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In this work, in the light of the latest scientific data, multiple aspects of the regulatory 
influence of forest ecosystems on climate are considered from the standpoint of the concept of biotic 
regulation of the environment: carbon absorption in the biomass of trees and soil, regulation of local 
temperature regime through the transpiration and reflectivity of forest cover, regulation of continental 
transport of atmospheric moisture and cloudiness. It is shown that under conditions of increasing 
climatic destabilization, the value of the climate-regulating function of forests and, in particular, its 
aspects associated with the water cycle, rapidly increases in comparison with the traditional economic 
functions of the forest. The Forest Code, as the main document regulating the impact of Russian 
citizens on the forest, should take into account the dynamically developing situation and assign a 
special role to climate-regulating forests. Considering that natural forest ecosystems have finite 
stability and climate-regulating potential, which commercially-scaled timber harvesting and other 
methods of exploitation can completely destroy, it is proposed to achieve a balance between the 
economic and climate-regulating functions of forests through their spatial delineation. Economic 
activity must be carried out intensively in previously developed territories where forests have been 
perturbed beyond their self-recovery threshold. Intact forests, performing a climate-regulating 
function, are proposed to be separated into a distinct legal category, subject only to protection and 
intensive study. It is shown that the advancement of the category of climate-regulating forests in the 
international climate agenda is vital for the protection of the national interests of Russia. 

Keywords: biotic regulation of the environment, climate, carbon, water regime, clouds, biota, 
biogens, ecosystems, fire, climate-regulating forests, intact forest landscapes 

Introduction 
Modern science is generating new 

knowledge – and modern world is 
transforming – at an unprecedented rate. This 
necessitates an adequate flexibility of policies 
in all spheres of the society’s functioning. A 
successful policy should ideally anticipate the 
relevant trends, be sensitive to the flux of new 

information and be ready and able to transform 
on-the-fly. Today, among the most important 
and relevant for the human well-being are the 
concepts about climate stability and the role 
vegetation cover in its maintenance. 

In this context, it is definitely positive that a 
new notion – that of the climate-regulating 
function of forests – has been included into the 
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draft concept of the federal law “Forest Code 
of Russian Federation” prepared by the 
working group of the Research Board on 
Forests of Russian Academy of Sciences 
(Gagarin, 2020). In this commentary, we 
briefly outline our vision of how recent 
scientific advancements define the meaning of 
the new notion as well as its subsequent 
development, which, in our opinion, should 
lead to the establishment of the climate-
regulating least-disturbed forests as a distinct 
legal category, subject to research and 
protection at the level of a high-priority 
national program. We argue that introducing 
this category is not just a key measure to ensure 
the environmental security of our country in 
the long-term but that it is also in line with 
Russia’s current economic and political 
interests in the modern world where the 
climate agenda links intricately to both 
economics and politics. 

Forest impact on climate: Critical 
factors and uncertainties 

Carbon: Accumulation in the soil of least-
disturbed forests? 

Modern civilization consumes energy from 
two main sources – fossil fuels and biomass. 
Fossil fuel burning emits to the atmosphere 
about 9 GtC/yr, to which at least 2 GtC/yr is 
added from the destruction of the organic 
stores of the biosphere (soil degradation and 
deforestation) (data are given to the accuracy 
of 0.5 GtC/yr (Friedlingstein et al., 2019)). 
About one-half of these emissions, 5 GtC/yr, 
accumulates in the atmosphere in the form of 
the greenhouse gas CO2, such that its 
atmospheric concentration is on the rise. The 
global mean surface temperature of the Earth 
is also increasing. These manifestations of 
climate instability cause concern and are 
widely discussed across the globe. 

As of today, the atmospheric CO2 
concentration has grown by one third as 
compared to its pre-industrial era and got out 

of equilibrium with the concentration of 
carbon dioxide dissolved in the ocean. Tending 
to restore the equilibrium, the ocean consumes 
about 2 GtC/yr from the atmosphere in 
inorganic form. The fate of the remaining 4 
GtC/yr in the carbon balance (the so-called 
“missing sink”) had long remained enigmatic, 
even though it might seem natural to 
immediately assign a role to the biosphere. The 
global biota synthesizes organic matter at a 
rate of about 100 GtC/yr and, in a steady state, 
decomposes it at an equal rate. This exceeds 
the rate of anthropogenic carbon emissions by 
one order of magnitude. 

