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Bazinul morfohidrografic

Morphohydrographic basins

Notiunea de “bazin hidrografic”, desi
s-a folosit de timpuriu cu semnificatia de
suprafatd de pe care isi aduni apele un r3u cu
afluentii sai, nu s-a studiat ca un sistem unitar
decht mai tarziu.

in Romnia, primele studii efectuate pe
bazine hidrografice au fost impuse de necesitati
practice. Se cunoaste ci in secolul al XTX-lea,
dupa defrisarile masive dintre anii 1829 si
1864, suprafetele apreciabile din unitatile
subcarpatice $i de podis si-au diminuat mult
potenfialul agricol, ajungind, in final, in
diferite stadii de degradare. A fost si motivul
pentru care s-a creat un cadru legislativ si
organizatoric care a dus la infiintarea
Serviciului Impaduririlor s al Corectarii
Torentilor din anul 1889. Acest fapt confirma
preocuparile in domeniu inci de la sfarsitul
secoiului trecut.

In anul 1900, Neuman, in formula
pentru  determinarea  densitatii  retelei
hidrografice, foloseste suprafata bazinului
hidrografic, ceea ce presupune ci se cunostea
aceastd notiune folosita §i de S. Mehedinti in
Terra (13). G. Valsan a folosit termenul de
“organism fluvial” si a precizat deosebirile
dintre un organism torential si unul fluvial (34).
in continuare, notiunea de bazin hidrografic 2
fost avuta in vedere prioritar in foarte multe
formule empirice de calcul al unor elemente
morfometrice sau caracteristici  hidrologice
cerute de necesitatile practice. Astfel, in 1956
(citat in 17), S. A. Munteanu a definit si folosit
elemente  morfometrice  ale  bazinelor
hidrografice torentiale, ca: suprafata, asimetria,
altitudinea si panta medie, profilul longitudinal
s.a.Dupa 1950, cind sa trecut la
organizare retelei hidrometrice si cind an

Florina Grecu, Ton Zzvoianu

Although the notion of “drainage
basin”, with the meaning of surface-area on
which a river and its tributaries gather their
waters, had been used a long time ago, it was
only much later that drainage basins were
studied in a unitary and systematic manner.

In Romania, the first studies by
mdividual basin were underlain by practical
reasons. In the 19th century, the massive
deforested tableland areas had drastically
reduced their agricultural potentizl, evenrually
leaving them in various stages of degradation.
Hence the necessity for the enactment of a faw
under which a Department of Afforestation and
Correction of Headward Erosion was set up in
1889. So, it is quite clear that, by the end of the
last century, people were alreadv concerned
with such matters.

In 1900, Neuman devised a formula for
determing the density of water nerworks and
used the notion of drainace basin arez, which
means that he was aware that it existed. Simion
Menedingi would use the term, foo, in Terra
(13). G. Valsan named it river organism,
making a distinction berween it and a torrential
organism (34). Later on, the notion of drainage
basin was prefered and we find it in very many
empirical formulae for the calculation of some
morphometrical elements, or water properties
required by practice. In 1956, for example S.A.
Munteanu (quoted in 17) defined and used a
number of morphometrical elements  of
lorrential  basins:  surface-area, asymmetry,
alritude, average slope, longitudinal profile, etc.
After 1950, the hyvdrometrical network started
being oreanized: at the same time, several
documented studies (based on measurements
and recordings) were published. They represent



inceput sa apard studii bine documentate pe
baza datelor masurate si inregistrate, s-a facut
un pas important spre o buni cunoastere a
diferitelor  caracteristici  ale  bazinelor
hidrografice. In anii "50-'60 functiona deja la
Universitatea din Cluj o sectie de hidrologie,
condus3 de T. Morariu, unde s-an format cadre
de specialitate bine pregitite. O serie de
caracteristici morfometrice ale bazinelor
hidrografice au fost frecvent folosite in
activitatea practici si si-au dovedit utilitatea,
incit in prezent sunt unanim acceptate. in
aceste condifii au aparut si unele lucrin
fundamentale printre care amintim prima harta
a debitelor medii specifice din Roméania (3) o
sinteza asupra hidrografiei Romaniei (33) si o

hidrologie generala (16).
Pentru studiile hidrologice,
caracteristice morfometrice ale bazinelor

hidrografice sunt folosite in formulele de
estimare a scurgerii medii, minime si maxime
si in relatiile de generalizare teritoriala. In plus,
suprafata bazinelor, ca factor azonal, are si un
important rol atenuator pentru o serie de
caracteristici hidrologice. De aceea, abordarea
bazinului hidrografic, ca rezultantd a actiunii
modelatoare a apelor curgitoare si ca unitate
spafiala  geomorfologica, implica studii
intersdisciplinare.

