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MAIN MICROCLIMATIC CHARACTERISTICS OF GREENHOUSES

STERIE CIULACHE, NICOLETA IONAC

Irrespective  of their dimensions, greenhouses have particular
microclimatic conditions that are created either by direct exposure to sunlight or
by artificial means of heating. However, these microclimatic conditions are
widely different due to the building design and materials, window orientation,
ventilation systems, types of crops, etc. so that the resulting controlled
environment largely depends on the complex relationship between them. For
instance, sunlight intensity directly influencing daily air-temperature variations
plays an important role in intensifying plant growth and obtaining profitable
crops. Therefore, the specific environmental conditions in greenhouses may
ultimately influence the biological, technological and economic factors,
requiring thorough scientific planning and management. In this respect,
greenhouse microclimatology must be given special attention because it may
substantially contribute to sustainable development by providing optimum
conditions for valuable, constant and high-quality vegetable crops that greatly
improve people’s diet standards and consequently, health.

The main microclimatic conditions in the close environment of glass-
covered greenhouses largely depend not only on the evolution of meteorological
factors specific of the location area, but also on the heating, lighting, irrigating
and air-conditioning installations which widely differ from compartment to
industrial greenhouses. Consequently, general microclimatological approaches
may sometimes lead to insufficient and inconsistent findings, while particular
analyses and case studies provide relevant and systematic facts about artificially
environmental agriculture. On this account, the present study, dealing mainly
with issues of concern in one of Romania’s oldest and greatest greenhouse
industrial units (Codlea Greenhouse Comp.) focuses on some specific and
concrete situations in order to best reveal the complex relationship between
meteorological and microclimatological factors of influence on plant growth.

Codlea town is located in the western part of the Barsa depression, a
compartment of the Bragov intermontane depression, lying at the foot of the
1,292 m-high Codlea knoll, extending from the nearby Persani Mts.- division of
the Curvature Carpathians. The urban area of 12,262 ha stretches along the
Vulcénita river, on a 550-600 m-high, narrow piedmontane field, bordered by
the 534 m-high Mestecanis hill (45°49°50”N) to the N; by the Campusor flat
and lowland area (25°36’55”E) to the E; by the 933 m-high Frasinet Mount
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(45°36°49”N) to the S, and by the wooded steep slopes of the Codlea knoll
(25°21°32”) to the W. The moderate mid-latitude climate and the fertile alluvial
soils in the area provided good conditions for the development of the
greenhouse, which was set up in 1880, by prof. Michael Wink. In the beginning,
the individual greenhouses cultivated mainly flowers, but in 1953, as they were
integrated into a large joint-company (Fructexport Comp.), they oriented to
vegetable crops as well (15.3%). At present, the state-owned greenhouse
industrial unit in Codlea comprises not only 65 greenhouses which have been
included in 9 production and 1 seedling-providing units, but also 300 ha of
arable land which is currently being cultivated by 2 agricultural units of
production, employing more than 1,200 people each year.

Most greenhouses are made of resistant steel frames that support both
large lateral walls and steep roofs (45°), which are made of thick 75 cm-wide
and 165 cm-long glass sheets, and, even if they are structured in 3-8 individual
compartments or not, they have modern heating, ventilating, lighting and
irrigating facilities so that the resulting artificial environment may easily be
maintained and controlled. The cost-efficient system of hot-water heating is
unanimous since fuel-consumption is low, air-temperature may easily be
controlled by automatic means (thermostate) and humidity is constantly
adequate, but the lighting system is restricted only to the seedling-providing
greenhouses, from November to January, because of its higher costs and
potentially damaging effects to plants (tissue overheating). On the contrary, the
ventilating system, composed of a thermoregulatory installation and an
automatic window-opening device, is extremely simple and efficient in
regulating indoor temperature and humidity or eliminating the polluted air.

The indoor environment in Codlea greenhouses is permanently kept at
best standards by continuously controlling carbon dioxide inputs, light and solar
radiation, air temperature and humidity.

The carbon dioxide (CO,) content of indoor air in greenhouses is
extremely important for plant growth since it efficiently stimulates
photosynthesis. While the carbon dioxide content of free atmosphere keeps
around 0.03%, in greenhouses, it decreases well under 0.02% or even 0.01%
because of intense photosynthetic processes. However, the carbon dioxide
concentration in the closed spaces of greenhouses largely range from minimum
values during the day, due to its intense assimilation by plants and to the absence
of air-currents that might damage crops, to maximum values at night, because of
respiration and decomposition processes. In this respect, actual measurements in a
compartmented greenhouse for cucumbers showed that the carbon dioxide
concentration reached 0.5% at night, but it rapidly decreased to 0.01% in very
short time after sunrise, when direct sunlight quickly stimulated cellular activity.
Further experiments also showed that plant-productivity gets double if the carbon
dioxide in the air increases to concentrations of 0.13% and, by supplementing
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CO; inputs to 0.15%, the vegetation cycle may be reduced by 15-20%, meaning
that more crops may be obtained in less time. These findings have intensely been
exploited in crop planning and, therefore, all the greenhouses in Codlea use CO,-
fertilizing methods, either directly, by spraying liquid CO, over seedlings and
mature plants, or indirectly, by covering the soil with organic fertilizers or by
burning different types of fuels (crude oil, propane, gas, etc), according to
sunshine intensity and air-temperature values. In small greenhouses, the CO,
content is increased by openly burning coal or wood and, sometimes, by covering
the ground with solid CO,, but this latter method proves to be rather inefficient
since solid CO, is difficult to be transported and evenly distributed over flower or
vegetable-beds. On the contrary, the direct burning of gas fuels is not only a
cheap method of increasing CO, content, but also a rapid and highly efficient one,
on condition that their sulphur content is lower than 0.065 g in a volume of 2.85
m>. Nevertheless, all these methods must be applied only in sunny days, soon
after 8%, on condition that indoor-temperature is 3-4°C higher than outside and
relative humidity averages 72-80%. The CO, inputs must accordingly be
controlled so that, in the absence of air-movements, they shouldn’t exceed
horizontal concentrations of 0.05-0.07% and vertical concentrations of 0.03-
0.09%. If associated with adequate air-temperatures (15-17°C during the day and
20-25°C at night), these additional CO, concentrations may greatly stimulate
plant-growth and, consequently, improve crop production.