If we accept the concept of the biotic 
regulation of the environment as the main 
principle of life organization, then the 
existence of a biotic sink of atmospheric 
carbon becomes self-evident. The natural biota 
should react to an environmental disturbance – 
anthropogenic CO2 emissions – according to 
the Le Chatelier’s principle (Gorshkov, 1995).  
It should counteract CO2 accumulation and 
remove the excessive carbon from the 
atmosphere by transforming it into an inert 
organic form. To explain the missing sink of 4 
GtC/yr it is sufficient that global 
photosynthesis exceeds global decomposition 
of organic matter by four per cent. Carbon is 
the main element used by life. Even if СО2 
were not a greenhouse gas, the biota should 
have been compensating for the modern 
deviation of its atmospheric concentration 
from the optimal value.  

The scientific community has long been 
reluctant to recognize and admit the existence 
of a biotic carbon sink. That was due to the 
prevailing concept that the biota does not 
regulate concentrations of life-important 
substances but, instead, is limited by them. As 
far as the concentrations of nitrogen and 
phosphorus – the presumed limiting biogens – 
do not change, the ecologists believed that the 
biosphere productivity could not grow in 
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response to the increasing concentration of 
atmospheric CO2 (Popkin, 2015). Meanwhile 
the biotic regulation concept predicted that, at 
constant nitrogen and phosphorus, the 
stabilizing biotic response should take the form 
of an excessive synthesis of carbohydrates that 
do not contain either nitrogen or phosphorus 
(Gorshkov, 1986). 

It was only after many direct measurements 
proved the increase of plant biomass in 
different parts of the planets that experts 
conceded the existence of the stabilizing biotic 
response to the carbon disturbance1. The 
“missing sink” was mainly assigned to the 
increasing tree biomass in forest ecosystems 
(Pan et al., 2011).  

However, forest tree biomass cannot grow 
infinitely (Hubau et al., 2020). The biotic sink 
will persist if, after the tree death, the wood is 
not fully decomposed but is partially deposited 
in soil in the form of long-lived organic 
substances. Recent studies revealed that the 
turnover time of organic compounds in soil is 
mostly determined not by their chemical 
composition but by functioning of the entire 
ecological community, plants and soil biota 
included (Schmidt et al., 2011; Gross, 
Harrison, 2019; Kuznetsova et al., 2019). 

According to the biotic regulation concept, 
disturbed ecological communities destabilize 
their environment – this is their principal 
difference from the ecological communities of 
natural ecosystems. One example of such a 
destabilization is the degradation of 
agricultural soils that contributes appreciably 
to the global carbon emissions. Unfortunately, 
soil monitoring predominantly occurs in the 
developed countries in the agricultural regions. 
Assessing the dynamics of organic carbon 
content in the two main reservoirs, soils and 
the ocean, is significantly more labor-
consuming and expensive than measurements 

1 This effect is now referred to as “CO2-fertilization”, 
although, unlike nitrogen or phosphorus, inorganic 

of tree biomass. There are no long-term 
programs that would provide a comprehensive 
assessment of soil carbon in the least-disturbed 
forests of the world, a significant part of which 
is located within Russian borders (Smith et al., 
2020) – despite the fact that the available 
regional and global data suggest that the 
stabilizing response of these ecosystems 
should be significant (Luyssaert et al., 2008; 
Kuznetsova et al., 2019; Lukina et al., 2020). 

Analyses of chronosequences in natural 
undisturbed forests reveal that such forests, at 
constant plant biomass, are able to ensure a soil 
sink for atmospheric carbon at a rate of about 
1% of primary productivity or about 5 gC m–2 
yr–1 in a boreal ecosystem (Wardle et al. 2012). 
Meanwhile modern increase of atmospheric 
CO2 appears to enhance the stabilizing 
response of undisturbed ecosystems by at least 
one order of magnitude, up to 50 gC m–2 yr–1 
and more (Zhou et al., 2006; Kittler et al., 
2017). Long-term year-round monitoring is 
required to quantify this response reliably 
(Kittler et al., 2017). 

