Revista de Geomorfologie, tomul I, 1997

Contributii roméinesti la studiul versantilor
(1960 -1990)

Romanian Studies upon Slopes
(1960 -1990)

Fiind sitnat la un anumit nivel al
holarhiei universului, versantul are caracter de
holon, deoarece se intilneste in dubla ipostaza:
de sistem care integreazi sisteme de ordin
inferior si de subsistem infegrat altor sisteme
superioare.

Importanta cunoasterii acestei forme de
relief este deosebitd, din mai multe
considerente:

~ ponderea sa in cadrul holarhiei
universale este ridicatd avdnd in vedere
frecventa denivelarilor suprafatei terestre;

- studiv -nalitic al acestor suprafete
lamureste partici....itatile de evolutie generala
a reliefului;

~ aplicabilitatea largd a problemelor
legate de versant in ceea ce priveste
exploatarea reliefului.

Cercetatorii din domeniul geografiei
fizice au surprins aceste aspecte inca de
timpuriu.

. Contributiile roméinesti in ceea ce
- priveste studiul versanfilor se fac cunoscute,
intr-o prima etapa, inca din secolul XIX, apoi
dupd 1 900, cind se delimiteaza pentru prima
data eroziunea areald (spalarea), de cea liniara
(siroirea). Dupi al doilea razboi mondial,
cercetirile au devenit sistematice si mult
diversificate ca problematica abordata. Studiul
lui V. Tufescu din 1966 este ilustrativi in

sensul sintetizArii cercetarii  stiintifice 1n
perioada mentionati.
Evolufia géndirii  stiintifice 1in

domeniul versantilor, dupa 1960, nu a urmat o
curbd uniforma.

Sanda Zemianschi

Being situated to a certain level of
universal holarchy, the hillslope gets the
character of a holon because it exposes a
double function: that of a system which
integrates lower level systems and that of a
subsystern  integrated to other superior
systemns.

The importance of the study of such
landforms is special for several reasons:

— it has a very high percentage within
the universal holarchy, bearing in mind the
very fuigh frequency of the uneven surfaces;

— the special analysis of these surfaces
would sofve the problems of general landscape
evolution;

— a very wide applicability of hillslope
aspects as the relfef exploitation is concerned.

The physical geography researchers
have mentioned these aspects since very early.

The Romanian contributions to the
study of hillslopes are know since the 19"
century, on a frst stage, then after 1900 when
it was delimitated for the first time the surface
erosion versus linear erosion. The researches
became systematic and diverse, as problems
which were approached, after the second
World War. V. Tufescu’s study from 1966 is
Alustrative in the way of comprising the work
of the period.

Alter 1960, the evolution of thinking
the hillslope problems was not uniform.The
older tendency of describing the processes
which affect hillslope surface has coatinued
for several reasons:



Tendinta mai veche, de a descrie
procesele care afecteaza suprafata versantului,
s-2 comtimuat pini astizi din mai multe
motive:

— sunt fenomene care socheazi ochiul,
din primul moment;

— afecteazi imense suprafete de teren,
majoritatea sub incidenta factoralui antropic;

— evolufia acestora poate fi wusor
urmérita in timp.

Putem afirma ca jumatate din studiile
privitoare la versanti se referd 12 procese. Un
mare accent s-2 pus pe alunecarile de teren.
Unele studii an dDa:r caracter fenomenclogic
(79, ?5 18, 13, 25, 6, 54, 77, 60, 68, 82, 16).

\ltele surprind dmammu fmgmwuluz de
a}unecare, cee2 ce a presupus indelungi
observajii de teren, alituri de misuratori.
Amintim smdiile referitcare la  exteriorul
Carpatilor (8), Transilvania (30) si Valea
Bistritei (68). Imensa cantitate de informatie a
permis tipizarea alunecirilor. Cercetirile s-au
concentrat in special asupra Depresiunii Sibiu
(80, 9), asupra sectorulni piemontan
pericarpatic (58), Depresiunii Maramures (22),
Carpagilor de Curbwrd (57) si Podisului
Hargbaciului (15). Trebuie mentionat aici si
contextul regional in cadrul stmudiilor despre
alunecarile de teren din tara noastd (21).

