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Stability of the natural environment
as a subject of geoecological research

Stabilnos$¢ srodowiska przyrodniczego jako przedmiot
badan geoekologii

Abstrakt: Stabilno$¢ $rodowiska przyrodniczego zdefiniowaé mozna jako ,stopien jego trwatosci
w warunkach niezmiennego otoczenia i zdolno$¢ powrotu do stanu zblizonego do poprzedniego
po zakonczeniu oddziatywania zewnetrznych czynnikéw zakiéceniowych” (Richling, Solon 1998,
zmienione). Badania stabilno$ci $srodowiska bazujg na teorii systemow, zaktadajacej, ze $rodowisko
okres$lonego obszaru mozna traktowaé jako geosystem lub zespét geosystemdw. Traktujgc
Srodowisko przyrodnicze jako geosystem warto zwréci¢ uwage, ze nie jest to system w petni
identyczny w stosunku do systeméw opisywanych jezykiem matematycznym. Przyroda, $rodowisko,
krajobraz — to ,byty” dynamiczne, stale podlegajace réznego rodzaju zmianom. Stabilno$¢
geosystemow jest zatem stabilno$cia dynamiczng — geosystemy stabilne ulegajg ewolucyjnym
zmianom, ale cechuja sig ustalonym rodzajem funkcjonowania (Widacki 1979b). A zatem nie istnieje —
nawet w warunkach niezmiennego otoczenia — petna trwato$¢ przyrody czy krajobrazu; wraz bowiem
z uptywem czasu $rodowisko podlega réznego rodzaju zmianom. Tym bardziej nie mozna méwié¢
o petnym powrocie do stanu oryginalnego po zakonczeniu oddziatywania czynnikéw zaktécajgcych.
Zewnetrzne oddzialywanie na geosystem mozna okresli¢ jako bodziec; bodzce moga wywotywac (ale
wcale nie musza) w geosystemie okreslone skutki. Konkretne efekty tych oddziatywan to zakiécenia.
BodZcéw nie nalezy utozsamiac z zakidceniami chocby z tej przyczyny, ze czgsto geosystem nie ulega
bodzcom (,odrzuca” bodziec), a zatem cho¢ poddawany jest zewnetrznej presji — nie podlega
zaktéceniom (ryc. 1). Podstawowymi parametrami stabilno$ci sa ekwifinalno$¢, stato$¢, bezwtadnosé,
odporno$¢ i elastycznosé (ryc. 2).

W literaturze przedmiotu mozna wskaza¢ dwa podstawowe podej$cia do stabilno$ci Srodowiska.
Pierwsze z nich to podejscie ,przyrodnicze”; w tym ujeciu krajobraz stabilny to krajobraz, w ktérym
struktura i funkcjonowanie nie ulegajg znaczacym, nieodwracalnym zmianom (Gigon 1983;
de Fonseca 1990 i in.). Drugie podej$cie mozna okresli¢ jako ,utylitarne”; zgodnie z nim $rodowisko
stabilne jest przydatne do gospodarczego wykorzystania i stwarza mozliwo$¢ diugoterminowego,
.bezpiecznego” korzystania z jego zasobow (B. Messerli 1983, P. Messerli 1983, Winiger 1983,
Fuentes 1984, Getahun 1984, Kienholz, Hafner, Schneider 1984). Niektérzy badacze podejmuja
préby syntezy obu tych podej$¢ (Kienholz, Hafner, Schneider 1984). Zaréwno podejscie
.przyrodnicze” jak ,utylitarne” mozna uzna¢ za obiecujgce badawczo. Mimo potencjalnie bardziej
utylitarnego charakteru drugiego podej$cia, oba stwarzajg zblizone mozliwosci wykorzystania
uzyskanych wynikéw dla potrzeb praktycznych, czego dobrym przykiadem jest opracowanie
A. Gigona (1983).
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Badania stabilno$ci krajobrazu winny poszukiwaé¢ odpowiedzi na dwa zasadnicze pytania:
o trwato$¢ Srodowiska w sytuacji, gdy nie wystepujg znaczace bodzce zewnetrzne oraz o sposéb
reakcji $rodowiska na znaczace bodzce zewnetrzne.

