe
occurred in the last 40 years. A possible warming by
2°C is viewed as the “line of conditional safety.” To
avoid this, it is necessary to decrease fuel consumption
and not to introduce 50% of the explored oil, gas, and
coal reserves into commercial use [16]. Thus, energy
development is currently limited as a result of the dis
turbance of natural ecosystems and the decrease in the
capacity of their regulatory functions.
With allowance for special attention to global cli
mate change, the majority of recent studies devoted to
the functioning of ecosystems are focused on the reg
ulation of carbon turnover. The “carbon function” of
ecosystems serves as an integral index of the ratio of
the main processes in living systems: photosynthesis
and breathing. The natural balance of these processes,
as quantitative studies show, has been disturbed signif
icantly by people, and the ability of ecosystems to
accumulate the growing anthropogenic emissions of
carbon dioxide is, most likely, expiring. In the second
half of the 20th century and in the early 21st century,
the accumulation of carbon in ecosystems has been
growing more slowly than its anthropogenic emission
[17]. Despite the increase in the aggregate global indi
ces of photosynthesis activity on land by 3.8% from
1981 through 2003, territories where it is stably
decreasing are expanding. In 1991, a decrease in bio
productivity was registered on 15% of land areas, while
in the early 2000s, it was on 24% [18].
The unprecedentedly high rates of development of
the world economy and global environmental changes
in the 20th century have radically changed the world
over the last several decades, i.e., during the life of the
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current generation. From 1960 through 2000, the
world’s population doubled, from 3 to 6 billion people,
and it reached 6.8 billion people in 2009, while the
global GDP has increased by almost six times over the
same period. Food production increased 2–2.5 times,
and primary energy production, 2.9 times [7].
The period of demographic transfer from hyper
bolic growth of the population to its stabilization coin
cides with the radical restructuring of the mechanisms
of civilizational development and with qualitative
changes in the system of “human being–biosphere”
relations. Although the principle of the “demographic
imperative” [19] states that this transfer is determined
by the selfdevelopment laws of civilization rather
than by the limited nature of external resources, it is
evident today that the exhaustibility of biospheric
resources is beginning to affect the further develop
ment of civilization.
The resource base of humankind is widening owing
to new technology (new energy sources and resource
saving technologies). The “technological imperative”
states that population cannot overrun the limits speci
fied by the developed technological niche [20]. Tech
nological innovation was the leading factor of eco
nomic growth in the second half of the 20th century:
the use of new technologies ensured up to twothirds
of GDP growth in the member countries of the Orga
nization for Economic Cooperation and Develop
ment from 1947 through 1973 [7]. However, the devel
opment of technology does not remove global envi
ronmental restrictions and often even makes them
tighter. During the scientific and technological revolu
tion, many new industries appeared; they increased
resource consumption many times, as was the case, for
example, with such waterintensive industries as
nuclear power production and polymer chemistry
[12]. The intensification of agriculture increases the
“environmental price” for the output of products and
the pressure on the environment [7, 9].
The current rate of development of resourcesaving
technologies is unable to compensate for the anthro
pogenic pressure on nature. At the same time, the cur
rent scientific–technological level of development
does not make it possible to ensure a fullscale
replacement of natural regulatory mechanisms of the
environment by artificial analogs. In particular, no
closed system of subsistence has been created so far
even for one person or a few people.
Along with the demographic and technological
imperatives, the development of humankind is cur
rently determined by the “environmental imperative,”
described by N.N. Moiseev, because the problem of
interrelations between society and nature is becoming
a factor that largely shapes civilization.
In the second half of the 20th century, the economy
grew and life improved largely by the exhaustion of
natural resources and the degradation of the regulatory
functions of ecosystems [7]. As for the present day,
Vol. 80

No. 1

2010

76

PAVLOV et al.