Un merit deosebit al scolii clujene de
geomorfologie a fost acela al inifierii studiilor
de datare a procesului de alunecare (43).
Metoda de datare utilizati 2 fost analiza
sporo-polinic# aplicatd alunecirilor masive de

Lp ghimee. Esantioanele au fost colectate din
mlasnmle siiate  Intre monticulii de
alunecare. Ulterior va fi analizati §i problema
. ciclititii si frecventei procesului amintit (73).

Un volum mare de lucréri stiintifice trateaza
alte tipuri de procese care afecteazi suprafata
versantilor, cum ar fi: procesul de coraziune
cu formarea vailor de tip “delle”, mai tirzin
numite deraziune (74), separarea 1n “fenomene
de lunci si fenomene de panty” (87), eroziunea
in adﬁncime, eroziunea areald  curgeri
noroioase ca procese dominapte pe versani
(42), eroziunea torentiald (1), abraziunea si
sedimentarea lacusttdi ca procese care
afecteazd versantul (11). Gradul de eroziune al
versantilor se desprinde, de asemenea, ca
problematica abordata(28, 64).

— they are phenomena that shock the
eve instantly;

— they are affecting enormous
surfaces, most of them under the influence of
marn;

— their evolution can be easily
monitored in time.

Half of the studies on hillslopes are
concerned with processes. A great accent was
laid upon landslides. Some of these studies are
Phenomenological (79, 75, 18, 13, 25, 6, 54,

77, 60, 68, 82, 16). Other studies are
concerned with landslides dynamics which
supposed  long  fheld observation  and
mezasurements. We mention the studies on the
exterror of Carpathians (8), on Transylvania
(30) and for Bistrita Valley (68). The immense
gquantity of information allowed the landslides
typetving. The studies were focnsed specially
on Sibin  Depression (80, 9), on the
pericarpathian  piedmontan  sector (58), on
Maramures Depression (22), on Curvature
Carpathizns (57) and Hirtibaciu Tableland
(15). The regional context on the study of
landslides in our cowntry must be also
mentioned (21).

A special merit of the Chy
geomarphological school was that of initiating
the dating method studies specially for
landslides (43). The dating method was that of
sporo-pollinic analysis applied to the massive
landsiides of glimee type. The samples were
collected from the marshes in between the
mounds. Later; the problem of ciclicity and
frequency of landslides will alsa be discussed
(73).

An fmmense volume of work was
concemed with other tvpes of processes
affecting hillslope surfaces such as: corrasion
as the process which led to the appearance of

e “delfe” type of valley, later called derasion
i-'aﬂe v (74), the separation berween floodplain
and slope phenomena (§7), vertical erosion,
surface erosion and mudflows as dominant
processes on Tdmave Basin (42), linear
erosion (1) and the abrasion and lacustrine
sedimentation as processes affecting hillslopes
{11). The degree of hillslapes erosion was also
studied (28, 64).

The geomorphological school from
Cluj has successtully contributed to fillsiope



Scoala clujeand a adus importante
contributii la analiza proceselor de versant,
aducand in fata opiniei stiintifice problema

scurgerii  subterane §i  perioadelor de
supraumectare litologicd (84), si problema
proceselor infrapedologice (61).

Multe din procesele enumerate isi
gasesc cauza in activitatea antropica intenss,
situate reflectats de numeroase studii (37, 48,
38, 66). In acelasi context, problema
amelior#rii versantilor degradati antropic se
regaseste si ea in lucririle de specialitate (12,
36).