Sunlight is also an important factor of influence on plant growth. The
sunlight intensity inside the greenhouse is generally lower than in the open
because most of the incoming solar radiation is reflected or absorbed, depending
on how clean the greenhouse windows are and how large the sunray angle of
incidence is. Actually, sunlight intensity in greenhouses greatly depends on
their orientation, on the dimensions of the supporting elements of their metal
framework, on the roof shape and declination and on the characteristics of their
covering material. Firstly, in order to make the best and more economical use of
available sunlight, most greenhouses have a NE-SW orientation since it favours
maximum sunlight exposure both in summer and in winter. In this respect,
experiments have shown, for instance, that W-E-oriented greenhouses receive
83% more sunlight than N-S-oriented ones.

Secondly, the greenhouses built on light aluminium frameworks greatly
increase sunlight intensity due to their thin profile and brightness. Thirdly, the
greenhouses with even-sloped roofs allow greater amounts of solar radiation to
penetrate indoors since the higher the sunray angle of incidence gets, the greater
the proportion of radiation that penetrates the glass-walled greenhouses
becomes. Consequently, most greenhouses in Codlea are provided with almost
flat roofs because it is well-known that, if the sunray angle of incidence gets
closer to 90°, then the greenhouse absorbs 9/10 of the total solar radiation
incident on its outer surface. Fourthly, the thickness of the glass-covering panels
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may greatly influence sunlight absorbtion as long as 3-4mm-thick glass may not
only absorb 30-40% of the incoming solar radiation, but it may also change its
spectral distribution, by increasing its infrared components and consequently,
increasing indoor temperature. In fact, the composition of indoor sunlight is
constantly changing daily or annually, according to its angle of incidence on the
roof and lateral walls of the greenhouse. For instance, UV radiation is 20 times
greater in spring and summer than during autumn and winter; visible radiation
and IR radiation in summer is 5 and 2.5 times respectively, greater than in
winter. The glass windows largely absorb UV radiation with wavelengths below
3800 A, being transparent for IR radiation with wavelengths ranging between
7000 A-20000 A and for visible radiation with wavelengths ranging between
3800 A and 7000 A, that are absorbed by plants and re-emitted, as IR radiation
with wavelengths greater than 20000 A, thus increasing indoor air-temperature
and creating the specific greenhouse effect. The absence of short-wavelength
visible radiations in winter, seriously impedes plant growth and, therefore,
artificial lighting is introduced.

The optimum intensity of sunlight for plant growth is 5000 lux, but
greater intensities are required during the assimilation process. Unfortunately,
due to the mid-latitude geographical position, sunlight intensity in our country,
in winter, is 10 times lower than in summer and, inside greenhouses, it is
generally 50-60% lower than in the atmosphere. For this reason, sunlight
intensity is seasonally adjusted by artificial means so that illuminance shouldn’t
decrease below minimum values of 50-100 lux, which are vital for good
chlorophyll assimilation, although some plant species require as much as 10000
lux. In this respect, besides the fact that greenhouses are mainly W-E oriented
and have large (60 x 120 cm) glass-walls which are periodically cleaned (since
only 1 g of dust /m? may reduce transparency by 20%), in winter, the crops are
directly exposed to sunlight as long as it is astronomically possible so that
sunlight intensity hardly reaches 13000-14000 lux around noon, as compared to
27000-30000 lux in the open atmosphere (Fig. 1a). Since these values are not
sufficient, natural light is largely supplemented by artificial light, but the
prevalence of its yellow and orange rays may be harmful to some vegetable
species as lettuce and radishes, although it is stimulating for beans, tomatoes
and cucumbers. The artificial lighting is also intensely used on seedlings, for
4-5 hours a day from November to January. On the contrary, in summer, when
the incoming radiation gets too intense, the greenhouse walls are covered either
with lime or black water, so that sunlight intensity should be reduced to
tolerable values (25000-28000 lux), whereas outside intensities reach over
35000-40000 lux at noon (Fig. 1b).

Solar radiation, greatly influencing indoor temperature, highly ranges
from 0.35 cal/cm?. min in winter (February), to 0.51 cal/cm® min in summer
(June). However, the actual measurements indicate that radiation intensities inside
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Fig. 1. Light intensity inside greenhouse

greenhouses may record sudden changes, so that the general curve of variation
is only orientative. For instance, by the end of March, the incoming radiation at
noon raises to 0.70 cal/cm’min in the open atmosphere and to 0.45 cal/cm?min
inside greenhouses, while at 10%° and 16%, in November and January, it rapidly
decreases below 0.10 cal/cm?min (Fig. 2). In summer, as the duration of the day
increases, the maximum values at noon are artificially kept, by painting the
greenhouse walls with lime solution, around 0,10 cal/cm’min, since any
increase of solar radiation amount may determine a corresponding increase of
indoor temperature, thus intensifying the greenhouse effect which may be
harmful to some specific crops (cucumbers, tomatoes).

