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1. INTRODUCERE

in Romania, peste 2,5 milicane ha terenuri agricole
sunt puternic afectate de procese de degradare (ero-
ziune, alunecari s.a.) pe fondul schimbarilor climatice.
Consecintele sunt dezastruoase, eroziunea produce
importante pierderi de sol de pe terenurile agricole,
care uneori depasesc 50 t/ha.an. Transportul total de
aluviuni din tara noastra este de circa 150 mil. tone pe
an, din care peste 1/3 ajunge in Marea Neagra. Aluviu-
nile transportate maresc debitele raurilor, grabesc col-
matarea lacurilor, favorizand inundatiile si pierderile de
apa (Giurgiu, Clinciu, 2008).

Cea mai mare parte dintre aceste terenuri situate in
zona de sud si est a tarii au devenit ineficiente pentru
agricultura, fiind necesare ample masuri si lucrari ame-
liorative. Dintre acestea, cele mai eficiente s-au dovedit
lucrarile de ameliorare prin impadurire integrala si per-
delele forestiere antierozionale (Constandache Nistor, 2014).
in lucrarea de fata sunt prezentate unele principii si
solutii bazate pe rezultate ale actiunilor anterioare de
amenajare a bazinelor hidrografice torentiale si ameli-
orare prin impadurire a terenurilor degradate, conside-
rate exemple de bune practici pentru viitor.

2. STADIUL ACTUAL Sl TENDINTA PREOCUPARILOR
iN AMENAJAREA BAZINELOR HIDROGRAFICE TORENTIALE

De-a lungul timpului, ca raspuns la nevoile societatii,
scopul actiunii de amenajare a bazinelor hidrografice
torentiale s-a indepartat de la conceptul initial al unei
actiuni pur tehnice si s-a indreptat catre o actiune tot
mai complexa, capabila sa integreze si sa armonizeze
principii si probleme hidrologice, tehnice, sociale si
economice (Clinciu, 1999). Din aceasta necesitate s-a
nascut conceptul de amenajare complexa si integrala
a bazinelor hidrografice torentiale, iar mai recent con-
ceptul de control integrat al bazinelor hidrografice
torentiale.

Fata de conceptia ,clasica” a corectarii torentilor, care
lasa pe un plan secundar latura preventiva a inter-
ventiilor, conceptia moderna de amenajare a bazine-
lor hidrografice torentiale aduce in prim plan tocmai
aceasta latura, atentia indreptandu-se in primul rand
asupra cauzelor fenomenelor de degradare si torenti-
alitate avand in vedere si consecintele pe care aceste
fenomene le provoaca.

De aici rezulta si cele doua particularitati importan-
te ale amenajarii bazinelor hidrografice torentiale:
integralitatea si complexitatea actiunii, la scara fiecarui
bazin in parte.

Trecerea de la amenajarea complexa si integrala la
,amenajarea integrata participativa’, prin contributia
activa a populatiei locale si a tuturor actorilor cheie la:
proiectarea, executarea si monitorizarea lucrarilor, se
considera a fi astazi cea mai potrivita abordare pentru
gestionarea durabila a resurselor regenerabile si nere-
generabile din zonele de deal si de munte, cu beneficii
nu doar pentru locuitorii din spatiile altitudinale superi-
oare ci si pentru populatia de la campie..

La scara europeana, un astfel de tip de amenajare
dobandeste un surplus de importanta deoarece prin
procesul de ,participare locala”, colectivitatile umane
care traiesc si muncesc in zona bazinului de receptie
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(dar si in spatiile altitudinale imediat inferioare) se or-
ganizeaza ele insele si sunt capabile, prin propriile lor
autoritati si institutii, sa-si identifice nevoile si prioritatile
si sa contribuie (inclusiv financiar) la proiectarea, apli-
carea si monitorizarea lucrarilor si activitatilor care sunt
necesare pentru a restabili echilibrul hidrologic si, im-
plicit, ecologic, al acestor zone.