environmental stabilization and climate change lead
to conflict socioeconomic situations in different coun
tries of the world. Climate change is very importance
for the prospects of Russia’s socioeconomic develop
ment and environmental safety, which was stressed in
the Assessment Report on Climate Changes and Their
Consequences on Russian Territory (2008) [21] and in
the draft Climate Doctrine of the Russian Federation
(2009).
Climatic instability increases the possibility of local
and global food crises in the near future. It is forecast
that the sustainability of agricultural production will
decrease owing to more frequent superhot periods
[22], inhomogeneity in precipitation, and increased
water deficit, especially in regions where the water
regulating function of natural ecosystems has been
weakened [23].
A largescale decrease in the area of natural ecosys
tems, accompanied by the destruction of the planet’s
biodiversity, inevitably leads to a decrease in the regu
latory potential [5]. People have already either
destroyed or significantly changed half of the produc
tive land ecosystems (territories covered by vegeta
tion), i.e., disabled half of the “biospheric machinery”
of environmental regulation. Previously, the conse
quences of anthropogenic disturbances of ecosystems
led to local and regional environmental damage, while
today we see global consequences of this process [7, 8].
The Amsterdam Declaration on Global Change of
2001 stresses that, with regard to a number of key
parameters, the scale of change in the earth’s nature is
unprecedented and surpasses the limits registered for
at least half a million years. Today, the earth is func
tioning in a new state, that of the noosphere, as
V.I. Vernadsky characterized it in the first half of the
20th century: human activity has become the most
important geological factor. The question of singling
out a new geochronological era, the Anthropocene,
has been actively discussed [24] (note that the concept
of the upcoming anthropogenic era, or “human king
dom,” were proposed by G. Buffon and L. Agassiz
back in the 18th and 19th centuries).
THE SIGNIFICANCE OF ECOSYSTEMS’
REGULATORY FUNCTIONS
The resource role of living nature is determined
primarily by its environmentforming functions,
which balance the global processes of mass–energy
exchange; regulate the rates of the biological circula
tion of matter and energy in the air, water, and land
spheres; and create a friendly and stable environment
for human life and health. Hence, the only economi
cally justified form of living nature use is preserving
and restoring its environmentforming functions, its
capacity to reproduce, and its stability under natural
and anthropogenic changes. The ideas about the
machinery of environmental regulation as a necessary