Nasuwaja sie nastepujace mozliwo$ci badawcze:

— Metoda poréwnawcza — okreslenie stanu srodowiska w réznych momentach czasowych (najlepiej
maksymalnie odlegtych od siebie). Stuzy gtéwnie badaniom stato$ci Srodowiska.

— Przeprowadzenie ciggu obserwacji stanu srodowiska — okreslenie kierunku przemian $rodowiska
stanowi wazna przestanke dla okreslenia jego stabilnosci.

- Badania podatno$ci $rodowiska, traktowanej jako przeciwienstwo stabilno$ci. Badania tego typu
pozwalajg na wnioskowanie o stabilno$ci geosysteméw, ktére (jeszcze) nie ulegty zmianom.

— Zastosowanie wskaznikéw (miar) stabilno$ci. Pozwala na poréwnywanie ze sobg réznych czynnikéw
zaréwno jakosciowych, jak i ilosciowych, ktére okresla¢ moga zaréwno ,sktonno$¢” srodowiska do
podlegania zmianom (podatnos$¢), jak i sygnalizowaé zachodzace rzeczywiscie — pod wptywem
zewnetrznych bodZzcow — zmiany struktury srodowiska, jego organizacji i funkcjonowania.

Obok wymienionych wyzej metod, powazne mozliwo$ci wydajg sie tkwi¢ — mimo réznych
ograniczen — w eksperymentach badawczych i symulacji komputerowej. Petne zastosowanie tych
metod w badaniach stabilno$ci $rodowiska jest jednak kwestig — by¢ moze nieodlegtej — ale jednak
przyszto$ci.

Stowa kluczowe: geoekologia, podatno$¢, stabilno$¢, Srodowisko przyrodnicze

Key words: geoecology, susceptibility, stability, natural environment

The concept of stability

Among the many research problems of the widely understood geoecology,
relatively little attention has been — up till now — paid to the issue of stability of
the natural environment. Richling, Solon (1998), quoting numerous authors
(among others, Hurd et al. 1971; Sutherland 1981; Bucek, Lacina 1985; Jurko
1987, Toccolini 1991), define stability (from Lat. stabilis) of a system as dura-
bility (i.e. invariability of intrinsic characteristics) under the conditions of in-
variable surroundings and a capability to return to the original state after the
disturbing external factors have ceased. On that basis Malinowska, Lewando-
wski, Harasimiuk (2004) define landscape stability as durability, resistance of
landscape to the action of external factors and an ability to return to the prime-
val state. According to that approach research upon stability of the environ-
ment is based on the systems theory, assuming that the environment of a certa-
in area may be treated as a geosystem or a set of geosystems. The system ap-
proach assumes that the natural environment (landscape) constitutes a whole,
being something more that a sum of components; features and relations betwe-
en them consolidate the “whole”, i.e. a geosystem (Chorley, Kennedy 1971,
Trepl 1993, Pietrzak 1998).

Considering the natural environment as a geosystem, attention should be
paid that it is not a system fully identical with systems described by a mathe-
matical language; since the essence of natural processes differs significantly
from the essence of mathematical functions, for which the definition of stabili-
ty quoted above was created. Nature, environment, landscape — they are dyna-
mical “beings”, constantly undergoing changes of various kinds. Stability of
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geosystems is a dynamical stability — stable geosystems undergo revolutionary
changes, but they are characterized with a fixed kind of functioning (Widacki
1979b). Thus a complete durability of nature or landscape — even under the
conditions of invariable surroundings — does not exist; since with the passing
of time the environment undergoes changes of various kinds. The more we
cannot talk about a complete return to the original state after the action of di-
sturbing factors have ceased. Even passing over the problem — what is the ori-
ginal state to the environment, the environment may, at the most, return to
a state similar to the previous one, existing before a disturbance occurred. The-
refore the stability of the natural environment may be defined as a degree of its
durability under the conditions of invariable surroundings and a capability to
return to a state similar to the previous one after the action of disturbing factors
have ceased.

