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AN IMPORTANT STEP IN THE FIGHT AGAINST CONTINUOUS
BIODIVERSITY LOSS

This article presents in a very compact form the author's view on fundamental points
of biodiversity loss in the Earth ecosystem in general and biodiversity loss in forest
ecosystems in particular. Further scientific elaboration and practical implementation of Site
Conditions Classification is emphasized to be the one of the most important steps in halting
continuous biodiversity loss.
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Introduction. Aiming to be in balance, the "end-ecosystem" is full of energy
flows and products of metabolism from surrounded "below-located-ecosystems" and
surrounding "above-located-ecosystems". These "below-located-ecosystems" and
"above-located-ecosystems" being on the way to their own balance misbalance parts
of or the whole "ecosystems unit". More or less opposite processes are the base of
ecosystems' dynamic.

Biodiversity gain and biodiversity loss are two opposite natural processes also
aiming to be in balance. Continuous one way directed loss in biodiversity can serve as
a warning about mismatches in the ecosystem's functionality.

The article presented here highlights the strong connection between perma-
nent ecosystem overuse and biodiversity loss. One very important step for halting
continuous biodiversity loss is proposed. The forest ecosystem is defined as the "end-
ecosystem" in this article.

Methodology. The first definition of the term "Ecology" dates from 1866 by
Ernst Haeckel, a German biologist and supporter of Darwinism, and it comes from
oixoc — Greek oikos "house, household", and Adyog — Greek logos "knowledge", me-
aning — "science of household". In 1866 Haeckel wrote: "Under Ecology we un-
derstand the whole science of the relations of the organism to the surrounding outer
world, where we can expect in the broader sense all conditions of existence. These are
partly organic and partly inorganic nature" [1].

The main functional units in ecology are ecosystems. Not "unit" and not
"ecosystem", but the plural form of these notions. This interpretation comes from the
definition of Ecology: relations of the organism to the surrounding outer world and
(not mentioned in definition but existing) surrounded internal world.

A graphical illustration of such an ecosystem with surrounding and surroun-
ded worlds (complex of neighbour-ecosystems) is presented in Figure. Two dimensi-
onal bodies on the graph represent at least three dimensional entities in fact.

Figure explains in simplified form the functioning of a theoretically separated
unit of three ecosystems. The equilateral triangle in the figure represents an ecosystem
(for example, a forest stand) which is supposed to be in or near to balance. The inter-
nal circle represents ecosystems or organisms (surrounded internal world which con-
sists, for example, of trees) which belong to the forest ecosystem. The external circle
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represents the surrounding neighbour-ecosystems (e.g. agricultural fields, water reser-
voirs, settlements etc.) which influence the forest ecosystem (triangle) by biotic, abi-
otic, and anthropogenic ecological factors.

Figure. Ecosystem (equilateral triangle) aiming to balance with surrounding and
surrounded complex of neighbour-ecosystems (external and internal black circles)

These ecosystems are linked by exchange of different products of metabolism
and / or exchange of energy. If we accept that all this complex of ecosystems stays in
balance, then we can accept that all of its parts (organisms) have the same exchange
of energy and the same size (e.g. small red circle on the black internal one). In this ca-
se the N-number of small red circles (on a black-white print all colored circles are
grey) on the internal surrounded black circle will be influenced by the (N + X)-num-
ber of the same sized red circles on the external surrounding black circle. Such a posi-
tioning leads to "overproduction of products of metabolism" on the external surroun-
ding circle side and to an imbalance in its energy exchange with the internal surroun-
ded circle.

This inequality is the base for an increasing of productivity of N-number orga-
nisms of the surrounded ecosystem to the level of production that will cover the diffe-
rence in overproduction by X-number organisms of the surrounding ecosystem.

An increase in productivity will lead to an increase in size (big red circle) of
organisms on the border of our surrounded (internal circle) complex. Such an increase
in size with time (Growth) restores balance between neighbour-ecosystems (external
surrounding and internal surrounded circles) but forms the basis for imbalances inside
the surrounded N-Y-number complex itself (growth led to decrease of Y-number of
organisms on surrounded circle).

These imbalances lead to a decrease of area (and resources) available for in-
ternal N-number components (e.g. trees) inside the surrounded ecosystem. As a result
the balance between external surrounding ecosystem with (N + X)-number of orga-
nisms and internal surrounded ecosystem with (N-Y)-number of organisms will be ac-
hieved (even if for a short period of time).
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Results. Figure explains not only the complex of ecosystems aiming (staying is
not an appropriate word here) to be in balance, but also growing or disappearing of or-
ganisms which are parts of ecosystems and, at the same time, ecosystems themselves.

Figure can also be seen as a very simplified but still valid schema for incre-
asing (growing) or decreasing (disappearing) organisms. The theoretical border bet-
ween Growth and Disappearance is marked by the blue circle. Continuing movement
of this blue circle in the direction of the surrounding ecosystems means that N-number
of organisms on the internal black circle (surrounded ecosystems) are able to grow
more efficiently compared with the (N + X)-number of organisms on the external
black circle (surrounding ecosystems).

The inability of surrounded ecosystems to be more efficient (Vital) compared
to surrounding ecosystems will lead to a decrease with possible disappearance all of
these systems or their parts in the future if this trend towards the centre of the surroun-
ded ecosystems complex continues permanently.

Such an interpretation of increase (growth) and decrease (disappearance) of
organisms (or ecosystems) applied to our research leads to conclusions connected di-
rectly to the question of the percentage of use of growing and renewable resources
(e.g. wood).