Sunt demne de remarcat eforturile
depuse pentru cunoagterea detaliatdi a
caracteristicilor ~ morfometrice de  catre
hidrografia inginereasca, legate in primul rind
de cerintele practice ale studierii bazinelor
hidrografice de diferite dimensiuni. In aceasta
directie s-au efectuat swmdii aprofundate in
cadrul Institutului National de Meteorologie si
Hidrologie (IN.M.H) s in alte institute
departamentale, multe din rezultate fiind
cuprinse in monografiile hidrologice ale
principalelor bazine hidrografice si in cadastrul
apelor din Roménia.

In cercetarea hidrograficd s-a pus
accentul pe geneza resurselor de apa, pe legile
Tepartifiel teritoriale, a dependentei lor de
componentele mediului fizic si de interrelatiile
dintre acestea si activititile antropice, atit la
nivelul bazinelor cit si pe unitati de relief.

Cercetarea bazinelor hidrografice ca
unitafi teritoriale complexe 2 fost impulsionatd
side o serie de rezultate ale cercetarii funda-

a large step forward in acquiring a better
knowledge of drainage basins features. In the
1950s and 1960s, a hydrology section, headed
by T. Morariu, was run at the Universitv of
Cluj, and well-trained specialists graduated
from there. Several morphometrical charac-
leristics of drainage basins - used fo be taken
into account in field work - have come to be
unanimously accepted foday. At the same time,
some fundamental works, Iike the first map of
specific mean discharge in Romania (3), a
hydrographic synthesis of Romania (33) and a
general hydrology (16) were being published.

Hydrological studies put the morpho-
mefrical features of dJrainage basins in
formulae,  whenever  assessing  average,
minimum and maximum discharge, as well as
in generalization relations at terriforial level.
Apart from if, basin area being an azonal factor,
it plays an importan! part in atlenuating a series
of waler -characteristics. Therefore it is
necessary fo make an  interdiscipiinary
approach when studying drainage basins both
as an oufcome of modelling by the action of
running waters and as a geomorphological
space unit.

The efforts made by engineering
hydrology to obtain detailed information on
morphometrical  particularities for applied
research into various-order drainage basins are
worthwhile. The data yielded by many in-depth
investigations conducted by the National
Institute  of Meteorology and Hydrology
(INMH) and other departmental institutions
have been included in the monographs of major
drainage basins in Romania.

Hydrographical research has focused on
the genesis of water resources, the laws of
territorial distribution, their dependence upon
the components of the physical environment
and their interrelations within the basins and in
various relief units.

The study of drainage basins as
complex ferriforial units was stimulated by the
results of fundamental research world-wide e.g.
svstem theory. which started being used in
geography  works as well Romanian
researchers began conceiving drainage basins
as gpen, steadilv evolving system, permanently
undergoing an exchange of maiter and energy
with their environment. This exchange depends



mentale plan mondial, cum este teoria
sistemului care, treptat, a fost aplicat¥ si in
geografie. Aceste progrese ale cunoasterii au
facut ca bazinele geografice si fie studiate i la
noi ca sisteme deschise, in continui evolutie,
care au in permanentd schimb de materie si de
energie cu mediul inconjurdfor, schimb
dimensionat de starea componentelor medinlui
si de gradul de interventie a omului in peisaj.
Apare din ce in ce mai pregnanti necesitatea ca
investigarea acestor unitiifi teritoriale si se faci
interdisciplinar de catre specialisti de inalta
calificare, capabili si coopereze in depistarea si
cuantificarea legaturilor de interdependent
dintre componentele mediului pentru a putea
prognoza evolutia viitoare a  sistemului,
pragurile de la care interventia omului in peisaj
devine periculoasé prin dereglarea echilibrului
dintre componentele sale, precum si masurile
ce se impun a fi lnate.

Tinfndu-se seamna de realizirile pe plan
mondial si de volumul informational bogat la
nivel  national, cercetarea  geografica
romaneascd a obtinut rezultate notabile in
ultimile doua decenii in cercetarea bazinelor
morfohidrografice. Considerat de Gr. Posea
(24) “cel mai general sistem evolutiv
geomarfologic, celula de baza a unei retele ce
acopera cea mai mare parte a zonelor de uscat”,
bazinele morfohidrografice reprezinta unitati
geomorfologice de studin ce s-au impus
analizei globale i, implicit, a celei
geomorfologice.