Disturbance factors

Disturbance factors influencing the environment or landscape are named with
several, partly overlapping terms. The most frequently used one is the term sti-
mulus, which is most generally explained as a factor evoking a reaction of “so-
mething” (Sobol 1995). The term pressure may also be used, mainly regarding
human actions (anthropopressure). Another term being used is disturbance; it
may be explained as any single event upsetting a geosystem. A similar phenome-
na, but of a continuous character, may be termed as stress (Grime 1979, Turner
et al. 1988). Richling, Solon (1998) rightly draw attention to the relativity of the
terms — disturbance and stress; depending on a time scale and kind of geosystem
subject to an action the same event may be considered as single or continuous.
Hence, the authors use the uniform term disturbance, describing both continuo-
us and single actions. It seems nevertheless necessary that the concepts of a sti-
mulus and a disturbance should be considered separately. An action upon a geo-
system is one thing, the effects that it evokes in a geosystem are another. An im-
portant property of geosystems is a capability to put up a certain resistance to an
acting stimuli i.e. inertia. Inertia makes it possible to eliminate some stimuli or to
spread the reaction over a certain time (Widacki 1979a).

An external action upon a geosystem may be then termed as a stimulus; sti-
muli may (but do not have to) evoke specific effects in a geosystem. The term
stimulus may be identified with the term stressor, sometimes used in biological
sciences. The specific effects of those actions are disturbances. Stimuli should
not be identified with disturbances at least because of the reason that if a geo-
system does not submit to stimuli, it does not change (it “rejects” a stimulus)
and even though it is subject to external pressure — it does not undergo distur-
bances (fig. 1). The term pressure, in turn, should be used exclusively as re-
gards human actions.
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Fig. 1. A model of a geosystem — stimulus — disturbance relation
Explanations: A — geosystem, B — stimulus, C — stimulus action, D — disturbance,
E — stimulus rejection

Ryc. 1. Model relacji geosystem — bodziec — zaktocenie
Objasnienia: A — geosystem, B — bodziec, C — oddziatywanie bodzca, D — zaktdcenie,
E — odrzucenie bodzca

Partial and general stability

There are two different approaches to the concept of the stability of the envi-
ronment that can be distinguished in literature. According to one, represented,
among others, by Ruzicka et al. (1983), only a “partial” stability exists, thus
a stability in relation to something — specific stimuli occurring or possible to
occur in a given situation. According to that approach (Richling, Solon 1998)
stability does not exist as a universal value, being rather an operational con-
cept; it can be said that stability understood that way determines a reaction of
the environment to the manifestations of various physicogeographical proces-
ses. It is worth pointing out that stable in relation to something in practice me-
ans resistant to something (e.g. a rock resistant to weathering, a species resi-
stant to temperature fluctuations, a landscape resistant to anthropogenic chan-
ges). Thus, the approach being described narrows the concept of stability, brin-
ging it close to the concept of resistance.
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The other approach assumes a possibility to distinguish a general stability,
so in relation to all actions possible (Richling 1976). That approach is repre-
sented by numerous authors (Messerli 1983, Pfister 1983, Fuentes 1984, Geta-
hun 1984, de Fonseca 1990, et al.). Kondracki, Richling (1983) shortly define
landscape stability as resistance to all changes. In that approach stability con-
stitutes one of the general properties of the natural environment — it is “stability
in general”, not only “stability in relation to something”. That attitude extends
stability to a rank of a universal concept, a “comprehensive” one, we could say.
Stability understood that way belongs, or at least should belong, to basic rese-
arch issues of landscape ecology.