Importanta participarii active a populatiei locale, ca fac-
tor determinant al succesului in amenajarea bazinelor
hidrografice torentiale, deosebit de importanta este
educatia ambientala - esentiala atat pentru locuitorii
din amonte cat si pentru cei din aval (una dintre prin-
cipalele invataminte desprinse de FAO in urma unor
aplicatii).

Printre provocarile cele mai semnificative regasim uti-
lizarea combinata, silvo-pastorala, a terenurilor din
cuprinsul bazinelor hidrografice torentiale, precum
si extinderea retelei de bazine pilot la intreaga scara
a Europei.

Analiza evolutiei conceptiilor privind amenajarea bazi-
nelor hidrografice torentiale evidentiaza urmatoarele:

De la amenajarea planificata a bazinelor hidrografice
torentiale se va trece la amenajarea colaborativa; in lo-
cul unei actiuni reglementate si bazata pe interventie,
amenajarea bazinelor hidrografice torentiale va deveni
o0 actiune bazata pe precautiune si preventie.

Vor deveni prevalente rolurile multiple ale folosintelor si
nu cele singulare, astfel ca, in paralel cu practicile fores-
tiere vor fi incurajate sistemele agrosilvopastorale.

Pe baza experientei castigate in ultimii ani, Organizatia
Natiunilor Unite pentru Alimentatie si Agricultura-FAO
previzioneaza urmatoarele scenarii:

- De la tratarea simptomelor degradarii bazinului (des-
padurire, eroziune, colmatare etc.) se va trece la iden-
tificarea si tratarea cauzelor care provoaca degradarea



bazinului (sardcia, cresterea populatiei, folosirea impro-
pprie a terenurilor agricole si a padurilor etc.).

- Accentul se va pune pe motivarea si determinarea
participarii tuturor detinatorilor de terenuri, precum si
pe adaptarea dezvoltarii programelor de cercetare la
nevoile locale.

- Amenajarea va deveni sustenabild pentru folosinte
multiple (resurse naturale, regenerabile si neregenera-
bile), prin combinarea dezvoltarii resurselor de apa cu
sisteme de productie care sunt compatibile pentru
utilizarea economica a terenurilor.

3. FUNDAMENTE $I SOLUTII IN AMENAJAREA

BAZINELOR HIDROGRAFICE TORENTIALE
regularizarii scurgerilor, revine lucrarilor biologice (ve-
getative), care prezinta proprietatea de a se autorege-
nera si de a da productii. Lucrarile biologice sunt la fel
de utile in consolidarea malurilor si, dupa caz, a albiilor.

Declansarea si manifestarea proceselor torentiale si de
degradare a terenurilor cu toate consecintele lor ne-
gative, sunt strans legate de felul in care folosintele
terenurilor au fost si sunt gestionate la scara bazinelor
hidrografice, sub aspectul functiilor lor hidrologice si
antierozionale.

Masurile si actiunile necesare sunt:

3.1. MASURI SI ACTIUNI PREVENTIVE

Grupa I:

- identificarea zonelor de risc la eroziune si torentia-
litate si ierarhizarea lor in vederea promovarii de noi
lucrari antierozionale si de amenajare a torentilor, si

- amenajarea bazinelor hidrografice torentiale din
patrimoniul silvic si agricol, pe baza unui plan de
amenajare concordant cu planurile bazinale de gesti-
onare a riscului la inundatii

Grupaall-a:

- impaduriri in zonele de formare a viiturilor, a zonelor
inundabile si a luncilor raurilor;

- lucrari de ameliorare a terenurilor degradate in bazi-
nele hidrografice torentiale;

- exploatarea judicioasa a padurilor existente si reali-
zarea de noi suprafete impadurite pentru reducerea
debitelor maxime;

- elaborarea unor ghiduri de buna utilizare a terenu-
rilor din zonele agricole si silvice, pentru prevenirea
lproducerii unor viituri rapide.