condition of human existence are based, on the one
hand, on the global concepts of Vernadsky’s bio
sphere, J. Lovelock’s Gaia, and biotic environmental
regulation [25] and, on the other, on the environmen
tal studies of regulatory mechanisms inside popula
tions, species, communities, and ecosystems, which
made it possible to particularize the ideas about their
environmentforming functions.
The main environmentforming functions of natu
ral biological systems and ecosystems are the follow
ing:
• maintaining the biogeochemical cycles of matter;
• maintaining the gas balance and humidity of the
atmosphere;
• stabilizing climatic indicators (including decrease
in the intensity of extreme natural phenomena, such as
floods, droughts, heat, hurricanes, and typhoons);
• forming a stable hydrological regime and natural
water selfpurification;
• forming the biological productivity of soils;
• ensuring biological treatment of organic debris
and waste processing; and
• ensuring biological control over communities and
species of high economic and medical importance.
Studies into the structural–functional organization
of ecosystems’ biotic communities show that the sta
bility of natural biological systems and the efficiency
of their functions, including environmentforming
ones, are determined by diversity at the populational,
specific, cenotic, and biospheric levels [5]. Hence, the
entire existing biodiversity should be viewed as the key
biospheric resource.
From the economic point of view, the destruction
of ecosystems and their functions should be viewed as
the loss of the main resource funds. In recent years,
different countries have been developing mechanisms
of including ecosystem functions in the real economy.
The World Bank’s assessment of the “net national sav
ings” shows that the inclusion of losses associated with
the disturbance of natural communities in integral
economic indicators can substantially change the
countries' national balance [7]. Temporary GDP
growth achieved at the expense of excessive exploita
tion of natural resources leads to losses in the coun
try’s natural capital and undermines the possibility of
its sustainable development in the future.
THE ENVIRONMENTORIENTED CONCEPT
OF NATURE USE
The understanding that the planet’s resources can
not maintain an unlimited growth of population and
its needs was formed long ago. Suffice it to mention
the works by T. Malthus, Dialectics of Nature by
F. Engels, the models developed by J. Forrester and
D. Meadows along the lines of the program of the
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Club of Rome, and Moiseev’s forecasts. The problem
was to determine the limit of the biosphere’s ability to
maintain a definite population and resources for con
sumption, in other words, to determine “the capacity
of the biosphere.”
The presentday state of the main biospheric
resources, including the natural resource of environ
mental regulation, shows that humankind has come
very near to the limit, although we do not know the
precise limits of the biosphere capacity. In particular,
despite active studies in climatology, we are unable to
give a reliable and clear forecast of the reaction of biota
and its carbonaccumulating function to the current
climatic trend.
The rate of decomposition of the biosphere exceeds
the speed of its cognition. According to some esti
mates, taxonomists have described about 10–15% of
living organisms, and the majority of endangered spe
cies remain unknown to science. Some types of eco
systems, such as, for example, the European steppes,
are practically destroyed, and their fragments can be
found only on specially protected territories. Under
these conditions, even in the absence of the precise
assessments of the biosphere capacity and forecasts of
its development, it is necessary to take radical mea
sures targeted at decreasing the consumption of bio
spheric resources and restoring natural ecosystems.
This position corresponds to the “precautionary
approach” formulated in the Rio Declaration of 1992,
which envisages effective measures to protect the envi
ronment if there are threats of serious or irreversible
damage even in the absence of full scientific certainty.
To overcome the current environmental crisis, it is
necessary to change both nationally and internation
ally the existing fundamental approaches to nature use
and the priorities in the significance of the regulatory
functions of biotic communities. To accomplish this, it
is necessary to develop a new concept of nature use,
which, in essence, should be environmentally oriented
because it primarily focuses on the assessment, con
servation, and use of the environmentforming func
tions of living nature. We merely pose the task of devel
oping such a concept in this publication and propose a
version of its main theses as the first step to begin the
discussion.
• The key natural resource is entire living nature
(communities, species, and populations), whose envi
ronmentforming functions regulate environmental
conditions and stabilize the balance of the biosphere.
This resource should have the status of an economic
category.
• Biodiversity serves as the basis of the sustainable
and effective functioning of the planet’s subsistence
biological systems.
• The priority task of controlling natural biological
systems is maintaining and restoring their environ
mentforming functions.
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• A system of normative indicators of the environ
mental state and anthropogenic impact should include
the characteristics of the environmentforming func
tions of natural biological systems. Environmental
review of any economic project (including biotechno
logical and nanotechnological ones) should envisage
the assessment of its influence on the environment
forming functions of natural biological systems.
• The task of increasing the output of biological
products should be solved primarily at the expense of
artificial, environmentally safe, bioproductive sys
tems; the use of the biological products of natural eco
systems (fishery, seafood trade, and timber produc
tion) is admissible only if their structure and environ
mentforming functions are preserved.
The development of a new strategy of nature use
should be performed at the state level and should
include the legislative, scientific–technological, and
research blocks necessary to implement it.
THE SUBSTANTIATION OF THE THESES
OF THE NEW NATURE USE CONCEPT
As opposed to other natural resources, the exploi
tation of which leads to the disturbance or destruction
of natural ecosystems, the use of the regulatory func
tions of biotic communities not only allows but also
requires preserving the structural–functional organi
zation of the ecosystems. Since the overwhelming
majority of the presentday forms of nature use are
associated with the disturbance of natural communi
ties and populations, the questions of how the effec
tiveness of environmentforming functions depends
on the level of ecosystem disturbance and to what
degree anthropogenically modified ecosystems may
perform environmentforming functions are of funda
mental importance. Traditionally, the answers to these
questions were sought by specialists in different scien
tific disciplines (forest science, hydrobiology, soil sci
ence, and others); recently, however, they have come
to be viewed as an independent integral task.
The general ideas about the role of biodiversity in
performing ecosystem functions and changing them in
the course of the development of environmental com
munities make it possible to assume that the exploita
tion of ecosystems by human beings, associated with
the withdrawal of biomass, the disturbance of struc
ture, or transfer to earlier succession stages, weakens
the functions of environmental regulation. Numerous
studies show that the disturbance of the natural diver
sity of species leads to a decrease in the majority of the
indices of ecosystem functioning [5]. In the course of
the succession of environmental communities, the
closed nature of nutrition elements reaches its maxi
mum, the mechanisms of biocenotic regulations
improve, and the internal environment of the commu
nities stabilizes. Hence, undisturbed climax (mature)
communities have the most advanced environment
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Fig. 1. Carbon release to carbon absorption ratios under
respiration and photosynthesis in disturbed and undis
turbed ecosystems [27].
The light circlets denote undisturbed ecosystems, and the
dark circlets, disturbed ones.