Lack of an adequate account of soil carbon 
dynamics in undisturbed forests and other 
intact ecosystems results in a potential 
underestimate of the negative impact on the 
carbon cycle associated with ecosystem 
transition from the undisturbed state to a 
disturbed one, in particular, by a perturbation 
of the water regime (Kittler et al., 2017; Sheil 
et al., 2019; Mayer et al., 2020). If the 
undisturbed Russian forests ensure a soil sink 
of atmospheric carbon, then turning a given 
area of undisturbed forest into a disturbed, 
exploited plot with cultivated trees that have a 
higher net primary productivity, will lead to an 
increase in carbon emissions. The stabilizing 
impact (carbon absorption by the intact forest) 
will be replaced by a destabilizing one (loss of 
soil carbon in the disturbed ecosystem) (Dean 

carbon has never been used as a fertilizer to enhance 
plant productivity. 

___________________________________________________________________________________________
Forest Science Issues, Vol. 3 (3), 2020 

Thematic  issue “Forest policy and forest legislation"

COMMENTARY ON THE CONCEPT DRAFT BILL OF THE  
FEDERAL LAW "FOREST CODE OF THE RUSSIAN FEDERATION"

3/19



et al., 2017). A large-scale scientific program 
studying the potential of soil carbon storage in 
intact forests will allow one to objectively 
assess the role of Russian forests in the 
maintenance of a stable chemical composition 
of the atmosphere. 

Evaporation of moisture by forests: a 
critical impact on the temperature regime 
Absorption of carbon dioxide by plants 

occurs during photosynthesis. Stomata of the 
green leaves open to capture a carbon dioxide 
molecule from the atmosphere. During this 
process, water vapor evaporates from the 
leaves to the atmosphere – more than a 
hundred water molecules per each absorbed 
molecule of carbon dioxide. This is 
transpiration. Evaporation consumes energy – 
the H2O molecule has to be extracted from the 
liquid phase by overcoming the intermolecular 
forces of attraction. During transpiration, a 
significant part of the energy of solar radiation 
is spent to overcome the energy of 
intermolecular bonds and not on heating the 
surface. Therefore, all other conditions being 
equal, the surface temperature of 
photosynthesizing green leaves and forest 
canopy is lower than the temperature of a dry 
surface receiving the same solar flux (Huryna, 
Pokorný, 2016). 

These processes constitute the basis of plant 
physiology and are well-known (Chapin et al., 
2008). However, it was only recently that, 
based on satellite observations, researchers 
could evaluate the magnitude of their impact 
on the continental temperature regime scale 
(Alkama, Cescatti, 2016). It was found that 
deforestation leads to an increase of surface 
temperature during the vegetative season by a 
few degrees compared to similar areas where 
the forest cover persists. This local immediate 
consequence of forest elimination is 
comparable in magnitude to the modelled 
global warming due to CO2 doubling in one 
century. 

The importance of these new results 
consists in revealing the causality between 
local forestry practices and fire frequency. 
Temperature increase is one of the main fire 
hazards (Furyaev et al., 2001). The 
conventional distinction between fire hazards 
associated with climate change versus those 
associated with land use (Molinari et al., 2018) 
loses its relevance. Researchers of various 
ecosystems around the world conclude that an 
increase in the frequency of fires is not an 
external climatic factor for the forest, but can 
reflect the history of previous forest cover 
disturbances, both natural and anthropogenic, 
including forest logging and fires (Aleinikov, 
2019; Sheil, 2020). Making the surface 
temperature rise due to reduced transpiration, 
logging and fires increase the likelihood of 
subsequent fires regardless of the nature of the 
ignition source. The anthropogenic 
disturbance of the forest cover may be the root 
cause of the unprecedented fire regime in 
Siberia (Feurdean et al., 2020). Moisture 
deficiency leads to weakening of the remaining 
trees and exposes them to pests, including 
invasive species (Hesslerová et al., 2018). 

A most important task is to study the ability 
of undisturbed and little disturbed forests to 
retain soil moisture. In foreign literature, these 
issues receive increasing attention (Ilstedt et 
al., 2016). For boreal forests, it is also known 
that even relatively late successional stages 
differ significantly in their ability to stabilize 
soil moisture (Smirnova et al., 2014).  