Parameters of stability

Richling, Solon (1998) point out five major properties of systems, which
make up the concept of stability. They are: equifinality, constancy, inertia, re-
sistance and elasticity. We can label those properties as parameters of stability
(fig. 2).

The most general parameter of stability is equifinality — an ability to achieve
the same final state within development under different starting conditions and
in a different way (Bertalanffy 1984, after Richling, Solon 1998). It is worth
reminding that in geosystems a return to a state identical with the starting one
(i.e. equifinality sensu stricto) does not occur. Hence, in the case of natural re-
search, equifinality denotes whether at all and to what degree (fully, partially)
the environment is able to return to a state similar to the initial one after a di-
sturbance has ceased (fig. 2, phases A—H). Then a question emerges, what can
be described as a state similar to the initial one. Making use of a thesis by C. de
Fonseca (1990): A4 landscape is stable as long as its present organization lasts
we can assume that a geosystem similar to the initial geosystem ought to have
a similar structure, way of functioning and direction of development. It does
not matter whether those properties survived the action of a stimulus or they
have been “regained” by a geosystem due to the process of relaxation (Wida-
cki 1979a). Thus, geosystems characterized by a large degree of equifinality
maintain their organization and are able to return to states similar to the initial
ones even in spite of very strong disturbances, formed under the influence of
strong stimuli. And the other way round, geosystems of low equifinality easily
change their organization and do not return to states similar to the initial ones,
even if the action of a stimulus is relatively weak and the disturbance, formed
due to its action, insignificant.

The other parameters give more detail to the concept of stability. Constancy
denotes durability (invariability) of a system within a certain period of time
(Malinowska, Lewandowski, Harasimiuk 2004). As regards natural phenome-
na, durability is definitely a better term than invariability. That is because geo-
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Fig. 2. Parameters of stability

Explanations: A—-H Stages of a geosystem’s development; 1 — equifinality,
2 — constancy, 3 — resistance, 4 — inertia, 5 — elasticity

Ryc. 2. Parametry stabilnosci

Objasnienia: A—H Stadia rozwoju geosystemu, 1 — ekwifinalno§¢, 2 — statos¢,
3 — odpornos¢, 4 — bezwladnosé, 5 — elastycznosé

systems even within short periods of time are not fully invariable (Widacki
1979b). Unless transformations occurring in them cause a violation of
a geosystem’s organization, it can be described as durable (not invariable, tho-
ugh). It is worth paying attention to the importance of a time scale. In figure 2
stability characterizes the geosystem in phases A to D; in phase E it is characte-
rized with a completely different organization. However, considering a similar
geosystem from a wider perspective (phases A to H), we can regard it as durab-
le (as it is able to return to its previous organization), and the disturbances oc-
curring in the meantime — as episodes of little significance.

Resistance is most often defined as a threshold value for the parameteres of
a system’s surroundings, at which the system does not change or its changes are
reversible after the disturbance has ceased (Sutherland 1981, Halpern 1988).
In some definitions a “system’s surroundings” is replaced with a “system” itself
(Malinowska, Lewandowski, Harasimiuk 2004); according to that those thres-
hold values are inherent in the object subject to a disturbance and not in e.g. the
stimulus (e.g. in its increasing force). It seems that, as regards geosystem stabili-
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ty, those threshold values, after exceeding which a disturbance occurs, should be
sought in the relation: stimulus’s force — geosystem characteristics. In figure 2 it
occurs between phases D and E. Hence, resistance would be best defined as
a threshold value of the parameters of the stimulus — geosystem relationship,
at which the organization of the geosystem does not change or the changes are
reversible after the action of the stimulus has ceased.