Sisternul de clasificare Horton-Strahler
a fost aplicat in Roménia pentru a caracteriza
refeavna de rfuri §i scurgerea rdurilor din zona
subcarpaticd dintre lalomita s Trotus,
stabilindu-se ~ dependenta dintre scurgerea
medie muitianuald si ordinul de marime al
bazinelor (20). Cercetiirile au fost aprofundate
si diversificate in diferite unitati de relief si in
bazine de marimi variate, stabilindu-se relatii
importante. Aplicarea acestui sistem de
ierathizare a refelei de rAuri si a bazinelor
hidrografice de diferite ordine, pe  unitati
teritoriale bine delimitate de cumpenele de apa,
directioneaza si cercetarea geomorfologica a
bazinelor morfohidrografice. Lucrarile sunt
elaborate in spiritul conceptiei dupa care: ™un
bazin torential trebuie considerat ca un
organism fizico-geografic care se infitiseaza
ca un sistem ciberpetic armonic, cu limite
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upon the state of environmental components
and man’s intervention in the landscape. It is
high time that (hese lerritorial units should be
studied Inferdisciplinarily by skilled specialists
capable to cooperate for the discovery of
interdependences  between — environmental
components, and fo forecast the future
evolution of the system. It is pecessary fo
establish the thresholds beyond which man’s
mlervention becomes dangerous, entailing the
risk of imbalancing these components.

Looking at world achievements and the
rich Romanian Hlerature in the field, we may
salely say that geographical research into
drainage basins in this country over the past
twenty years has achieved notable results. As
Grigore Posea puts it (24), drainace basins are
“the most general geomorphological evolving
system, the basic cell of a network which
covers most of the land”  These
geomorphological units have made the object
of global and Implicitly geomorphological
approaches.

The  Horton-Strahler  classification
systern has been used in this country to outline
the river network and the river discharee in the
Subcarpathian area between the Ialomita and
the Troms vallevs and to establish the
correlation  between  average multiannual
discharge and the order of basin magnitude
(20). The in-depth and  vardecated
investigations of different relief wnits and
various-order basins have outlined important
relations. This hierarchization system for
walercourses and various-order drainage basins
by watershed-delimited lerritorial units is a
Luide fo the geomorphological investigation of
morphohivdrographic basins, foo. Studies are
based on the idea that “a torrential basin should
be considered a physicogeographical bodv, a
barmonic cybemnetic system, with natural
boundaries, that makes up a unitary whole of
mutually condifioned components™ (17).

The mathematical relations designating
cerfain morphometrical variables were checked
in the representative basins of this countrv in
point of position, rock structure, relief and the
other componenis of the environment. Several
new equations have been developed e.g. the
area required for the appearance of various
order drainage basins, drainage pattern, Jaw of
perimeters, relation between average basin



naturale, constifuind un ansamblu unitar de
componenti care se condifioneazi reciproc”
(17).

Expresiile matematice folosite pentru

anumifi parametri morfometrici au  fost
verificate pe teritoriul tarii in bazine
hidrografice reprezentative dupi  pozitie,

Litologie, relief si dupi celelalie componente ale
medinlni. S-au gasit chiar relatii noi dintre care
remarcam: legea suprafetelor necesare aparitiei
bazinelor de diferite ordine, modelul
drenajului, legea perimetrelor, relatia dintre
perimetrul mediu §i suprafata medie a bazinelor
hidrografice, expresii pentru lungimea si
latimea medie a bazinelor, pentru forma lor,
pentru panta medie a intregii retele de rhuri
dintr-un bazin hidrografic (6,35, 37, 39).

Diferentierea caracteristicilor morfome-
trice si morfogenetice in diferite unitafi de
relief de la munte, la Subcarpati, la deal si
campie, in conditii de mare diversitate
litologici, s-a facut pentru bazinele Cernei (M,
Bistritei (5), lalomitei (fig. 1), (20, 35),
Crisului Repede (22), Oltulni (31), pentrn
bazinele din Subcarpati (29, 38). In

presiunea Transilvaniei, asemenea studii s-

au realizat atat in unitati cu roci friabile, relativ
omogene, intr-un relief de podis (6, 7, &) cit s
in unitafi depresionare de contact cu Carpatii
Meridionali (21, 28). Alfe cercetiri s-au
intreprins in unitati montane de flis (25, 26,
30), sau cu roci in general dure (9), dar si in
unitdti de podigsuri joase, cu substrat marno-
argilos (hazinul Jijiei din Podisul Moldovei) .