To ensure effective protection of modern 
forests, it is necessary on a national scale to 
study systematically the relationship between 
the long-term history of anthropogenic impact 
on ecosystems, their ability to accumulate and 
preserve soil moisture, and the frequency of 
fires in them. This will make it possible to 
minimize anthropogenic disturbances and, 
consequently, the frequency of fires in the 
most stable intact forests that are still 
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preserved, and use the knowledge about these 
reference systems to reduce the fire hazard in 
exploited forest stands. 

Continental transport of atmospheric 
moisture 

Recent studies have revealed a new 
significant aspect of the forest influence on the 
climate. The transpiration of the forest cover 
maintains high humidity in the atmosphere, 
which determines the intensity of local 
condensation and precipitation. Condensation 
of water vapor leads to the formation of 
pressure gradients that facilitate the transfer of 
atmospheric moisture from the ocean to land 
on a continental scale (Makarieva et al., 2014; 
Poveda et al., 2014). Based on studies of 
radioactive isotopes in precipitation, it has 
been shown that the natural forest of the 
Amazon Basin functions in such a way that the 
rainy season is two months longer than in 
treeless regions at the same latitude. Moisture 
transpiration by the forest cover and moisture 
condensation over the forest leads to the 
suction of moist air from the ocean inland 
(Wright et al., 2017). Similar results were 
obtained for monsoons in India (Pradhan et al., 
2019). 

The existence of a forest pump of 
atmospheric moisture was theoretically 
predicted by Russian scientists (Makarieva, 
Gorshkov, 2007; Makarieva et al., 2013). In 
Russia, such experimental studies have not 
been carried out - despite the fact that the forest 
biotic pump is critically important for Russia, 
which has the largest continental extent in the 
world. According to the biotic regulation 
concept, natural forest cover not only 
compensates for river runoff into the ocean by 
inflow of moisture through the atmosphere, but 
also solves the most difficult task of 
optimizing precipitation in such a way as to 
minimize extreme fluctuations of the water 
cycle (droughts and floods). The natural forest 
performs the biotic control of the water cycle 

by initiating condensation and precipitation 
uniformly in space and time. For example, it 
was found that in some natural rainforests with 
very high annual rainfall and mountainous 
terrain the soil erosion and landslides are 
nevertheless practically absent – because 
precipitation occurs in the form of regular mild 
rains (Sillitoe, 1993). 

The forest cover of Russia has been 
changing non-uniformly over the past two 
hundred years. Patterns of forest exploitation 
depended on many historical, geographical and 
socio-economic factors and could differ even 
within the same administrative region 
(Aleynikov et al., 2018). In general, in the 
nineteenth century, exponential population 
growth led to a decrease in forest area due to 
the expansion of agricultural land. The 
industrial revolution has brought additional 
pressure on forest ecosystems due to the use of 
wood as a source of energy. The share of forest 
cover in European Russia and North America 
in the 19th century sharply decreased, reaching 
its minimum during the transition of our 
civilization to fossil fuels (Makarieva, 
Gorshkov, 2018). In the European part of 
Russia, this minimum appears to have 
occurred at the beginning of the twentieth 
century (Tsvetkov, 1957; Palenova, 2004). The 
increase in agricultural efficiency, 
urbanization and the end of the use of wood as 
the main fuel in the twentieth century 
somewhat reduced the pressure on forests and 
resulted in an increase in forest cover in 
European Russia as compared to the minimum 
at the beginning of the century. During this 
period, the Arctic runoff of European rivers 
also increased (Magritsky et al., 2018). In the 
stationary case, the river runoff is equal to the 
influx of atmospheric moisture from the ocean. 
An increase in river runoff means an increase 
in the continental transport of atmospheric 
moisture with an increase in forest cover. 
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lighter the surface, the higher its reflectivity 
(albedo). Darker forest cover absorbs more 
solar radiation than snow cover. Due to the 
change of albedo, deforestation results in a 
decrease of temperatures in the cold season. In 
the growing season the effect of albedo change 
is overcome by the impact of transpiration. 
Thus, on clear-cuts, despite their higher 
albedo, the surface temperature rises in 
comparison to the undisturbed forest (Mamkin 
et al., 2019). Thus, deforestation in the boreal 
zone destabilizes the local temperature regime 
causing a decrease in temperature in winter 
and an increase in summer (Alkama, Cescatti, 
2016). 