forming mechanisms. The disturbance of communi
ties most probably leads to a decrease in their environ
mentforming functions. Similar conclusions may be
based on ideas about the role of information in natural
ecosystems [1, 25] and about the optimum diversity of
biological systems [26].
Below are several examples of the weakening of cli
materegulating and waterregulating functions under
anthropogenic disturbances of ecosystems.
Carbon cycle disturbances. The role of an ecosys
tem as a drainage and source of carbon is determined
by the ratio of carbon absorption in the course of pho
tosynthesis to the community’s aggregate respiration,
plus carbon liberation during fires and its anthropo
genic withdrawal from this ecosystem. The breathing
of natural ecosystems exceeds many times the volume
of the entire emission of carbon. The disturbance of
vegetation (under deforestation, fires, blowdowns,
etc.) and the drainage of waterlogged ecosystems, as a
rule, strengthen the processes of organic matter
decomposition in soil and mortmass and release car
bon dioxide. In land moderateclimate ecosystems,
the breathing of the soil reaches more than 50% of
total breathing, while the reserve of carbon in soils
exceeds several times its content in the phytomass.
Hence, the processes in soil should be viewed as a key
regulator of the carbon cycle, which has not yet been
duly accounted for in calculations. Analyzing data
about the flows of carbon dioxide between ecosystems
and the atmosphere in different types of the ecosys
tems in the world clearly shows an intensification of
carbon release in disturbed ecosystems compared to
undisturbed ones (Fig. 1) [27].

150
Years

Fig. 2. The perennial dynamics of biomass (dotted line)
and carbon accumulation (solid line) under reforestation
[32].
(1) Maximal velocity of carbon accumulation at interme
diate succession stages, (2) carbon accumulation by a cli
max community, (3) transfer to carbon accumula
tion/emission rate balance, (4) carbon release under cli
mate and water regime changes, and (5) carbon release at
early succession stages after logging or a fire.