Studiile geomorfologice pe bazine
hidrografice pot folosi o serie de masuratori
cantitative efechuate paAni in prezent pe
teritoriul intregii tari 1a posturile hidrometrice,
a studiilor pe bazine, Infocmite de INMH, si in
perimefre experimentale. Aceste date an fost
interpretate  §i  corelate cu  parametri
geomorfometrici, in viziunea conceptiei care
priveste bazinul hidrografic ca un sistem
deschis fn care au loc in permanents schimburi,
de materie §i de energie cu sisteme superjoare.
In acest sens, cunoagterea geografica a fost
aprofundata, utilizAndu-se in acelasi timp
conceptele de holon §i de entropie in analiza
sistemelor geomorfologice (11).

" Bojoi L, Apetrei M., Virlan M., Geomorfometria
{funcilor, manuscris.

parameter and average drainape basin area,
formulae for the average length and width of
basins, for their shape, and for the mean slope
of the entire channel network in a given
drainage basin (6, 35, 37, 39).

The morphometrical and morphogenetic
features in different relief units - Carpathian
Mis., Subcarpathians, hills and plains - in
which there is a wide diversity of rocks have
been established for the followings basins:
Cerna (1), Bistrita (5), Ialomita (Fig. 1), (20,
35), Crsul Repede (22), Olt (31), and the
Subcarpathian basins (29, 38). Similar studies
have been undertaken in the Transylvanian
Depression, relatively homogeneous tableland
unit covered with friable rocks (6, 7, 8) and
depressionary units edging the Southern
Carpathians (21, 28). Other researches focused
on mountain flysch units (25, 26, 30), or units
with hard rocks in general (9), as well as on
low plateaus with marly-clay and sandy
substrates (Jijiza Basin on the Moldavian
Platean)’ .

Studies on the geomorphology of
drainage basins could resort fo the guantitative
measurements made by hydrometer stations all
over the country, fo basin studies made by
INMH, and to basin studies in  test
areas. The findings have been correlated
with geomorphomefrical paramefers, the
morphohydrographic basin being interpreted as
an open system in which matter and enercy
exchanges with the enviropmental upper
systems zre steadily going on. Geagraphical
knowledge has benefited by such concepts as
holon and entropy and introduced them in the
analysis of geomophological systems (11).

A number of morphohydrographic
evolution indicators and their lime variation
kave been determined for each drainace basin
and for variously-sized areas. Correlating
drainage network morphometrical indicators
with network hierarchy, and grouping them by
the relief steps of the Fiagdras Depression has
led fo the establishing of the following
characteristic features: graded organisation of
drainage basins goes hand in hand with the
emergence of the big morphogenetic steps; the
order of magnitude; the average length increase

! Bojoi L, Apetrei M., Virian M., Geomorphometry of
Jflood plains, manuscript.



S-au  determinat diferiti  indici ai
evolutiei morfohidrografice, variatia lor in
timp, atdt pe bazine hidrografice, cit i pe
suprafate de diferite dimensiupi. Din corelarea
indicilor morfometrici ai retelei de drenaj cu
ierathizarea retelei si pruparea acestora pe
trepte de relief din Depresiunea Fagiras rezulia:
organizarea gradatd a bazinelor hidrografice
concomitent cu individualizarea marilor trepte
morfogenetice: cresterea ordinului de marime,
a lungimii totale a retelei de vai odati cu
vechimea ftreptelor de relief, ceea ce impune
deosebiri in concentrarea scurgerii si in
activitatea morfogenetica a rAurilor (21).

Modelele morfometrice care vizeaza
hingimi §i suprafete pun in evidents, pentru
riul Hartibaciu, si evolutia retelel de drenaj.
Concret, este vorba de unele captari de citre
rAuri din bazinele aferente Oltuluj (in sud) si
Muresulii (In nord), cu nivele de baza la
altitudini mai coboréte.

Toate subbazinele de ordinul 5 din
bazinul Hirtibaciului trebuie si mai cumuleze
cursuri de ordine infericare pAnd a fi complet
realizate pentru ordinele pe care le poarta.
Rezulta deci ci in interiorul sistemelor de
ordinul 5 se mai pot produce ramificiri ale
reteler hidrografice fira ca sa afecteze ordinul
6, acesta gasindu-se in prezent intr-un echilibru
dinamic (8).