About 20% of solar radiation is reflected 
back into space by clouds. This cools the Earth 
- therefore, for example, a cloudy day in
summer is cooler than a cloudless one. On the
other hand, clouds absorb thermal radiation
from the Earth's surface and partially re-emit it
back to the surface. This warms the Earth -
therefore, for example, a cloudy night is
warmer than a cloudless one. These opposing
influences make cloudiness the main regulator
of the planet's temperature regime. Different
types of cloud cover predominantly have a
warming or cooling effect. So, for example,
low clouds predominantly cool the Earth,
while high thin clouds predominantly warm it.
Evaporation from the surface of the forest
cover maintains the high moisture content of
the atmosphere required for cloud formation.
Biotic control of cloudiness using the two
levers (cooling and warming) allows the forest
to stabilize the temperature regime (Gorshkov
and Makarieva, 2006).

The latest generation of global climate 
models predict significantly more warming per 
CO2 doubling, more than four and a half 
degrees Celsius instead of three, up to almost 
six degrees in some models (Zelinka et al., 
2020). For some models, the increase 
compared to the previous generation is about 
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2017; Magritsky et al., 2018; Gu et al., 2019; 
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Forest cover reflectivity and cloudiness 
The atmosphere is relatively transparent to 

solar radiation. A certain share of solar 
radiation that reaches the Earth’s surface is not 
absorbed but is reflected back to space. The 
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two degrees, which is comparable in 
magnitude with the total global warming 
estimated by the Russian global climate model 
of the Institute of Computational Mathematics 
of the Russian Academy of Sciences (Zelinka 
et al., 2020). This change is associated with a 
more detailed account of the dependence of 
cloudiness, especially at high latitudes, on 

temperature. These dependencies are 
formulated on the basis of observations. The 
disappearance of intact forests, documented 
over the past two decades (Heino et al., 2015; 
Potapov et al., 2017), could have led to such 
changes in the characteristics of precipitation 
and cloudiness that, according to the latest 
studies, can have serious global consequences. 

Fig. 1. Some aspects of how forests influence climate. Traditional consideration has focused on the 
sequestration of carbon in tree biomass with information about soil dynamics largely absent; more 
recently, forest albedo began to be considered (Andrews et al., 2017; Anderegg et al., 2020). The 
aspects related to the water cycle (blue rectangles) are least studied although they, according to the 
recent data, play a crucial role in climate stability (Sheil et al., 2019; Zelinka et al., 2020). 

Climate-regulating forests – least-
disturbed forests 

It is necessary to emphasize the principle 
difference between such notions as the 
regulation (stabilization) of climate and 
environment, on the one hand, and an influence 
on them, on the other, which can be either 
stabilizing or destabilizing. The regulation 
consists in providing a stabilizing response 
aimed at compensating the disturbances and 
returning the environment and climate to the 

state optimal for life. For example, if the 
temperature rises, to stabilize the temperature 
regime an intact forest cover can facilitate 
formation of the low clouds that cool. If the 
temperature declines, it can facilitate 
formation of higher cloudiness with a warming 
effect. Such a regulation is a most complex 
process that relies on inter-species interactions 
that took millions of years to evolve. Modern 
research demonstrates that the production of 
aerosols, which serve as condensation nuclei 
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during cloud formation, involves not just trees, 
but the entire ecological community, including 
microorganisms (Pöschl et al, 2010; Sheil, 
2018). 

A forest disturbed by fires and cutting 
spends its power on self-recovery, therefore its 
potential for regulation of the external 
environment is lowered, and such a forest can 
destabilize the environment. As long as the 
area of disturbed forest remains small, this 
does not significantly affect the sustainability 
of the regional climate provided by the 
remaining undisturbed natural forest. 
However, with an increase in disturbed areas 
and a decrease in the share of natural forests, 
climate destabilization will also increase. In 
this context, the long-term tendency towards a 
decrease in low cloudiness in Russia is 
noteworthy (Khlebnikova, Sall, 2009). 