3.2. MASURI SI LUCRARI PE VERSANTII BAZINULUI
AFECTATI DE PROCESE DE DEGRADARE

Primordialitarea lucrarilor de impadurire a terenurilor
degradate (erodate, ravenate, alunecatoare) in raport
cu lucrarile hidrotehnice este un principiu fundamen-
tal in restabilirea si mentinerea unui regim echilibrat
al apelor. Aceste terenuri reprezinta segmente dintre
cele mai puternic alterate ale mediului: ele favorizeaza
si amplifica dereglarile ecologice, sunt principalele fo-
care de alimentare cu aluviuni in timpul viiturilor, afec-
teaza puternic diversitatea biologica si a habitatelor.

,Dintre lucrarile principale - biologice si hidrotehnice
- folosite in refacerea echilibrului ecologic in bazinele
bazinelor hidrografice torentiale, rolul hotarator - atat
in privinta refacerii si conservarii solului cat si in privinta
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Foto 1 - Lucrari complexe de amenajare a bazinelor
hidrografice torentiale experimentate in BH Caciu-Barsesti;
foto E. Untaru,1978 (A) C. Constandache, 2015(B)

in consecinta, in paralel cu lucrarile specifice de apéra-
re impotriva inundatiilor, a caror gravitate si frecventa
au crescut considerabil, ca urmare a schimbarilor cli-
matice survenite in ultima perioada de timp, este ne-
cesar sa se actioneze energic asupra cauzelor acestora
prin amenajarea antierozionala a teritoriului si impa-
durirea terenurilor degradate. Marirea semnificativa
a gradului de impadurire la scara marilor bazine hidro-
grafice reprezinta o cerinta importanta pentru preve-
nirea si combaterea inundatiilor, pentru restabilirea si
mentinerea unui regim echilibrat al apelor.



3.3. LUCRARI CU IMPACT ECOLOGIC MINIM

PE RETEAUA HIDROGRAFICA TORENTIALA
Lucrarile hidrotehnice sunt hotaratoare, la randul lor,
pentru stabilizarea (fixarea) nivelurilor de baza, pentru
retentia aluviunilor, pentru crearea de lacuri de acu-
mulare destinate atenuarii viiturilor, pentru asigurarea
echilibrului necesar instalarii vegetatiei etc. Ele se afla
in raporturi de complementaritate, lucrarile hidroteh-
nice sprijinind intr-o prima faza (re)instalarea vegetati-
ei, iar aceasta din urma (si numai aceasta!) indeplinind,
ulterior, rolul atribuit lucrarilor hidrotehnice.
in zona muntilor si dealurilor inalte, unde, din cauza
pantelor pronuntate si precipitatiilor abundente, micile
bazine hidrografice dispun de un important potential
de torentialitate, si unde solul fiind acoperit in principal
de paduri si pajisti - folosinte care, daca nu sunt degra-
date, protejeaza relativ bine solul -, cele mai intense
procese erozionale nu sunt localizate la nivelul ver-
santilor, ci de-a lungul retelei hidrografice. Aceasta
din urma (constituita din rigole, santuri, ogase, ravene
si albii de paraie), impreuna cu malurile aferente, con-
tribuie cu peste 70% din volumul total al aluviunilor
transportate de viiturile torentiale (Gaspar et al, 1968
- 1987: Clinciu, Lazar, 1984 - 1994).
Pentru combaterea fenomenelor torentiale si erozio-
nale din aceste bazine a fost initiata de catre sectorul
silvic actiunea de corectare a torentilor, care recurge la
un complex de masuri organizatorice si de lucrari
biologice si hidrotehnice; acestea din urma constau
din traverse, praguri si baraje (lucrari transversale) si
din canale (lucrari longitudinale) si sunt amplasate pe
segmentele cele mai nevralgice ale retelei hidrografice,
respectiv pe albiile ,surse de aluviuni” marcate de ero-
ziuni excesive si de surpari si alunecari de maluri. Dupa
fixarea nivelului de baza, la extremitatea din aval a to-
rentului, printr-un canal si/sau o lucrare transversala,
sistemul de lucrari avanseaza treptat si continuu spre
amonte (daca albia este degradata), prin grupuri de lu-
crari transversale executate in etape, care iau sfarsit in
momentul in care sistemul devine ,sustinut’, respectiv
cand pragurile si barajele dintr-un grup sunt complet
aterisate..
in zona obarsiei sau pe formatiunile de dimensiuni
mai mici sunt recomandate lucrarile (longitudinale
sau transversale) din materiale locale (piatra, lemn),
pentru a stabiliza / consolida terenurile (maluri sau
albii degradate) si a opri sursele de aluviuni chiar de
la locul formarii acestora (foto 2). Aceste lucrari sunt
mai ieftine, au un impact ecologic minim si efecte de
protectie maxime.