Disturbances in the ecosystem regulation of the
carbon cycle are related to changes in the structure of
ecosystems as a result of a partial withdrawal of the
biomass. It is known that, in the course of environ
mental successions (successive changeover of commu
nities on a definite territory, such as, for example,
under primary soil formation, the restoration of vege
tation on cutover and abandoned areas, and reforesta
tion), the cycles of nutrition elements are maximally
closed, the mechanisms of biocenotic regulation
become diversified, and the community’s internal
environment stabilizes. Undisturbed climax commu
nities with their most advanced regulatory mechanism
can be preserved for an indefinitely long time without
external interference.
The reserve of carbon in an ecosystem (biomass,
mortmass, soil, peat, or bottom sediments) is maximal
in mature communities. Under disturbances of mature
ecosystems, associated with the withdrawal of the bio
mass, they return to the earlier succession stages. A
significant part of carbon accumulated in the ecosys
tem goes into the atmosphere (Fig. 2). After fires, log
ging, or insect damage, forests become sources of car
bon for several years. For example, after largescale
fires in Canadian forests in 2002, carbon emissions
exceeded carbon drainage, and it is forecast that this
ratio will remain unchanged in the future owing to the
increase in the number of fires caused by climate
change [28].
It is noteworthy that Russia’s forests, as well as its
entire territory, remain an accumulator of carbon [30–
32], which regulates the gas composition of the atmo
sphere both continentally and globally. The taiga area
of Eurasia is considered one of the main stabilizing
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centers on the planet along with the tropical forests of
Africa and South America.
The largest emissions of carbon take place when
the biodynamics of bogs and bogged soils are dis
turbed. In particular, active peat bog drainage in the
Tropics (primarily in Southeastern Asia) in recent
years is turning the peat bogs into a powerful source of
carbon emissions into the atmosphere [32].
Water regime disturbance of territories. Forests
evaporate a huge amount of moisture and form the cir
culation regime of air masses, precipitation, and tem
perature regionally, continentally, and globally. They
play an especially important role in the formation of
the hydrologic regime of even lands situated far from
the ocean [33], which was noted back in the early
20th century [34].
It is shown in the example of the Amazon River
basin that, under a largescale deforestation, there is a
tendency towards a decrease in river drainage and total
precipitation, as well as towards dehumidification and
regional warming [35]. As a result of the cumulative
action of global climate changes and the economic
development of territories, this solid wood, which is
the largest in the world, may cross the “boiling point”
in the near future, after which the irreversible process
of replacing the forest by grassy and savannalike com
munities will begin [36]. In China, the largescale
deforestation in the second half of the 20th century
caused colossal economic damage (12% of the GDP),
which was mainly the result of the degradation of the
forests’ environmentforming functions, manifested
primarily by decrease in precipitation and river drain
age (Fig. 3) [37]. Forest devastation on vast territories
transforms not only the regional climate but also the
global climatic system [38].
The role of bogs in the formation of the hydrologi
cal regime is equally important. Bogged forests and
HERALD OF THE RUSSIAN ACADEMY OF SCIENCES
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Fig. 4. Changes in river drainage depending on the age
of plantations; data based on 26 drainage basins and
504 annual observations [40].
The dark triangles denote eucalyptus plantations, and the
light triangles, pine.

rainfed raised bogs are sources of river and subsurface
drainage on plains. They are viewed as priority ecosys
tems for the regulation of the water regime and the
maintenance of water resources [39].
The necessity to account for environmentforming
functions in controlling ecosystems. A form of trans
forming natural ecosystems, such as geoengineering
projects targeted primarily against global warming, has
rapidly been developing in recent years. This implies
fertilizing the oceans, covering glaciers with reflecting
materials, increasing the earth’s albedo through culti
vating definite plant species, cutting trees and bushes
in snowy regions, planting forests on deforested areas,
etc. In a number of cases, however, attempts to artifi
cially increase bioproductivity and to preserve climatic
stability with no account for changes in the entire
complex of environmentforming functions of ecosys
tems lead to additional environmental problems.
A largescale implementation of geoengineering
projects with a lack of knowledge about the interaction
between biota and climate and under the absence of
reliable forecasts of changes in all the environment
forming functions of ecosystems may lead to unpre
dictable consequences. We should bear in mind that
any changes in the structure of natural biosystems
invariably change their regulatory functions. Proceed
ing from the priority value of the environmentform
ing functions of natural biosystems, the environment
oriented concept of nature use poses the question of
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Fig. 5. Carbon release under the transformation of natural ecosystems into biofuel plantations [43].
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release under the destruction of vegetation.