Impacts of forest on climate involve a 
variety of physical, biochemical and ecological 
processes with complex feedbacks (Fig. 1). In 
all of them, the biotic regulation of moisture is 
a key factor (Sheil et al., 2019). Indeed, the 
formation of cloud cover is closely related to 
the atmospheric transport of moisture, which, 
in turn, depends on the evaporation of moisture 
by the forest (Wright et al., 2017; Pradhan et 
al., 2019). Efficient accumulation of carbon in 
an ecosystem is impossible when there is a 
deficiency of soil moisture, which determines 
the rate of photosynthesis (Kittler et al., 2017). 

With the development of computer 
technologies, the phenomenological model 
approach began to prevail in environmental 
science at the expense of the conceptual 
theoretical approach (Emanuel, 2020). The 
collected empirical data are statistically 
processed and the revealed formal correlations 
are used as the basis for the modeled 
relationships. This does not guarantee a 
scientific understanding of the processes that 
determine the established correlations and 
their dynamics. The inadequacy and 

inefficiency of such an approach to the study 
of the most complex problems of climatology 
is gradually being recognized and noted by 
leading scientists (Belotelov, 2020; Emanuel, 
2020). 

The concept of the biotic regulation of the 
environment provides the necessary 
interdisciplinary theoretical framework for 
studying the impact of ecosystems on climate. 
The environment in which life in general, and 
forest ecosystems in particular, exist, is in a 
non-equilibrium physico-chemical state. In the 
absence of biotic control, the environment 
disintegrates (decays) into a state unfavorable 
for life on a short time scale of the order of 
several years. Natural biota, using solar 
radiation, prevents the spontaneous decay of a 
favorable environment and increases its 
lifetime to geological scales (Makarieva et al., 
2020). 

From the biotic regulation viewpoint, the 
most important dynamic parameter that 
distinguishes ecosystems is the degree of their 
disturbance, which determines the ability of 
the ecosystem to restore itself to its stationary 
stable state. Biological species persist virtually 
unchanged for millions of years, and 
ecosystems persist for tens of millions of years. 
This means that natural ecosystems are capable 
of recovering from disturbances. Natural forest 
ecosystems display maximum resistance to 
abiotic (fires, windfalls) and biotic (insect 
invasions) disturbances. In these ecosystems 
all species have stable population densities 
from generation to generation (gap dynamics). 

After a heavy disturbance of the ecosystem 
that goes beyond its resilience threshold, the 
ecosystem cannot spontaneously restore to its 
stable state. An irreversible loss of the gene 
pool occurs until the forest completely 
disappears (Kukavskaya et al., 2016). It is 
necessary to distinguish between ecosystems 
that are on a trajectory towards degradation, 
from those that are capable of self-recovery to 
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an initial stable state where all key species are 
present. Degrading ecosystems obviously 
cannot regulate the climate. 

In even-aged tree stands that form after a 
large-scale fire or cutting, all trees reach 
mature and then age almost simultaneously. If 
no protection measures are taken, such tree 
stands die off, and the resulting large stock of 
dead wood will increase the likelihood of fires 
and pest attacks (Hesslerová et al., 2018). 
When a large number of trees fall 
simultaneously, temperature rises and 
humidity diminishes, which increases fire 
hazards even further. Such tree stands that 
have experienced a disturbance beyond their 
self-recovery threshold and would take too 
long to self-restore, do indeed require an 
anthropogenic interference.  

In contrast, natural ecosystems are stable in 
the absence of anthropogenic impact. In a 
natural undisturbed ecosystem with a 
developed gap dynamic, trees of all species 
and all ages are simultaneously present, 
including the maximum age for each species. 
The age composition of tree populations does 
not change over time (it can be compared with 
the age distribution in a healthy human 
population, where children, adults and elderly 
people are present at any time). The death of 
individual old trees or tree clumps in the 
natural ecosystem is local and does not lead to 
increased aridity, so the fire hazard remains 
low. 

It is important to note that there is no 
established term for natural forests in forestry 
practice. Sometimes the terms “old-growth” or 
“overripe” are used. These terms are 
misleading, because despite the fact that old 
trees are always present in such an ecosystem, 
to call it “overripe” or “old-growth”, i.e. 
requiring an anthropogenic intervention, is not 
legitimate. Such an ecosystem is practically 
immortal, like life itself. It is a stable 
ecosystem that has complete genetic 

information about the processes in the 
environment it regulates. 