Indoor air-temperature directly depends on the incoming solar radiation
that penetrates through the glass roofs and walls of greenhouses and on the
effective radiation of the ground. Whenever needed, air-temperature inside
greenhouses is artificially maintained by means of modern heating installations
so that optimum values should be available during each specific phase of
vegetation. Of course, actual measurements indicate that temperature evolution
in time also depends on greenhouse orientation, on the efficiency of ventilating
or heating systems, on the type of covering materials, as well as on the type of
plants that are being cultivated, etc. For instance, experimental observations
have shown that if solar radiation intensity increases by 36%, then indoor
temperature will increase by 46%, while outdoor temperature doesn’t change.
However, the extent to which the solar radiation influences indoor temperature
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largely depends on the volume of the greenhouse, since in large industrial
greenhouses, the temperature increase from May to June hardly exceeds 20%,
while in smaller compartmented greenhouses, the specific increase is greater
than 40%. Moreover, the daily range of temperature in June is 14°C in the
industrial greenhouse and 20°C in the compartmented one. Temperature
differences are also evident between W-E and N-S-oriented greenhouses so that
the actual values at noon are two times greater in the former type of greenhouse.
The vertical variations of temperature are relatively low immediately (10 cm)
above the ground, small variations occur between 10 and 100 cm and significant
differences (8°C) appear between the heights of 1 and 7 m.
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Fig. 2. The intensity of solar radiation inside greenhouse

Indoor temperature in greenhouses generally ranges from 17-24°C during
the day, to 16-21°C at night, although in summer months (June-July), the actual
values exceed 35-40°C at noon. In winter, the maximum values hardly reach
25°C at noon, and 20°C at night, as opposed to the minimum values which
don’t decrease below 14-15°C. The greatest daily temperatures (40°C) are
achieved in glass-roofed greenhouses in spring (March-June), when
underground temperature is maintained around 27°C in order to stimulate
germination processes. However, the daily temperatures inside greenhouses are
highly unlikely the outside ones, depending on the meteorological conditions
(clear or cloudy sky and calm or windy weather) and on the efficiency of
ventilating systems. For instance, if measuring air-temperature in a greenhouse
with largely-opened windows as compared to a greenhouse whose lateral



7 MAIN MICROCLIMATIC CHARACTERISTICS OF GREENHOUSES 11

windows are closed but top windows are opened, one may easily infer that the
latter one favours heat accumulation and, therefore, temperature increases to
45°C at 14%, while the former keeps more moderate values (32.5°C). Moreover,
the air-temperature in the former greenhouse increased by only 17.2°C from
07% to 14%, while the air-temperature in the latter one increased by 25°C during
the same interval (Fig. 3).
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Fig. 3. The daily range of temperature inside the greenhouse

A second experiment seeked to reveal that there also appear great
temperature differences between greenhouses that are directly-exposed to
sunlight and those which are covered with various substances and solutions. For
instance, if comparing air-temperatures in a clean-windowed greenhouse to
those in a greenhouse whose roof was painted with lime, on a clear, calm day,
one can easily notice that indoor temperature is 10-20°C lower in the latter type,
all through the 09%°-14% interval (Fig. 4).

As regards the monthly temperatures inside greenhouses, we notice a
gradual increase from February (17.8°C) to March (18.6°C), when ventilating
systems are put into operation. In April and May, indoor temperatures are kept
at constant values (20.2-20.3°C), but starting with June, they rapidly increase to
high values (21.8-23°C) despite the ventilating effects. In order to avoid
overheating, the greenhouses are either painted with lime, or indoor air is
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ventilated by great fans (that refresh 5,000 m°h) and windows (representing
20-25% of the total surface of glass walls) are largely-opened to produce intense
air-currents that may also accelerate the pollination of some vegetable species
(tomatoes). On the contrary, in winter, the greenhouses are covered with thick
polietylen sheets in order to diminish radiation cooling and to prevent frost.
Moreover, the soil is covered with manure and all windows are tight-closed.
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Fig. 4. Indoor temperature in exposed and shaded greenhouses

Air-humidity in greenhouses must carefully be controlled since plants
have different requirements in this respect. Thus, tropical plants, like orchids,
need higher values of relative humidity (80%), while native species of flowers,
adapted to mid-latitude climate, may well develop at values ranging between 60
and 70%. But vegetable species are different since they need not only great, but
also constant humidity: cucumbers, spinach — 85-95%; cabbage, beet and carrots
— 75-85%; tomatoes, peppers and egg-plants — 55-75%; water melons — 45-55%.

The daily range of air-humidity reveals that, on clear summer days, the
actual values increase from 08% to 10% and then decrease to 17%, keeping at
constant values during the night. Of course, the greatest increase is specific of
April-June and August-March, when respiration processes of plants are more
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active due to foliage growth. On the contrary, air-humidity keeps at lower
values from January to March, in the initial stages of vegetation development.

The adequate air-humidity in greenhouses is maintained by various
spraying methods, but special attention must be given to the temperature, since
it must be neither too cold (because it gives plants a chloral aspect) nor too
warm (because it impedes flourishing processes); to the mineral content
(vegetable crops requiring mineral concentrations lower than 500 mg/l) and to
the acid or alkaline character (pH) of water that is currently being used for plant
watering or irrigation schemes.