Inertia is a parameter occurring only in the case of some geosystems and
some kinds of disturbances. Inertia can be defined as a delay of reaction to
a stimulus; a change of the organization of a geosystem occurs after some time
after the appearance of a stimulus and it results not from a change in the stimu-
lus-geosystem relationship (e.g. an increase in the force of a stimulus) but from
the long time of the existence of that relationship (fig. 2, phases B-D). It can be
said that the appearance of a disturbance is then an effect of a geosystem’s “fa-
tigue” (analogical to material fatigue in buildings and technical appliances),
exposed to long-lasting, continuous influence. It is worth paying attention that
inertia can be described only in the case of geosystems which really have been
disturbed; if even a long-lasting pressure does not cause an exceeding of the
threshold of a geosystem’s resistance, the parameter inertia has no more reason
for existence. Widacki (1979a) uses the term reaction time to describe the pe-
riod between the moment of a stimulus’s action and a geosystem’s reaction to
the stimulus. Let us note that the end of that period can be both a disturbance as
well as a “rejection” of the stimulus by the geosystem.

Elasticity denotes the rate, the way and the degree in which the initial cha-
racteristics of a system are reconstructed after the occurrence of a disturbance
(Richling, Solon 1998). A period, within which a return to a state similar to the
initial one (fig. 2, phases E to H) takes place, is called a period of relaxation
(Widacki 1979a). Over that time a geosystem reconstructs the organization
it had before the occurrence of a disturbance. The length of a relaxation period
depends on, among others (Chorley, Kennedy 1971): the current state of a geo-
system, resistance of particular parts of a geosystem (e.g. resistance of the
environment’s elements) and the geosystem’s degree of complexity. A term
similar to elasticity is resilience; that concept is used, among others, by Fuen-
tes (1984) in the research upon the influence of man on the functioning of
ecosystems.

Susceptibility of the environment

The set of properties discussed above constitutes a fundamental, from the
viewpoint of the research upon stability, feature that can be labelled as suscep-
tibility of the environment. It can be defined as the environment’s ease to sub-
mit to various stimuli (Balon 2001). In a certain sense susceptibility is the
opposite of stability: more stable geosystems are less susceptible to various
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stimuli and are characterized with a greater degree of durability. Less stable
geosystems are more susceptible to stimuli and therefore submit to disturban-
ces of various kinds with a greater ease (Pfister 1983).

It is worth noticing that a geosystem’s reaction to a stimulus (fig. 3) depends
both on the characteristics of the geosystem itself as well as on the kind of sti-
muli influencing the geosystem, their force, way and length of their influence
(Balon 2001). A weak stimulus may cause a similar disturbance in a geosystem
of little stability as a strong stimulus in a gesosystem of a large degree of stabi-
lity (fig. 3, cases B and C). Thus, a basic importance for stability should be at-
tributed to the relation between the force of a stimulus and a geosystem’s sus-
ceptibility.

The concept of susceptibility is similar to sensitivity and ecological lability
by A. Gigon (1983), yet both the terms are used mainly regarding the biotic
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Fig. 3. A model of a relation: stimulus force — geosystem’s susceptibility
Explanations:

A1-A2 Strong stimulus — high susceptibility

B1-B2 Strong stimulus — low susceptibility

C1-C2 Weak stimulus — high susceptibility

D1-D2 Weak stimulus — low susceptibility

Ryc. 3. Model relacji: sita bodzca — podatnos$¢ geosystemu
Objasnienia:

A1-A2 Silny bodziec — duza podatnos¢

B1-B2 Silny bodziec — mata podatno$¢

C1-C3 Staby bodziec — duza podatno$¢

D1-D2 Staby bodziec — mata podatnos¢
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part of the environment, unlike susceptibility used both for the abiotic and bio-
tic components (Varsavova 2003).