Let us accept that, surrounded by the internal black circle ecosystem is a forest
stand with growing stock r in 2009, and that this forest stand will have growing stock
R in 2010 (surrounding external circle, please see Figure). Then the difference (R — 1)
is the annual increment that we are going to use. In case of 100 % use of real available
biomass we will cross the stand's "blue line" which in fact marks its appropriate bor-
der of ecological sustainability, or in other words, the optimal level for resistance to
unfavourable external and internal disturbances.

Conclusions. As has been already noted, the level of annual increment used
cannot be equal to 100 % and will depend on the ecosystem's unit productivity. It has
already been mentioned that surrounding ecosystems, surrounded ecosystems and bet-
ween them the border ecosystem itself (Forest Stand as ecosystem under research) be-
long to this unit.

An ecologically sustainable level of annual increment use means such a level
of artificial forest ecosystem disturbance that will not create an imbalance with surro-
unded and surrounding ecosystem units that leads to deterioration of forest ecosystem
productivity in future. It means that the level of border ecosystem use should be less
than the level of irreversible imbalances between the border ecosystem and its surro-
unding and surrounded neighbour-ecosystems. This level of ecosystem use in our
example will depend on the position of the blue line between the internal and external
black circles (please see Fig.1).

In forest practice, a sustainable level of annual increment use (position of blue
line, Fig.1) will depend on its correspondence with site index, which is the most im-
portant notion in forestry and characterizes the stand's real productivity (internal black
circle, Fig.1), compared with the site's potential productivity (external black circle,
Fig.1).

It means that to be able to estimate a level of sustainable use of renewable re-
sources (in our example, percentage of annual increment use) we have to know two
notions: site index and (ecological) class of site conditions. Even more — these two no-
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tions have to be classified, since classification allows us to evaluate and predict pos-
sible changes of these classes in time and space. Then we will be able to react more
effectively to these changes.

It means that in addition to Site Index (SI), the site conditions or Site Class
(SC) has to be known (estimated) for each separate case (forest stand). We want to
emphasize here that SI and SC are not the same notions. The site conditions should al-
so be clearly classified into Site Classes, just as Site Index is already classified in fo-
restry.o

Site Condition Classifications such as this are already developed and in "daily
practical use" in at least three countries — Ukraine [2], Czech Republic and Canada.
But research and practical activity in this field have to be increased and achieved re-
sults have to be sheared on regional and global scale.
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M'acmkiecokuii B.@. BaxMBuii KPOK HA IIAXY NPUNMHEHHSI NOCTiiiHO-

I0 3HMKeHHs1 0iopi3HOMAHITTS

I[IpencTaBieHO y CTUCIOMY BUITIANI aBTOPCHKUH TOTTIAA Ha GYHIAMEHTANIbHI yHKTH
3HIDKCHHS 0i0pi3HOMAHITTS y 3eMHill EKOCHCTEMI 3arajioM Ta y JIICOBiif eKocHCTeMI 30Kpe-
Mma. HaronoeHo, 1o nopanbplia HayKoBa po3poOKa Ta MPaKTHYHE BIPOBAUKCHHS KJIacH-
¢ikaii JICOPOCIMHHUX YMOB € OJIHMM 13 HAWBa)KJIMBIIINX KPOKIB HA LUISXY MPUITHHCHHS
MOCTIHOTO 3HIKEHHS O10PI3HOMAHITTS.

Kniouogi cnosa: exocucreMa, KOMILUIEKC €KOCHCTEM, Kiacu(ikallis JIiCOPOCIHMHHUX
YMOB, 3HIDKEHHS 010pi3HOMAHITTSI.

Macmkueckuii B.d. BaHblil 1IAT HA IYTH IPUOCTAHOB/ICHHUS IOCTOSH-

HOT'0 CHUKEHHsI 0UOpa3HooOpa3us
IIpeacTaBieHO KpaTKOe H3JI0KEHHE aBTOPCKOTO B3IsAa Ha (yHIaMEHTaIbHbIC IyH-
KThI CHI)KEHHSI OMOPa3HOOOpa3usi 3eMHON SKOCHCTEMBI B OOIIEM U JIECHOH 3KOCHCTEMBI B
4yacTHOCTH. [lomuepKuBaeTcs, 4TO MOCHEAYION[as Hay4Has pa3paboTKa M IMPaKTHYECKOe
IPUMEHEHNE KIACCH(MHUKALUU JICCOPACTUTENIBHBIX YCIOBUH SBISIETCS OJHUM H3 Bax-
HEHIINX [IaroB Ha IyTH PHOCTAHOBIICHHS IOCTOSIHHOTO CHIDKCHHS OHOpa3HO00passl.
Kniouesvie cnosa: srocucTeMa, KOMIUICKC 9KOCHCTEM, KIIACCH(DUKAINS JIeCOPACTH-
TEJbHBIX YCIIOBUM, CHIDKCHHIE OHOPa3HOOOpasys.
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XAPAKTEPUCTHKA JIICOBOTI'O IIOKPUBY CTAPOCAMBIPCBKOTI'O
PAMOHY JIbBIBCbKOI OBJIACTI

HaBeneHo pe3ysibraTy aHami3y MEPBUHHOrO (KOPIHHOTO) i Cy4acHOTO JIiCOBOrO ITOK-
puBy Crapocambipcbkoro paioHy JIbBiBChbKOi oOnacti. PocauHHMI MOKPUB 3a3HAaB 3HAY-
HUX QHTPOMOreHHMX 3MiH. CHIIbHO 3HIIKCHA JICHCTICTh HE TIUNBKHA PIBHHHHOI YaCTHHH
paiioHy, aje 1 ripcbkux cxmiiB. baraToBikoBa rocrnoapchka AisUIbHICTD JIFOJHHY PU3BENIa
JI0 TIOPYLICHHS IPOCTOPOBOT CTPYKTYPU CYYacHOI'O JIiCOBOrO MOKpHUBY. BCTaHOBIEHO, 1110
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