Foto 2 - Terase armate vegetal si praguri vegetative
in perimetrul experimental Caciu-Barsesti, jud. Vrancea;
Foto E. Untaru, 1980 (C} C. Constandache, 2015 (D)

O alta particularitate care trebuie avuta in vedere in
cadrul amenajarii bazinelor hidrografice, consta din
existenta golului alpin la partea superioara a bazinelor
cursurilor de apa, peste limita superioara, naturald a
padurilor. Aceasta zona este cea mai activa si totodata
cea mai vulnerabila in formarea viiturilor torentiale, de-
oarece are pante abrupte, este complet denudata, cu
pat stancos, precipitatiile sunt insemnate, iar configu-
ratia terenului permite concentrarea rapida a scurgeri-
lor de suprafata. De pe aceste suprafete se tranziteaza,
prin reteaua hidrografica din fondul forestier, un aflux
mare de apa si importante cantitati de aluviuni, care
incarca cursurile de apa cu material solid si colmateaza
lacurile de acumulare.

Pentru redresarea acestor zone importante atat pen-
tru economia apei, cat si pentru cea silvopastorald, este
necesar sa se aplice masura de reinstalare a vegetatiei
naturale specifice (in principal jnepenisul), vegetatie
care a fost diminuata sau eliminata complet prin taiere
rasa/incendiere si pasunat.
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1. INTRODUCTION

In Romania, over 2.5 million ha of agricultural land are
heavily affected by degradation processes (erosion,
landslides, etc.) due to climate change. The conse-
quences are disastrous, erosion produces significant
soil losses on agricultural land, which sometimes ex-
ceeds 50 t / hayear. Total transport of alluviums in our
country is about 150 million tons per year, of which
over 1/3 arrives in the Black Sea. Transported sed-
iments increase river flows, hurry clogging the lakes,
favoring floods and water losses (Giurgiu, Clinciu, 2008).

Most of these degraded lands being located in the

Southern and Eastern parts of the country became
along the time inappropriate for agricultural purpose,
thus, for this reason a complex of measures and works
are needed. Among these, the most effective were the
amelioration works through full afforestation and an-
ti-erosion forest curtains (Constandache Nistor, 2014).

In this paper are presented some principles and solu-
tions based on the results of the previous actions of
torrential watershed planning and improvement by
afforestation of degraded lands, considered examples
of good practice for the future.

2. CURRENT STATUS AND TRENDS IN TORRENTIAL

WATERSHED MANAGEMENT

Along the time, as a response to society's needs, the
purpose of torrential watershed management has
moved away from the original concept of purely tech-
nical action and it was directed to a more complex
action, able to integrate and harmonize water, tech-
nical, social and economic principles and issues (Clin-
ciu, 1999) From this necessity was born the concept of
complex and integral management of the torrent river
basins, and more recently the concept of integrated
river basin control.

Compared to the ,classical” conception of torrent cor-
rection, which let a secondary role for the preventive
interventions side, the modern conception of the river
basin management brings this aspect to the fore, fo-
cusing first on the causes of degradation and torrential
phenomena, taking into account the consequences
they cause.