Natural and utilitarian approach

In the subject’s literature it is possible to distinguish two main approaches to
the stability of the environment. One of them is the “natural” approach; accor-
ding to that attitude a stable landscape is a landscape, in which structure and
functioning do not undergo significant, irreversible changes (Gigon 1983, de
Fonseca 1990 etc.). The other approach can be described as “utilitarian”; ac-
cording to that a stable environment can be useful for economic activity and
enables a long-term, “safe” use of its resources (B. Messerli 1983, P. Messerli
1983, Winiger 1983, Fuentes 1984, Getahun 1984, Kienholz, Hafner, Schnei-
der 1984). M. Winiger (1983), for example, states that the main rationale for
distinguishing stable ecosystems is their durability within the span of at least
two-three human generations. B. Messerli (1983) distinguishes four kinds of
ecosystems as regards their stability: a stable ecosystem enables a long-term
use of the environment’s resources. A vulnerable ecosystem also enables
a long-term use of the environment’s resources but, to maintain stability, requ-
ires a particular caution in economic activity and a large input of “entry ener-
gy” (investment by man). In a fragile ecosystem economic activity may be car-
ried out, but, to maintain stability, it requires a constant compensation with
“anthropogenic energy”. In an instable ecosystem it is virtually impossible to
conduct any economic activity; even small changes introduced by man cause
degradation of the environment.

Gigon (1983), representing the “natural” approach, distinguishes ecological
stability, opposing it to instability. He defines ecological stability as an
ecosystem’s durability along with its capability to return to the initial state af-
ter a change has occurred. Depending on the kind of disturbance factors occur-
ring and the appearance of disturbance oscillations — he distinguishes four ty-
pes of stability: constant, cyclic, resistant and elastic. Ecological instability —
a process of irreversible changes in a geosystem tied with a lack of capability
to return to the initial state after the occurrence of a change — can be subdivided
into natural endogenous, natural exogenous and anthropogenic. What sho-
uld be noted is the distinguishing of endogenous instability; it implies that the-
re exist instable ecosystems, where disturbances occur without the appearance
of external stimuli, so to say — by nature heading for destruction, a change in
their own organization. Apart from stability and instability A. Gigon distingui-
shes the already mentioned ecological lability, which he defines as an
ecosystem’s distinct proneness for irreversible changes.

Kienholz, Hafner, Schneider (1984) attempted a synthesis of the both ap-
proaches — the “natural” one and the “utilitarian” one. They distinguish the fol-
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lowing types of areas: stable — possible for permanent use, capable to return to
equilibrium after the occurrence of disturbances, instable — susceptible to di-
sturbances, incapable to return equilibrium after the occurrence of disturban-
ces “ontheir own” (without human intervention), conditionally instable — sus-
ceptible to disturbances in certain situations, for example under a too strong
pressure by man, quasi-stable — potentially unstable, not submitting to distur-
bances thanks to an “anticipating” human intervention.

Both the “natural” as well as the “utilitarian” approach can be regarded as
promising as far as research is concerned. Attention should be paid, however,
that the “natural” approach is much closer to the definition of stability adopted
in the introduction to the considerations herein. Moreover, in spite of a poten-
tially more utilitarian character of the other approach, both of them create simi-
lar opportunities for the use of obtained results for practical needs. An example
of that may be a paper by Gigon (1983) determining the rules of rational eco-
nomic activity in areas characterized stability of a different kind.

Research upon stability — opportunities and methods

According to the adopted definition, research upon landscape stability
ought to seek answers to the two crucial questions:

— About the environment’s stability (durability of its organization — structure,
way of functioning, direction of development) in a situation when any signi-
ficant external stimuli do not occur.

— About the way of reaction of the environment (of its organization — structure,
way of functioning, direction of development) to significant external stimuli.
It seems that the best way to answer the first question is to use the comparati-

ve method, and thus to describe the state of the environment at different mo-

ments of time (at the best, maximally distant from each other). It is not simple
for various reasons. First of all, data concerning past states of the environment
is difficult to obtain, and the available data is usually weakly comparable with
what is possible to obtain at present. That regards both the comparativeness of
the information itself as well as its carriers, e.g. the comparativeness of maps.

Comparing two (or even several) states, besides, does not give a complete an-

swer to the real course of events between consecutive states.