O pondere fnsemmatda in cadrul
studiilor de versant o detine problema
metodelor de cercetare; nu atit o pondere
insemnatd cat o importantd deosebity,
deoarece perfectarea si Innoirea acestora poate
duce 1a progres in domeniu.

Momentul statuarii, de citre T.Morariu
(1963), a metodelor morfometrice de analizi
apare ca un moment de referintd. Au urmat
metodele fizico-geografice de analiza (7, 85),
metoda geo-ecologica (78) si amalize cu
ajutoru} calculatorului (67).

Implementarea noilor metode de
analiza a determinat separarea citorva directii
in studiile de versant:

— caracterizarea morfometrica,
pornind de la ideea ca forma (elementele
componente ale profilului, unghiuri limita,
unghiuri caracteristice) explica starea si
evolufia ulterioard a versantului (33, 62, 90);

— delimitarea unitafilor functionale,
pornind de la ideea ca forma si procesul
conduc la o anumita functionare a versantului,
diferentiata pe figii, de la partea superioari la
_ parteainferioara (33, 59);

— morfologia  fetei  versantulni,
definitd de tipul de procese care actioneaza
(33

~ analiza sistemicd a versantilor,
reprezentind una din cele mai noi abordiri in
stiintd, a fost aplicata sistemului alunecérilor
(44, 71, 89y;

~ corelatia dintre diversi factori sau
componente din sistemul versantilor:

a) corelafia factori - forme generate,
cuexemplu pentru Dobrogea (19) si pentru
Podisul Hartibaciului (27);

b) corelatia alunecirilor de teren cu alte
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processes analysis by evidentiating the
through-flow and the lithological over-
moistening periods (84), together with the
analysis of infrapedological processes on
hillslopes (61).

Many of the above processes are
generated by intense human activity, situation
wihiich is reflected in many studies (37, 48, 38,
66). Rearchers were also dealing with the
problem of planning the hillsiopes destroyed
by man’s activity (12, 36).

A high percentage of hillslopes
studies refer fo the methods of research
because once they are renewed and perfected
they can lead to real and viable results.

The moment of introduction of
morphiometric methods by T. Morariu, in
1963, represents a point of reference in the
domain. It was succeeded by physical
geographical analytical methods (7, 85), geo-
ecological methiods (78) and computerised
methods (67).

These evolution of the methods
allowed the differenfiation of few trends on
hillslopes studies:

— morphometric characterisation,
bearing in mind that form (profife elements,
limit angles, characteristic angles) explains the
conditions and subsequent evolution of
hillslopes (33, 62, 90);

— delimitation of functional unities on
hillslope profile as a consequence of the fact
that form and process lead to a certain
functionality, differentiated on belts from the
upper fo the lower part of the slope profile (33,
59);

— morphology of slope face according
fo the process type (33);

— analysis of hillslope as a system, a
very new approach in science. The method
was first applied to landslides (44, 71, 89);

— comrelation  between  different
Zfactors or components in the hillslope system:

a) [factors-forms correlation, with
examples mDobrogea (19) and Hartibaciu
Tableland (27);

b) landslides-other mass waste processes
correlations (69);

¢) form-hillslope deposits correlations
which were briefly mentioned in the studies
mentioned above or they were analytically



procese de deplasare in masi (69).

¢) corelatia forma - depozite de versant
apare fangential in foarte multe din lucririle
mentionate pind In acest moment sau este
tratati analitic alaturi de problema dinamicii
sedimentelor de versant (69, 63, 59).

Versantul reprezinti cheia intelegerii
evolutiei suprafetei terestre, finsd pentru
aceasta este necesard intelegerea si intuirea
evolutiei versantilor. Primele lucrari sublinian
importanta  proceselor  periglaciare  de
pedimentatie si evolutia prin prin procesul de
deraziune (29). Ulterior, modelele de evolutie
au accentuat importanta expozifiei versantilor
(24). Factorii de bazi in sublinierea
caracterului acestor modele sunt: structura,
litologia si procesele morfoclimatice aplicate
Podisului Transilvaniei.