Legile morfometrice, stabilite pentru
bazinele hidrografice cu relief variat, au fost
verificate, prin cercetiri pe plan mondial, dar si
national si in bazine cu relief omogen.

QO concluzie cu semmnificatii
marfogenetice, dar care trebuie confirmata si
prin alte smdii, se referd la raportul dintre
alunecirile masive (glimee) si marimea
bazinelor hidrografice din Podisul Tarnavelor.

Se constatd ca linia de desprindere
afecteazd, in general, cumpenele de apa de
ardinul 4, astfel, glimeele se inscrin in bazinele
de acelasi ordin, incit daci se cunoaste varsta
alumecarilor se poate estima si cea a bazinelor
hidrografice (8).

Rata medie de denudare globala a
reliefului determinata prin metoda curhelor
hipsometrice a permis, de asemenea, efectuarea
unor corelari de naturd genetica. De exemplu
pentru bazinul Hartibacinlui, rata medie de
denudare globala de 135 kg/s este relativ
apropiata de debitul mediu solid (1,226 kg/s

with the age of relief steps, hence the different
concentration of drainaee and the distinet
morphogenetic activity of rivers (21).

In the case of the Hirtibaciy basin,
lfength and surface morphometrical models are
also indicative of the evolution of the drainage
network. We are referring to some catehments
(achieved at the expense of the Hirtibaciu
Basin) of rivers from basins afferent to the Olf
(in the South) and the Mures (in the North), the
basic levels of which lie at Jower altitudes.

All five-order sub-basins belonging to
the Hirfibaciu must catch some Jower-order
walers in order to match their orders of
magnitude. Therefore, the water petwork of the
Sth order systems has branched out without
basinsol the 6th order being affected, the Jatter
having already reached a state of dynamic
equilibrium (8).

The morphometrical laws for water
basins in a varied refief. established by foreien
and Romanian researches, have been verified in
basins with a homogeneous relief. too.

A conclusion  of morphogenetic
significance  which, nevertheless, requires
further studv, is the existence of correlation
between massive landslides (glimee) and the
order of drainage basins in the Timave
Tableland.

It has been found that the scarp line
affects, in general, the watershed of
fourth-order basins. Therefore, if the age of
slides is known, estimating the age of drainage
basins is an easy matter (R).

The average global weathering rate of
the refief. assessed by the method of percent
hypsometric curves for each basin, proved
helpful io making this genetic correlation. For
example, the average global weathering rate in
the Hirtibacin Basin (1.35 kgfsec) stands
somefiow close to the average solid sediment
discharge rare (1. 226 kgfsec) calcuiated for the
1956 -1981 period (7). The present area
integral (70 %) for the same basin is indicating
of a young relief. This method was applied to
three  and  four-order basins from  the
Subcarpathians, the Getic Piedmont, and the
Transylvanian Depression (the units edeing the
Southern Carpathians ie. the depression of
Apold, Saliste and Sibiu (36).

To conclude, we would remark that the
studies of drainage basins particularities have



calculat pe perioada 1956-1981) (7). Integrala
suprafetei actuale de 70 %, peniru acelast bazin,
presupune un relief inca thnir. Aceeasi metoda
a fost aplicatd la bazine hidrocrafice de
ordinele 3 gi 4 din Subcarpati, Piemontul Getic,
Depresiunea Transilvaniei - unitatile de contact
cu Carpatii Meridionali: depresiunile Apold,
Saliste, Sibin (36).

In concluzie putem afirma ci rezultatele
bune obtinute in studinl caracteristicilor
morfometrice ale bazinelor hidrografice au
permis trecerea la analiza acestor complexe
teritoriale ca unitifi sistemice cu limite precise,
in care se poate cuantifica fluxul de materie si
de energie care le determina evolutia.

facilitated a new approach to these complex
territorial units, which are viewed now as
systemic units with precise boundaries. At the
same fime, it has been found that flows of
matter and energy can be quantified.
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Fig.1. Sistemul modelelor morfometrice pentru bazinul Ialomitei:
The system of morpfiometrical models for the Ialomita drainage basim:

A. modelul lungimii segmentelor / mode! of the stream lenghts;

C. modelul perimetrelor / modef of basin perimeters;

B. modelul suprafetelor / mode! of basin areas;.
D. modelul pantei segmentelor { model of the stream falls;

E. modelul pantej segmentelor medii / mode] of mean stream siopes; F. modelul altitudinilor medii / modef of mean aititudes;

G. modetul scurgerilor medii / modef of mezn discharges
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