Therefore the comparative method can serve the research upon stability, but
for the determination of other parameters of stability a regular research sequ-
ence is essential. Setting up such a sequence — as any investigations upon the
environment’s functioning and dynamics — requires, in turn, the engagement
of large resources and energy. Moreover, research upon stability frequently
does not have an isolated character; they rather ought to comprise certain areas
e.g. a sequence of geosystems arranged along a slope catena; that issue is dis-
cussed in detail by Ostaszewska (2002). It seems that comparative research an-
swer rather the question of a geosystem’s durability or its transformation direc-
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tion, however not fully the question of its stability; a knowledge of transforma-
tions may only be one of the rationales for the description of stability.

It is even more difficult — using the comparative method — to obtain a direct
answer concerning the environment’s way of reaction to a stimulus; investiga-
tions of that type require a complete sequence of data regarding the occurrence
of a stimulus and the geosystem’s reaction to it. Yet obtaining data on the
environment’s state directly before the action of a stimulus is a rare case. Such
opportunities may and should be used, investigations, though, cannot be based
mainly on a scientist’s luck or intuition. For example, when we investigate a
flood, without a difficulty we describe in detail the phenomenon’s effects, with
some portion of luck we’ll obtain documentation concerning the flood itself,
yet very seldom we have data of the same accuracy concerning the situation
existing before the spate. Apart from that, stimuli influencing the environment
may be of various kinds and it is difficult to wait with undertaking research un-
til all of them have occurred. Thus the comparative method may seldom be ful-
ly useful in practice.

What appears much more promising is the research upon the environment’s
susceptibility considered as the opposite of stability. Determining a geo-
system’s susceptibility “to something” seems methodologically simpler than
e.g. an investigation of resistance towards a specific stimulus. That is at least
because of the fact that the determination of resistance requires, as a matter of
fact, the appearance of a disturbance and the occurrence of tangible changes
in a geosystem (or at least conducting such a simulation); in the case of suscep-
tibility we can try and determine its degree, even in geosystems that have not
(yet) undergone changes. Appropriately selected indicators of susceptibility
can be used here.

In general, using indicators (measures) appears the research procedure crea-
ting the largest chance to obtain at least approximate knowledge of the
environment’s stability. It allows us to compare various qualitative and quanti-
tative factors. They can denote both the environment’s “proneness” to submit
to changes (susceptibility, sensitivity) as well as indicate the actually occur-
ring — under the influence of external stimuli — changes in the environment’s
structure, its organization and functioning. A detailed methodology of such in-
vestigations is still to be elaborated, best of all through using similar indicators
in areas of possibly various characteristics of the natural environment and va-
ried human pressure.

Beside the comparative method, research upon stability and determination
of stability indicators, serious chances appear to be inherent — despite various
restrictions — in research experiments and computer simulation. A full use of
those methods in the investigations of the environment’s stability, though, re-
mains a question of — perhaps not distant — but still a future.
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Conclusions

— Research upon the environment’s stability is of an essential importance,
both theoretical as well as utilitarian; hence stability ought to belong to the
basic research issues of geoecology.

— Research upon stability ought to be preceded by setting the used concepts in
order, so that they could be uniformly understood by scientists representing
different disciplines, and also — which is more important — by the “reci-
pients” of our investigations.

— Both the “natural” as well as the “utilitarian” approach to research upon sta-
bility create similar opportunities to use the obtained results for practical pu-
rposes.

— The frequently used comparative method enables us to determine the degree
of the environment’s durability or its transformation direction, durability,
though, is only one of stability parameters and the direction of transforma-
tion may only be one of the rationales for the determination of stability.

— Promising opportunities are created by research upon the environment’s
stability, considered as the opposite of — weakly measurable — resistance.

— The research procedure presently creating the largest chances to obtain a k-
nowledge concerning the environment’s stability is using measures (indica-
tors) of stability.

— Significant opportunities inherent in research experiment and computer si-
mulation may be fully used no sooner than in a not distant future.

Tekst umaczyt Andrzej Kacprzak
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