In conclusion, the productive biological potential of plants is different
according to species particularities, microclimatic factors of influence and crop
technology, but the microclimatic determinants are essential since they act both
directly on plants, and indirectly, on the other environmental components, so
that they represent the basic requirements of plant survival and development in
greenhouses.
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METODE DE EVALUARE INDIRECTA A EROZIUNII
FLUVIO-TORENTIALE PRIN DETERMINAREA VOLUMULUI
DE MATERIAL ERODAT

[NICOLAE POPESCU], FLORINA FOLEA

Relieful, in ansamblul sdu, reprezintd componenta de baza a mediului si
evolueaza 1n interiorul acestuia ca un sistem deschis, a carui dinamica este
controlatd de doud categorii de componente ce se afla in relatii permanente sau
temporare de conditionare:

e Componentele endodinamice, in marea lor majoritate stabile, dar
diferentiate spatial, ce se gasesc in cuprinsul reliefului si care definesc
fizionomia gi geometria acestuia — hipsometria, panta si lungimea versantilor,
natura stratului geologic (litologie, structurd), densitatea drenajului;

e Componente exodinamice, cu mare mobilitate spatiald si temporala, ce
definesc mediul in care evolueaza relieful, controleaza fluxurile de energie si
materie din interiorul sistemului geomorfologic, modificand in timp, prin
intermediul proceselor morfodinamice, configuratia si starea reliefului — energia
solard, precipitatiile atmosferice, temperatura umiditatea, scurgerea lichida si
solida, Invelisul vegetal, interventiile antropice.

Volumul de material erodat dintr-o unitate de relief sau dintr-un bazin
morfohidrografic, bine delimitat prin cumpana de ape, incearcd si descifreze
doar partial una dintre relatiile foarte complicate ce se stabilesc in timp intre
componentele endodinamice si exodinamice ale sistemului geomorfologic si
anume, relatia dintre fizionomia actuala a reliefului si fluxul de materie (ne
referim in special la aluviuni) tranzitatd sau evacuatd. Evaluarea cantitativa a
eroziunii, intr-unul sau mai multe bazine hidrografice dintr-o anumita regiune,
permite stabilirea unor parametri semnificativi care sd reflecte intensitatea
proceselor morfogenetice pentru o perioada mai indelungata de timp.

Pentru evaluarea cantitativd a eroziunii fluvio-torentiala a materialelor
dislocate si evacuate de catre rauri (inclusiv ravene si torenti), pot fi folosite
metode diferite:

— Determinarea volumului de materiale acumulate in albii, terase, conuri
de dejectie, conuri aluviale sau chiar a volumului de aluviuni in mari bazine de
sedimentare. Din aceste estimari volumetrice pot fi deduse rata de sedimentare,
dar si rata de eroziune a reliefului situat in spatele acestor acumulari. Metoda
respectiva permite descifrarea pe termen mai indelungat a tendintei de evolutie
a reliefului, a raportului dintre eroziune si acumulare, in conditii tectonice si
climatice diferite de cele actuale.
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— Determinarea directd a debitelor solide si a debitelor chimice, prin
masuratori sistematice la statiile hidrometrice, considerdndu-se ca aluviunile si
substantele dizolvate au fost dislocate de pe suprafata aferentd bazinului
hidrografic situatd in amonte de sectiunea in care s-au facut mdsurdtorile.
Aceste valori sunt exprimate prin scurgerea specificd medie de aluviuni sau de
substante dizolvate (t/ha.an). Datele obtinute relevad numai eroziunea fluviatila
actuald, dar permite comparatii intre sisteme hidrografice cu parametri exo- si
endodinamici diferiti.

— Determinarea indirectd a eroziunii, prin calcularea volumelor negative
din interiorul unor ravene, torenti, vai sau bazine hidrografice, considerandu-se
cd acestea reprezintd de fapt si volumele de materiale dislocate si evacuate. O
asemenea estimare se refera la activitatea de eroziune a formatiunilor fluvio-
torentiale, care a Inceput odata cu formarea lor de la incizia suprafetei initiale,
pana in prezent. Aceastd ultima metoda de calculare a eroziunii fluvio-torentiale
are avantajul ca pune in evidenta si permite estimarea proceselor de eroziune pe
o perioadad indelungatd, sau chiar secvential in raport cu etapele de evolutie si
conditiile de modelare. Un alt avantaj, poate cel mai important, este acela ca
estimarea cantitativd a eroziunii fluvio-torentiale se realizeazd pe baza hartilor
topografice in curbe de nivel, aerofotogramelor, ridicarilor topografice si
masuratorilor facute pe teren.

1. Calcularea volumului erodat de catre vai torentiale si ravene
neramificate

Pentru intelegerea si analiza reliefului, de multe ori se apeleazd la o
caracteristica fizionomica simpli a acestuia. In general, o forma de relief rezulta
din imbinarea unor suprafete elementare care pot fi orizontale, Inclinate sau
curbe (fig.1.)