Hence, the two important important particularities
of the torrential watersheds management: the com-
pleteness and complexity of the action at the scale of
each basin.

The transition from complex and integral manage-
ment to ,participatory integrated development”,
through the active contribution of the local population
and all key actors to: design, execution and monitor-
ing of works, is considered today to be the most ap-
propriate approach for sustainable management of
renewable and non-renewable resources in the hilly
and mountain areas, with benefits not only for the in-
habitants of the higher altitude spaces but also for the
population of the plain.

On a European scale, such an management acquires
a surplus of importance because, through the process
of ,local participation”, human collectives living and
working within the watershed (but also in the imme-
diate lower altitude spaces) organize themselves and
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are capable, through their own authorities and insti-
tutions, to identify needs and priorities and to contrib-
ute (including financially) design, implementation and
monitoring of works and activities which are necessary
to restore the hydrological and, implicitly, ecological
balance of these areas.

To highlight the active participation of the local pop-
ulation as a determinant of success in the planning
of torrential river basins, particularly important is the
environmental education - essential for residents up-
stream and those downstream (one of the main FAO
lessons learned as a result of some field applications).
Among the most significant challenges we find the
combined use of silvo-pastoral land in the torrential
catchment areas as well as the extension of the pilot
basin network across Europe.

The analysis of the evolution of the conceptions re-
garding the management of the torrential river basins
highlights the following:

- from the planned management of the river basins,
the collaborative management will be proceeded:
instead of a regulated action and based on interven-
tion, river basin management will become an action
based on precaution and prevention.

- multiple roles of uses rather than single roles will
prevail, so that, along with forestry practices will be
encouraged agrosilvopastorale systems.

Based on the experience gained in recent years, the
FAO (Food and Agriculture Organization) predicts the
following scenarios:

- from treating the symptoms of basin degrada-

tion (deforestation, erosion, clogging, etc.) we will
proceed to identifying and treating the causes of the
degradation of the basin (poverty, population growth,
improper use of agricultural land and forests, etc.).

- the emphasis will be on motivating and determin-



ing the participation of all landowners, as well as
adapting the development of research programs to
local needs.

- enhancement will become sustainable for multiple

uses (natural, renewable and non-renewable resourc-
es) by combining the development of water resourc-
es with production systems that are compatible for
the economic use of land.

3. FUNDAMENTS AND SOLUTIONS IN TORRENTIAL

WATERSHED MANAGEMENT
The triggering and manifestation of torrential pro-
cesses and land degradation with all their negative
consequences, are closely linked to how land uses
have been and are managed at river basin scale, in
terms of their hydrological and anti-erosion func-
tions.
The measures and actions required are the follow-
ing:
3.1. PREVENTIVE MEASURES AND ACTIONS
Group I:
- identifying erosion and torrential risk areas and
their hierarchy to promote new anti-erosion
and torrent landscaping:
- the arrangement of torrential river basins in the
forestry and agricultural heritage, on the basis of an
arrangement plan in line with flood risk manage-
ment plans.
Group II:
- afforestation in floodplain areas and river
meadows;
- works to improve degraded land in torrential
catchment areas;
- the judicious exploitation of existing forests and
the creation of new wooded areas for the purpose
of the reduction of maximum flows;
- developing guidelines for good land use in agri-
cultural and forest areas, to prevent rapid floods.

3.2. MEASURES AND WORKS ON WATERSHED
SLOPES AFFECTED BY DEGRADATION

Priority of afforestation of degraded land (by sheet
erosion gully erosion and/or landslides) in relation
to hydrotechnical works are a fundamental princi-
ple in restoring and maintaining a balanced water
regime. These lands represent ones of the most
damaged parts of environment: they favor and
amplify environmental disturbances, are the main
outbreaks of alluvia during floods, strongly affects
biological diversity and habitats.