Problematica dezvoltirii  teraselor
interfereaza ori de cite ori se pune problema
evolutiei versantilor. Din pumct de vedere
teoretic, terasele aparfin versantului, insa daci
se ia in considerare geneza, acestea apartin
sistermului fluvial. Cercetirile au stabilit faptul
ca unele nivele de terass, si In special terasele
inalte, au aparut prin procese de versant, in
contextul retragerii simultane de la frunte si
muchie, cu distrugerea intregului depozit (51,
56).

Importanta unor forme de relief cum ar
fi glacisurile si pedimentele este hotiritoarea
in contextul evolutiei versantilor. Au fost
discutate diferite aspecte specifice cum ar fi:
genezd, pozifie, tipuri si importanfd in
sistemul versantilor (10, 53, 26, 34).

In concluzie la cele mentionate, dous
modele de evolutie se pot evidentia:

- 1) evolutia  ascendentd  (versantii
" rectiliniari §i convecs;}, evolutia descendenti
(versanti concavi) si evolutia complexi (59);

2) retragerea  paraleld  rectiliniary,
Telragerea central rectiliniard, retragerea non-
liniars (33).

Nu este suficientt doar analiza
particularititilor imbricate de versanti in
diferite conditii, dar si cartarea acestora (69,
63, 59). Problema cartografierii, desi veche in
geografie, a fost neglijata de catre cercetitor.
Dovada este numéarul mic al studiilor de acest
fel. Initial, cartirile s-au concentrat asupra
complexelor geomorfologice, profilul versan-
tilor fiind unitatea de baza (35). Ulterior, prin
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discussed in connection with the dynamics of
the slope sediments (69, 63, 59).

Hillslopes represent the key for
understanding the entire evolution of the
landscape, but this can be done only by
understanding of their evolution.The first
eas stressed upon the importance of
periglacial pedimentation process and the
evolution by derasion (29). Differentiated
development due to exposure of hillslopes
(24) is another context for explaining the
evolution. The most important factors
undedining the character of this pattern are
structure, lithology and morphoclimatic
processes applied to Transylvania Tableland.

The problem of terrace development
interfere in most of cases where the slope
evolution is concerned. From the theoretical
point of view they belong to the hillsiope
system but if genesis is concerned they belong
to the fluvial domain. Researches have stated
that some of the terrace levels and specially
the high fterraces were bom by hillslope
processes on the context of simultaneous
retreat from the back and the edge of terrace
with the destruction of the entire deposit (51,
36).

The importance of landforms such as
glacises and pediments is conclusive in the
context of hillslope evolution. Various aspects
specific to these were discussed such as:
genesis, position, types and importance on the
hillslope system (10, 53, 26, 34).

As a conclusion to the above ideas, two
models of evolution can be evidentiated as
reflected by the literature:

1) ascendent evolution (rectilinear and
convex slopes), descendent evolution (concave
slope) and complex evolution (59);

2) parallel - rectilinear retreat, central -
rectilinear retreat, non-linear retreat (33).

Analysis of the particular aspects of the
hillsiopes is not sufficient, but also their
mapping (69, 63, 59). The problems linked
with mapping were longly neglected. Initially,
mappings  were concerned — with  the
geomorphological complexes, the slope profile
being the basis unity (35). Later, mappings
were done in order to describe hillslope form
(83). Mapping of the processes were not
neglected, most of the studies being an
example. The Romanian Hierature has also



cartiri s-a urmirit §i descrierea formei
versantilor (83). Cartarea de procese nu a fost
neglijatd, majoritatea studiilor putind constitui
exemple in acest sens; in literatura noastra de
specialitate existd si exemple de cartiri a
unititilor microscalare pentru torenti si curgeri
noroiocase (33). Mai recent, cartarea
geomorfologici a devenit o modalitate de
apreciere a relatiilor existente intre evacuarea
materialelor si tranzital aluvial  (72).
Delimitarea unitatilor functionale si cartarea
acestora a condus la stabilirea sectoarelor de
echilibru, a celor cu echilibru fragil si la
utilizarea fiecirei unititi in asa fel incat sa nu
infervind instabilitatea. Importanta ultimelor
delimitari este esentiala in amenajarea
teritoriald (59).