N\ N/

N ~ N

N

N—

Fig. 1. Imbinarea suprafetelor elementare (orizontale, inclinate, curbe)
in definirea geometriei formelor de relief

Privite in plan sau in spatiu, aceste forme de relief pot fi asimilate unor
figuri geometrice de aproximatie, care sa permitd identificarea i cuantificarea
unor parametri morfometrici de baza, cu valori cat mai apropiate de realitate.
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15m(adan.)
25m (latime)

Fig. 2. Asimilarea ravenelor si vailor torentiale simple cu figuri
geometrice corespunzatoare unei piramide

In acest sens, ravenele si viile torentiale simple, neramificate, pot fi
asimilate unei piramide (fig. 2), unde aria bazei (Ab) corespunde cu aria
sectiunii ravenei sau a torentului la gura de varsare, indltimea (h) cu lungimea
torentului, iar volumul piramidei (V) cu volumul erodat, (Ver) de catre ravena
sau torent. Deci,

Ver = % Ab-h (m?), (1)

Pentru calcularea ariei bazei triunghiulare piramidei (Ab), corespunzatoare
sectiunii gurii de varsare a ravenei sau torentului, se foloseste formula:

Ab = % B-1(m?, (2)

unde: B — baza secfiunii triunghiulare, ce corespunde cu latimea sectiunii gurii
de varsare,
| — inaltimea sectiunii triunghiulare, ce corespunde cu addancimea ravenei
sau torentului la gura de varsare.
Volumul specific erodat (Vser), care exprimd intensitatea de eroziune
raportatd la unitatea de suprafata, rezulta din relatia:

Vser = \% (m*/km?), (3)

unde: S — suprafata in plan a ravenei sau bazinului torential (km?).
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Deci, dimensiunile necesare calculdrii volumului erodat (Ver, m®) si
volumului specific erodat (Vser, m¥km?) de citre ravene sau vii torentiale
simple, neramificate, sunt: latimea si adancimea la gura de varsare, lungimea si
suprafata acestora. Ele pot fi obtinute fie din harta topografica, fie din
masuratori directe pe teren.

Exemplele de calcul se refera la bazinul torential A si la ravenele B si C
din fig. 2 si prezentate in tabelul 1. Datele morfometrice au rezultat din
masuratorile facute direct pe harta topografica, dar valori mult mai exacte sunt
obtinute prin ridicari topografice si masuratori directe la teren (Maria Radoane,
I. Ichim, N. Radoane 1996; I. Ionita 2000).

Tabel nr.1
Torent | Latimea| Adincimea | Ab | Lungimea | Suprafata Ver Vser
in plan
Raveni | B (m) I (m) (m?) h (m) S (km? (m®) (m*/km?)
A 825 150 61875 1750 | 0850 | 2009 | 42463235
B 150 30 2250 525 0,036 393750 | 10937500
C 25 15 187,5 650 0,008 40625 | 5078125

2. Calcularea volumului erodat se catre vaile fluviatile cu profile
transversale uniforme

in general, asemenea profile transversale uniforme caracterizeazi viile
din regiunile de campie si de piemont. Aceste sectiuni sunt frecvent
trapezoidale, unde baza mica (b) reprezinta latimea la nivelul albiei, baza mare
(B) corespunde latimii superioare a viii, iar indltimea sectiunii trapezoidale este
adancimea vaii (i). Volumul erodat (Ver) al vaii este asimilat volumului unui
trunchi de piramida (V), a carui inéltime este de fapt lungimea tronsonului de
vale (L) cuprins intre cele doua sectiuni transversale S si S’ (fig. 3). Volumul
erodat (Ver) se calculeaza 1n acest caz dupa formula:

Ver=%Z(S+S’+\/SXS') (m?), 4)

unde S — suprafata sectiunii transversale din amonte (m°);
S’ — suprafata sectiunii transversale din aval (m®);
L — lungimea traseului de vale (m) dintre cele doud sectiuni transversale.




5 METODE DE EVALUARE INDIRECTA A EROZIUNII FLUVIO-TORENTIALE 19

B
A
/
; b
/ I
/ I
/ | L
/ I
/ |
/
/ .'
/B
I
‘ v
A
i
Y
b,
Fig. 3

Suprafata celor doua sectiuni extreme (S si S’) este echivalentd suprafetei
unui trapez (fig. 3), adica:

_B+b

> i (m?). (5)

S

In acest caz, se neglijeazd eroziunea versantilor fluviatili produsi de
ravene si torenti, ea putand fi calculatd separat.

Volumul specific erodat (Vser, m¥km?) rezulta din raportul dintre
valoarea volumului erodat (Ver, m®) si suprafata in plan a viii (Sv, km?)
obtinutd din medierea suprafetelor masurate la nivelul superior al versantilor si
la nivelul albiei. Aceastd metoda permite evaluarea eroziunii fluviatile (volum si
un volum specific erodat) pe tronsoane caracteristice ale vaii.

Exemplele de calcul se refera la vaile Susita si Zabraut din cuprinsul
Glacisului piemontan perisubcarpatic dintre Putna si Trotus (Florina Folea,
2001).

Componentele geometrice ale celor doud vai, precum si rezultatele
obtinute sunt prezentate in tabelul alaturat (tabel 2).

Din aceste prime estimari rezultd cd pe toata durata de formare a celor
doud vai, din cuprinsul Glacisului piemontan perisubcarpatic numai raurile
Susita si Zabraut au erodat si au tranzitat citre valea Siretului circa 3, 420
miliarde m® de aluviuni.
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Tabel nr. 2
Valea S S’ Lcv Sv Ver Vser
(m?) (m?) (m) (km?) | (m*x10% | (m*x 10%km?)
Susita 415625 | 106000 | 11000 | 19,112 2203 115,267
Zibriaug | 142500 45000 14000 | 14,125 1217 86,159

3. Calcularea volumului erodat de citre viile fluvio-torentiale si
ravenele ramificate

Aceste vai, mai extinse si mai evoluate, cu bazine hidrografice bine
conturate, cu greu pot fi asimilate unor figuri geometrice care sd permita
evaluarea prin astfel de calcule a volumului de material erodat. In acest caz, pot fi
utilizate alte metode de calcul din care sa rezulte volumul negativ al vailor
(bazinelor hidrografice) corespunzator volumului de material erodat: diferenta
dintre volumul reliefului initial si volumul reliefului actual, determinarea grosimii
materialului erodat, insumarea volumelor negative dintre curbele de nivel.