adjusting the targets of controlling these functions. For
example, over the last several decades, different coun
tries have been implementing projects targeted at arti
ficial afforestation to accumulate carbon. Under arid
climate conditions, planting rapidly growing wood
species alien to a given region has led to a significant
decrease in river drainage (Fig. 4) [8, 40]. In a number
of regions, such as, for example, in the Republic of
South Africa, active works are under way to overcome
negative consequences from the spread of alien wood
species and to restore the grassy and bushy communi
ties typical of this region [41].
Biofuel production is believed to be a method of
solving the climate problem. To accomplish this, plan
tations of sugarcane (Brazil), oil palm (Indonesia),
and other crops are being expanded [42]. However, gas
balance studies, performed in different regions (South
America, Southeastern Asia, and the United States),
show that soils, peat, and the litter emit large amounts
of greenhouse gases to the atmosphere where natural
ecosystems are turned into plantations. This emission
may exceed carbon accumulation tens and hundreds
of times in the obtained products, depending on the
culture and edaphic–climatic conditions in question.
For example, in the Amazonian region and in Malay

sia, it will take 300–400 years to compensate for the
emission of carbon by the obtained biofuel (Fig. 5)
[43].
Russia is developing projects on fuel production
from timber and peat (website of the Russian National
Biofuel Association). These projects require a special
review to assess their impact on the environment
forming function of bog and forest ecosystems. In par
ticular, in planning peat fields, it is necessary to take
into account the consequences of the destruction of
the waterregulating role of bogs, as well as additional
emissions of carbon into the atmosphere, which, most
likely, will exceed the “carbon” price of the obtained
fuel.
The use of biological resources invariably eluci
dates the contradiction between the task of obtaining
maximally sustainable harvest yield and that of main
taining their environmentforming functions [26].
Strategies of controlling biosystems in these aspects
are different. For example, to maximize the with
drawal of biomass from a natural community, optimal
are the early and intermediate stages of its succession,
which are characterized by high production indica
tors, while, to preserve the environmentforming
functions, undisturbed climax stages are the best. In
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exploiting individual populations, the strategy ori
ented to the maximal crop is targeted at the maximal
use of its production. This leads to a significant
decrease in the energy flow through the population
and weakens its ecosystem functions.
Under the resource exploitation of natural biosys
tems with account for their environmentforming
functions, the strategy of control should be combined
with the task of obtaining the maximally sustainable
crop and the optimal “mixture” of tasks on preserving
environmentforming functions and obtaining bio
products.
At present, a way to overcome the contradiction
between obtaining useful production and preserving
ecosystem functions is the use of different agricultural
and forestry technologies implying a partial preserva
tion or simulation of natural processes (sustainable
forestry, “organic” agriculture, adaptive agriculture,
etc.) [8]. However, it is still unclear which strategy is
optimal: the combination of obtaining useful bioprod
ucts with preserving the regulatory mechanisms of
biosystems or the differentiation of these tasks
between undisturbed natural ecosystems and high
tech closed productions. Until this question is solved,
“environmentally friendly” economic variants will be
good for developed territories (for example, the devel
opment of sustainable forestry in old forestry regions)
but cannot be viewed as a sufficient base to develop
undisturbed natural ecosystems.
These examples show the necessity of a complex
account for environmentforming functions in
exploiting natural ecosystems and populations and
creating artificial ecosystems for different purposes.
***
The environmentoriented concept of nature use
should become a turning point with regard to the nat
ural systems of regulation of biospheric processes
formed by the current biodiversity. According to this
concept, natural systems are the key biospheric
resource that ensures human existence at present and
will ensure it in the future.
Russia has the largest potential of natural ecosys
tems, the environmentforming functions of which
are the basis for the regulation of biospheric processes
nationally, continentally, and globally. Understanding
the value of this global process and including it in the
process of planning and economic and political deci
sion making will be an important step to the sustain
able development of the national and world commu
nity. The environmentoriented concept of nature use
is necessary to ensure environmental safety, to improve
the life quality and health of the population, and to
transfer from the raw material economy to innovative
development. This approach will allow Russia to
become a leader in the rapidly developing system of
international relations in the environmental sphere
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because, in the future, a country’s place in the world
rating will largely depend on its contribution to main
taining biospheric balance.
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