Nici in ceea ce priveste tipologia
versantilor, lucrarile de specialitate nu sunt
numeroase; totusi se pot distinge doud: prima
(86), considerd ci modelarea versantilor
cuprinde relatia simplid vale-interfluvin, in
contextul general al reliefului. In consecinga,
se pot delimita trei tipuri de versanti:

a) versanfi intra-bazin, controlati de
reteaua hidrografics, cu sublinierea ierarhiei
generatiilor de versanti;

b) versanii autohtoni, respectiv cei de
la nivelele cele mai Tnalte ale Carpatilor

c) versanti de interferenta la contactul
dintre bazin si exteriorul acestuia.

Al doilea exemplu analizat (23), ia in
considerare mai multe criterii cum ar fi:
procese genetice, forma generala a profilului
versantilor, energia de relief, ordinea ierarhica,
relatitle cu litologia si structura, legatura cu
sistemul de drenaj, directia de evolutie, gradul
de stabilitate dinamica, gradul de evolutie si
"~ valoarea coeficientului de lungime (L/h).

In concluzie, se pot delimita trei mari
etape in abordarile referitoare la versanti:

I. Studiile de procese, cu implicarea
sau nu a factorului antropic, initiate dupa
rdzboi si continuate in deceniul 7;

1. Studiile morfometrice $i
morfodinamice cu delimitarea elementelor de
versant, a unititilor functionale, 2 unghiurilor
caracteristice st cartarea acestora.
Caracterizeazi deceniile 7 si 8 si au ca rezultat
definitivarea unor modele de evolutie:
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examples of microscale unities mapping for
torrents  or mudflows (33).  Recently
geomorphological mapping is a way o
appreciate the relations between mass wasting
and afluvial fransit (72). The delimitation of
the functional unpities together with their
mapping lead to the establishment of the areas
in equilibrium, those with a weak equilibrium
and the use of each unity in such a way that
the instability is not released. The importance
of this delimitation is extremely great in
territory planning (59).

The stdies concerned with the
establishment of hillslope typology are not
very numerous. ITwo of them can be
distinguished. The first one (86) considers that
filfslope modelling comprises the simple
relationship valley-watershed on the context of
the general landscape. Thus three hillsiope
types can be mentioned:

a) intra-basin hillslopes controlled by
the hydrographic network, underiining the
hierarchy of hillslope generations;

&) autochthonous hillslopes on the
Carpathian higher levels;

¢} interference hillslopes at the contact
between basin and exterior of basin domains.

The second example (23) took into
consideration several criteria such as: genetic
process, general form of slope profile, relief
energy, hierarchical order, relation with
lithology and structure, link with the drainage
system, direction of evolution, degree of
dynamic stability, degree of evolution, value
of length coefficient (L/h).

As a conclusion we can delineate three
main stages on hillslopes approaches:

L Process studies, implying or not the
human factor. These were inifiated after the
second world war and continued in the 7"
decade;

II. morphometric and morphodynamic
studies with the delimitation of slope
elements, of functional unities, of
characteristic angles and their mapping. This
trend characterize 7" and 8 decades and have
as a result the definition of certain evolution
models;
system studies in which an important role is
played by correlations between components,
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I0. Studiile de sistem, o atentie  processes and variables in slope system. They
deosebitd acordindu-se corelatiilor intre characterize the 8" decade and the beginning
componente, procese si variabile din sistemul  of the 9 decade.
versantilor, caracterizeaza deceninl 8 i
inceputul deceniului 9.
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