Pentru prezentarea comparativa a rezultatelor, vom aplica cele trei metode
propuse, la un singur bazin hidrografic.

Bazinul hidrografic al torentului Valea Ursului este situat pe versantul
drept al vidii Domosita (tributard raului Trotus), la contactul geomorfologic
dintre dealurile externe ale Subcarpatilor Vrancei si Glacisul piemontan
perisubcarpatic. El a fost sculptat numai in formatiuni sedimentare slab
cimentate ce aparfin Romanianului (nisipuri, nisipuri argiloase, argile),
Pleistocenului inferior §i mediu (bolovanisuri, pietrisuri, nisipuri) si
Pleistocenului superior (depozite loessoide). Datele morfometrice ale bazinului
hidrografic sunt prezentate in tabelul 3.

Tabel nr. 3
Bazinul Sh Lb | max L Hmax Hmin AH itp
hidrografic km? km km km m m m %
V. Ursului 4,128 | 3,12 2,50 3,25 415 225 190 | 5,84

Sb — suprafata bazinului, Lb — lungimea bazinului, |y — ldtimea maxima a bazinului,
Ly, — lungimea talvegului principal, Hyax— altitudinea maxima, Hpin — altitudinea minima, AH —
amplitudinea reliefului, iy, — panta talvegului principal.

Calcularea volumului erodat prin diferenta dintre volumul reliefului
initial §i volumul reliefului actual necesita urmatoarele operatiuni:
— delimitarea bazinului hidrografic;
—  reconstituirea prin curbe de nivel a suprafetei topografice initiale (Hi) de la
care a inceput adancirea retelei de vai aferente bazinului hidrografic
analizat. Resturi, fragmente, din aceastd suprafatd initiala se regdsesc pe
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interfluviile principale care delimiteazd bazinul hidrografic si chiar pe
interfluviile secundare care separa vaile principale din interiorul bazinului.
Curbele de nivel care reconstituie suprafata topografica initiald rezultd din
unirea, peste suprafata actuald a bazinului hidrografic, a extremitatilor
curbelor de nivel situate pe interfluviile cumpenei de apa si pe interfluviile
majore intrabazinale (fig. 4). Din configuratia suprafetei topografice initiale
rezultd ca schitarea bazinului hidrografic al Vaii Ursului a inceput odata cu
formarea versantului drept a raului Domosita, cam de la altitudinea actuala
de 350-375 m.

w\//
<

.* 7 Curbe de nivel relief initial \ 0 05 1 km

/7 Curbe de nivel relief initial =
=]

Fig. 4. Valea Ursului. Reconstituirea suprafetei topografice initiale

— calcularea volumului reliefului initial (Vri) si a volumului reliefului actual
(Vra), prin insumarea volumelor de relief partiale (Vrp) cuprinse intre
suprafata curbelor de nivel (Sc) si indltimea relativd cumulatd (AHc)
calculata fata de altitudinea minima de pe talveg (tabel 4, fig. 5).

Pentru efectuarea acestor operatii se intocmeste un tabel (tabelul 4) in
care sunt inscrise datele necesare calcularii volumului reliefului actual si
volumul reliefului initial masurate pe harta in curbe de nivel a bazinului
hidrografic (fig. 5), precum si valorile obtinute din calcule. Acestea sunt:
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Curbe de nivel ce definesc  .-* Curbe de nivel ce definesc
topografia reliefului actual .~ topografia reliefului initial

Fig. 5. Calcularea volumului reliefului

coloana 1 — intervalele hipsometrice (altitudini absolute, m) pentru care
ne propunem efectuarea calculelor, corespunzatoare valorilor curbelor
de nivel de pe harta topografica a reliefului actual si a reliefului initial;
ele se nscriu in tabel in ordine crescatoare: 230-250 m, 250-275 m,
275-300 m s.a.m.d.;
coloana 2 — valorile suprafetelor (m®) dintre curbele de nivel ale
reliefului actual (Sra) si reliefului initial (Sri), rezultate din masuratorile
facute pe harta topografica;
coloana 3 — inaltimile relative (AHc, m), calculate pentru fiecare interval
hipsometric, ludnd ca bazd de plecare curba de nivel cu cea mai mica
valoare din cuprinsul bazinului hidrografic; ele rezultd din cumularea
intervalelor hipsometrice dintre curbele de nivel ale reliefului actual si ale
reliefului initial: 20 + 25 =45 m, 45 + 25 =70 m etc.;
coloana 4 — valorile volumelor de relief partiale (m%), calculate pentru
fiecare interval hipsometric atat pentru relieful actual (Vrpa), cat si
pentru relieful initial (Vrpi):
Vrpa = Sra * 4He, (6)
Vrpi = Sri * 4Hc, @)

Exemplu de calcul: Vrpa (250-275) = 330 000 - 45 = 14 800 000 m*

Vrpi (250-275) = 152 000 * 45 = 8 000 000 m®

coloana 5 — valorile cumulate ale volumelor de relief partiale (Vrpa,
Vrpi) calculate pentru relieful actual (Vrca) si pentru relieful initial
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(Vrci); ultima valoare din coloana reprezintd volumul total al reliefului
actual (Vra) si initial (Vri), in cazul exemplului ales volumul reliefului
cuprins intre curbele hipsometrice de 230 si 435 m;

Vrca = Xvrpa, (8)
Vrci = Zvrpi, 9)

— volumul total erodat (Vter) rezultd din diferenta dintre volumul reliefului
initial i volumul reliefului actual:

Vter = Vri—Vra, (10)
adica,  Vter= (616200 - 10*) — (516 000 - 10%) = 100 200 - 10° m®,

— pentru determinarea volumului specific erodat (Vser) se foloseste aceeasi
relatie (3) prezentata la metodele anterioare.