LAmong the main works - biological and hydrotech-
nical - used to restore ecological balance in torren-
tial river basins, the decisive role - soil restoration
and conservation, as well as in runoff control, it is
the biological (vegetative) work that presents the
property of self-regeneration and production. Bi-

ological works are equally useful in strengthening
banks and, where appropriate, beds.

.

Photo 1 - Complex planning works of hydrographic torential basin,
experienced in Baciu Caciu-Barsesti.
Photo by E. Untaru,1978 (A} C. Constandache, 2015(B)

Consequently, in parallel with the specific flood con-
trol works, whose severity and frequency have in-
creased considerably as a result of recently climate
changes, it is necessary to act energetically on their
causes by erosion control of the territory and the af-
forestation of degraded lands. Significantly increase
the degree of afforestation at the scale of large river
basins is an important requirement for floods pre-
venting and control, to restore and maintain a bal-
anced water regime.

3.3. WORKS WITH MINIMAL ENVIRONMENTAL
IMPACT ON TORRENTIAL HYDROGRAPHIC
NETWORK

Hydrotechnical works are crucial in their turn to

stabilize base levels, for retention of alluviums, for
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the creation of reservoirs for mitigation of floods,
to ensure the necessary balance for vegetation in-
stallation etc. They are in complementarity, the hy-
drotechnical works supporting in the first stage the
(re) - installation of the vegetation, and the latter
(and only this!) subsequently fulfilling the role as-
signed to hydrotechnical works.

In the area of high mountains and hills, where,
due to steep slopes and abundant rainfall, small
river basins have a great potential for torrentiality
and where the soil is mainly covered by forests and
meadows - land uses which, if not degraded by hy-
drology, protect the soil relatively well -, the most
intense erosion processes are not located at the
slopes but along the hydrographic network. The
last one (consisting of ditches, culverts, gullies and
streams), with related banks, contributes over 70%
of the total volume of alluvia transported by torren-
tial floods (Caspar et al, 1968 - 1987: Clinciu, Lazar, 1984
- 1994).

To combat torrential and erosion phenomena in
these basins, the action of torrent correction has
been initiated by the forestry sector, which resorts
to a complex of organizational measures and
biological and hydrotechnical works; the latter
consist of sleepers, thresholds and dams (transverse
works) and canals (longitudinal works) and are lo-
cated on the most dangerous segments of the
hydrographic network, respectively, on the “alluvial
sources” marked by excessive erosion with shore
shocks and landslides. After setting the base level,
at the downstream end of the torrent, through a
channel and / or a transverse work, the work system
progresses gradually and continuously upstream
(if the bed is degraded), through cross-sectional
groups of work done in stages, which end when
the system becomes “sustained”, when the thresh-
olds and dams in a group are completely “filled
with sediments’.

Around the gullies head-cut or on smaller forma-
tions, there are recommended works (longitudinal
or transverse) with local materials (stone, wood)
to stabilize / consolidate land (degraded banks or
beds) and stop sources of alluvia even from their
place of formation (photo 2). These works are
cheaper, have minimal ecological impact and max-
imum protection effects.

Photo 2 -Biological consolidated terraces and check dams
in the experimental watershed Caciu-Barsesti, Vrancea County.
Photo by E. Untaru, 1980 (C} C. Constandache, 2015 (D)

Another feature that should be considered in wa-
tersheds’ management consists of the existence of
an alpine hole at the top of the water courses, upper
limit of the natural forests. This area is the most ac-
tive and also the most vulnerable in the formation
of torrential floods, because it has steep slopes, it is
completely denuded, with rocky bed, precipitation
is significant, and the field configuration allows for
rapid concentration of runoff. From these areas,
through the hydrographic network of the forest
fund, a great water flow and significant amounts of
alluvium, which loads water streams with sedi-
ments and lead to a rapid reservoir siltation.

To restore these important areas for both water and
silvopastoral economy, it is necessary to apply the
measure of resettlement of specific natural vege-
tation (mainly juniper trees), that has been dimin-
ished or completely eliminated by cutting shave/
fired and grazing.