In modern studies, the impact of biota on 
climate is described by a number of integral 
simplified parameters, such as albedo, carbon 
content, primary productivity, surface 
roughness, etc. However, with the same model 
parameters, the responses to environmental 
changes are fundamentally different in a 
degrading ecosystem and in an ecosystem that 
has not lost the ability to heal itself and retains 
the entirety of genetic information about the 
regulation of the environment and climate. 
This fundamental difference is not taken into 
account in climate research today (Groisman et 
al., 2017). At the same time, various 
researchers independently come to the 
understanding that intact resilient ecosystems 
are distinguished by their importance for the 
environment and climate (Watson et al., 2018; 
Funk et al., 2019; Jonsson et al., 2020; 
Braslavskaya et al., 2020). The concept of 
biotic regulation provides this understanding 
with a theoretical basis. 

Taking into account the long-term presence 
of humans on the territory of modern Russia 
and the anthropogenic perturbations of 
ecosystems, clarification of the definition of a 
natural “reference” ecosystem – that is, the 
most stable ecosystem with the maximum 
climate-regulating potential – for each region 
is a serious interdisciplinary scientific 
problem. For example, what should be the 
degree of forest canopy closure in the 
reference ecosystem in order to provide the 
necessary values of surface roughness, albedo, 
transpiration fluxes and moisture accumulation 
in the soil, which are optimal for maintaining a 
stable temperature regime and moisture cycle? 
This question is directly related to the question 
of the role of large animals in the ecosystem 
and ecological restrictions on their population 
density (Gorshkov, Makarieva, 2020; 
Nefiodov, 2020; Hatton, Galbraith, 2020; 
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Sheil, 2020; Geraskina et al., 2020; Makarieva 
et al., 2020). 

One of the key issues is the minimum 
sufficient size of the Earth's surface area that 
has to be covered by natural ecosystems such 
that they could stabilize the environment and 
climate. However, it is clear from the already 
available information that forest ecosystems 
preserved on little disturbed territories are 
critically important for climate stabilization. 
Namely these ecosystems should become the 
core of the new legislative category of climate-
regulating forests. Resilient natural forests that 
do not fit the modern formal definition of the 
intact forest landscapes, in particular, due to 
their insufficient size (less than 50 thousand 
hectares), should be protected as potential 
“growth points” for their subsequent 
expansion to a larger area. In the central and 
southern regions of Russia, such small areas 
are often the only remaining etalons of 
sustainable ecosystems, and therefore they are 
of special importance. 

Russian forest policy and the 
international climate agenda 

The on-going global and regional climatic 
changes threaten the existence and 
development of both particular countries and 
our civilization as a whole. In the face of this 
threat, the humanity is attempting coordinated 
efforts that increasingly determine the 
international political agenda. At the same 
time, the awareness and recognition by many 
people of the real climate threat creates the 
possibility of unfair political speculations that 
would reflect the competition of various 
economic groups rather than the fight against 
climate change. In this situation, the 
importance of objective scientific knowledge 
as an "arbiter" in political and geo-economic 
disputes increases.  

In the field of climate change, the protection 
of the national interests of the Russian 
Federation directly depends on an objective 

scientific assessment of the ecological 
contribution that ecosystems located on the 
territory of our country make to the 
stabilization of the global and regional climate. 
It must be emphasized that scientific ideas in 
this area are changing rapidly today. Along 
with them, although with a delay of several 
years, the official recommendations to 
politicians from reputable international 
scientific organizations, including the IPCC, 
are also changing. In current global climate 
agenda one can discern the contours of an 
emerging conceptual turn from carbon to 
water. While carbon storage by forest 
ecosystems is still seen as a major aspect of the 
forest impact on climate, there are justified 
calls to explore this issue more 
comprehensively in a hydrological and 
ecological context (e.g. Sheil et al., 2019; 
Anderegg et al., 2020). The change in agenda 
will lead to the fact that the rules for 
accounting for the influence of various 
countries on the climate will change, and 
Russian interests will be affected in the first 
place. Proactive actions are required to protect 
them. 

One-fifth of the world's forest ecosystems 
are located in Russia. Until recently, the main 
influence of the forest on climate was 
considered to be emission (during cutting and 
fires) or absorption (during forest restoration) 
of carbon dioxide. The absorption of excess 
atmospheric carbon by Russian forests largely 
compensates for the carbon emissions 
associated with the extraction of oil, gas, and 
coal by Russian companies (Romanovskaya, 
Federichi, 2015). However, today, according 
to the latest IPCC report (IPCC, 2019), for 
forests of high latitudes, including Russian 
ones, their influence on the reflectivity of the 
planet is increasingly emphasized (Andrews et 
al., 2017; Winckler et al., 2019a, b). The 
argument is put forward that the heating of the 
planet's surface due to the absorption of solar 

___________________________________________________________________________________________
Forest Science Issues, Vol. 3 (3), 2020 

Thematic  issue “Forest policy and forest legislation"

COMMENTARY ON THE CONCEPT DRAFT BILL OF THE  
FEDERAL LAW "FOREST CODE OF THE RUSSIAN FEDERATION"

10/19



radiation by the forest cover in winter can 
exceed the cooling due to the absorption of 
excess carbon dioxide by the forest. If this type 
of calculations is, despite their high 
uncertainties up to the sign change, included 
into official schemes for assessing the climatic 
impacts of different countries, – and such 
attempts are already under way (see, e.g., 
Duveiller et al., 2020), – then Russian carbon 
footprint and the corresponding economic 
sanctions will rise substantially. Russia will 
officially lose its climate buffer. 

The possibility of such a negative scenario 
derives from the fact that, for the first, natural 
intact forests of Russia have been studied 
significantly less intensely than the tropical 
forests of Brazil or Indonesia. For the second, 
Russian undisturbed forests are unique. Forests 
that have an age of the last disturbance 
exceeding several hundred years do not have 
analogues in the world; they are preserved in 
the oldest nature reserves or in hard-to-reach 
locations. The climatic impact of Russian 
forests is therefore estimated on the basis of 
global and regional models/parameterizations, 
which, as IPCC experts themselves recognize, 
are characterized by large uncertainties. 

It is not possible to convincingly 
demonstrate the significant contribution of 
Russian forests into stabilization of the global 
and regional climate without up-to-date 
fundamental scientific knowledge about the 
climate-regulating function of natural Russian 
forests. It is necessary to unite efforts of 
scientists from different disciplines, to 
systematize the available data in the 
framework of the biotic regulation concept, to 
perform pilot research of the most important 
climatic characteristics of undisturbed forests 
and use the obtained results to suggest a new 
international climate narrative. As long as its 
intact forests are preserved, Russia remains a 
global and regional ecological donor that 
contributes to the maintenance of climate 

stability. With a pro-active attitude, Russia can 
become a global ecological leader in the new 
narrative having united countries that preserve 
large-scale natural forest territories. 

Conclusion 
Fundamental science discovers the laws of 

nature that form the basis for a consistent 
objective picture of the world. Violation of 
these laws is not possible in the sense that such 
a violation would be incompatible with life. 
All laws of human society that regulate 
economic, political, social and cultural 
relations are secondary; their formulations 
should properly take into account the 
functioning principles of the biosphere and the 
place of man within it. 

Under conditions of a looming threat of an 
irreversible global climate change, the biotic 
regulation concept assigns the central role to 
natural ecosystems in the environmental 
regulation and imposes fundamental 
restrictions on what modern people should 
do. Only natural biota can keep the 
environment in a stable state favorable for life, 
and it spends almost all its power for this task. 
Anthropogenic exploitation, including timber 
harvesting, destroys the ability of ecosystems 
to regulate environment and climate. 

The sought-for balance between different 
ecosystem functions (including the balance 
between production of timber and other wood 
products on the one hand and climate 
regulation by natural forest ecosystems on the 
other) can only be achieved through spatial 
delineation of these functions (balance 
through delineation). 

Forest ecosystems need to be classified 
according to the degree of their disturbance. 
Forest industry in commercial forests should 
proceed intensively and be limited to those 
areas that have been already affected by 
exploitation. The least-disturbed forest 
ecosystems, where the anthropogenic 
disturbance has not gone above the threshold 
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and which therefore remain capable of self-
recovery to a stable state, should be completely 
withdrawn from economic activities and 
allocated into a separate category with the 
maximum degree of legal protection (in 
particular, in the framework of the Forest Code 

of Russian Federation), including a ban on 
their transfer to the category of commercial 
forests and other land categories, and be the 
subject of broad interdisciplinary scientific 
research. 
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