Din datele sintetizate in tabelul 4, analiza morfometrici a bazinului
hidrografic poate continua prin construirea curbei hipsometrice cumulative atat
pentru suprafata initiald, cat si pentru suprafata actuala (fig. 6). Din analiza
acestor curbe hipsometrice cumulative pot fi deduse altitudinile absolute medii
si altitudinile relative medii pentru cele doua suprafete topografice aferente
bazinului Viii Ursului. Aceste valori altimetrice medii corespund punctelor de
intersectie a celor doua curbe hipsometrice de catre ordonata ce porneste de la
valoarea care reprezintd jumatate (50%) din suprafata bazinului initial si a celui
actual. De asemenea, rezulta ca cele mai mari diferentieri altimetrice intre cele
doua suprafete bazinale (initiala si actuald), adica cele mai puternice procese de
adancire ale torentului, s-au produs intre izohipsele de 360 si 290 m.

Tabel nr. 4
Intervalul Relieful actual Relieful initial
hipsometri Sc AHc | Vra Vraca S AHc Vri Vrci
¢ (m) (m?) (m | (m*10% | (m*10%) (m?) (m) | (m*10°%) | (m*10%)

230-250 130 000 20 2600 2 600 62 000 20 1200 1200

250-275 330 000 45 | 14800 17 400 152 000 45 6 800 8 000

275-300 560 000 70 39 200 56 600 173 000 70 12100 | 20100

300-325 620000 | 95 58900 | 115500 || 240000 95 22800 | 42900

325-350 660000 | 120 | 79200 | 194700 || 240000 120 | 28800 | 71700

350-375 600000 | 145 | 87000 | 281700 |/ 1310000 | 145 |189900 261600

375-400 670000 | 170 | 113900 | 395600 || 1210000 | 170 |205700| 467 300

400-425 460000 | 195 | 89700 | 485300 | 600000 195 |117000 | 584 300

425-435 150000 | 205 | 30700 | 516000 | 156000 205 31900 | 616 200

Suprafata totala a reliefului actual Suprafata totala a reliefului initial
(Sb) = 4 180 000 m? (Sb) = 4 137 000 m?
Volumul total al reliefului actual Volumul total al reliefului initial
(Vrca) =516 000 x 10° m® (Vrei) = 616 200 x 10°m?®

Volumul total erodat (Vter) = Vrci — Vrca = 616 200 — 516 000 = 100200 x 10°m®
Volumul specific erodat (Vser) = Vter/Sb = 100200/4,18 = 23 971,29 x 10°m*/km?
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Fig. 6. Curba hipsometrica a bazinului hidrografic Valea Ursului (1) si a suprafetei
topografice initiale (2)

Din datele furnizate de curba hipsometrica poate fi dedus coeficientul de
masivitate relativa a reliefului (Péguy, 1942; Merlin, 1965; Pellegrini, 1983)
care este dat de raportul dintre altitudinea relativa medie (125 m) si altitudinea
relativd maxima (220 m) a bazinului hidrografic. Acest coeficient (125/220 =
0,568) exprima gradul de fragmentare verticala a reliefului, de adancimea retelei
de vai, care pentru bazinul Vaii Ursului este de peste 56%.

Aceasta metoda permite evaluarea globala a volumului de material
erodat raportatd la intregul bazin hidrografic, dar si pe trepte hipsometrice din
cuprinsul acestuia. De asemenea, ea poate fi folositd si pentru comparatii
regionale, 1n acest caz, analizandu-se bazine hidrografice de ordine si suprafete
similare situate 1n unitdti morfostructurale diferite. Aceastd metodda a fost
aplicatd cu rezultate foarte bune pentru cateva bazine hidrografice din
Depresiunea Apold (I. Zavoianu si Maria Sandu, 1985) si pentru bazinul
Hartibaciului (Florina Grecu, 1992).

Evaluarea eroziunii pe baza grosimii materialului dislocat impune
urmatoarele operatii (N. Popescu, 1989):

— delimitarea bazinului hidrografic;
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reconstituirea prin curbe de nivel a suprafetei topografice initiale (Hi) de la
care a inceput adancirea retelei hidrografice, (in acelasi mod ca la metoda
anterioara (vezi fig. 4);

impartirea bazinului hidrografic Tn module (patrate) a caror suprafatd
ramane constantd. In apropierea cumpenei de apa unde se formeaza areale

inegale suprafata acestora va fi masurata (planimetratd) individual (fig. 7);
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Fig. 7. Impartirea bazinului hidrografic in suprafete module

calcularea altitudinii medii a reliefului actual (Hmed) pentru fiecare
suprafata delimitata pe harta. Pentru stabilirea altitudinilor maxime (Hmax)
si altitudinilor minime (Hmin) se folosesc valorile extreme al curbelor de

nivel ce intersecteaza suprafata delimitata:
Hmed = H max—H min
2

(m), (11)

determinarea grosimii materialului erodat (Ger) din fiecare suprafata
delimitata prin efectuarea diferentei dintre altitudinea suprafetei initiale (Hi)
reprezentatd prin curba de nivel ce trece prin patratul respectiv si altitudinea
medie a reliefului actual (Hmed). In cazul in care prin suprafata delimitata
trec mai multe curbe de nivel ale suprafetei topografice initiale se foloseste
valoarea curbei cu altitudinea cea mai mare. Atunci cand prin arealul
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delimitat nu trece nici o curba de nivel a suprafetei topografice initiale,
valoarea acesteia se stabileste prin medierea altitudinilor curbelor de nivel
care incadreaza arealul respectiv:

Ger = Hi — Hmed, (12)

— calcularea volumului de material erodat (Ver) pentru fiecare unitate de
suprafata (S):
Ver = Ger - S, (13)

— obtinerea volumului total erodat (Vter) prin insumarea volumelor partiale
(Ver) obtinute pentru fiecare unitate de suprafata:

Vter = X Ver, (14)

Toate valorile obtinute sunt consemnate pe hartd sau sunt sintetizate intr-
un tabel separat (tabel 5).

Aceastd metoda, pe langa faptul ca permite o evaluare globald pentru tot
bazinul hidrografic, are avantajul ca pune in evidenta si diferentierile care apar
in interiorul bazinului, diferentieri care pot fi determinate de multiple cauze
(petrografie, tectonicd, modificari ale nivelului de bazid local, timp etc.). De
asemenea, permite ca prin interpolarea valorilor din unitatile de suprafata sa fie
intocmite harti in izolinii ale grosimii sau ale volumului de material erodat.

Insumarea volumelor negative dintre curbele de nivel este o metodd mai
directd 1n evaluarea materialului erodat de citre bazinele hidrografice. Avantajul
rezultd din faptul cd datele de bazd necesare rezultd din planimetrarea
suprafetelor dintre curbele de nivel, valori folosite si la intocmirea curbei sau
histogramei hipsometrice. Metoda impune urmatoarele operatii:

— delimitarea bazinului hidrografic;

— masurarea suprafetelor dintre curbele de nivel (Sc);

— calcularea volumului erodat (Ver) dintre curbele de nivel stabilite

Ver=Sc-4H (m°), (15)

unde AH — diferenta altimetrica (m) dintre curbele de nivel;

— calcularea volumului total erodat (Vter) prin insumarea volumelor
partiale dintre curbele de nivel:

Vter =X Ver (m°), (16)

Datele obtinute pentru bazinul hidrografic al Vaii Ursului sunt sintetizate
in tabelul 6.



Tabel nr. 5

Nr. Hi Hmed Ger 82 \ger3 NI, Hi Hmed Ger 82 \éer3
(m) (m) (m) (m°) (m°10°) (m) (m) (m) (m°) (m°10°)
1 350 345 5 37000 185 15 350 320 30 250 000 7500
2 350 335 15 31200 468 16 375 335 40 168 875 6 755
3 312 307 5 6 000 30 17 325 315 10 7 800 78
4 275 270 5 60 000 300 18 425 420 5 56 250 281
5 250 235 15 25000 375 19 425 400 25 240 000 6 000
6 400 355 35 225 000 7875 20 375 345 30 250 000 7 500
7 350 325 25 250 000 6 250 21 375 335 40 240 000 9600
8 350 310 40 225 000 9 000 22 385 380 5 18 750 94
9 325 295 30 238000 7140 23 425 400 25 143 750 3594
10 300 275 25 250 000 6 250 24 400 370 30 250 000 7 500
11 300 265 35 125 000 4375 25 385 355 30 125 000 3750
12 425 400 25 175 000 4 375 26 412 410 2 12 500 25
13 400 360 40 250 000 10 000 27 400 400 0 187500 0
14 350 320 30 250 000 6 250 28 390 390 0 31000 0

Suprafata bazinului Viii Ursului (Shaz) = IS = 4 128 625 m? = 4,128 625 km?

Volumul total erodat (Ver) = Zver = 115 555 x 10°m®
Volumul specific erodat (Vser) = Vter/Sbaz = 115 555 x 10%(m®)/4,128 625 (km?) = 27 988,73 x 10°*m°/km?
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Tabel nr. 6
hlints%%?[l:ilc S¢ AH ver
P (m) (m?) (m) (10°m?) Suprafata totald a bazinului
H P 2
230-250 130000 | 20 2600 h'drograf'z e
250-275 330 000 25 8 250 Volumul total erodat;
275-300 560 000 25 14 000 (Vier) = Ever —
300-325 620 000 25 15 500 —101 600 - 10°m’
325-350 660 000 25 16 500 Volumul specific erodat:
350-375 600 000 25 15 000 (Vser) = Vter/Sh =
375-400 670 000 25 16 750 =101 600/4,318; ,
400-425 460 000 25 11500 =24 306,22 - 10°'m*/km
425-435 150 000 10 1500

Compararea valorilor obtinute prin cele trei metode folosite pentru
evaluarea volumului materialului erodat de catre bazinul hidrografic al Vaii
Ursului sunt sintetizate in tabelul 7.

Tabel nr. 7
Nr. Metoda Sb Vter Vser
crt. (km?) 1*m®) | 10° m¥km?)
1 I.:’r.lr.l dlffsrenta Volumulul r:;hefulm 4,180 100 200 23971,29
initial i volumul reliefului actual
2 Pe baza grosimii materialului erodat 4,128 115 555 27 988,73
3 P_rm insumarea vol_umelor negative 4,180 101 600 2430622
dintre curbele de nivel
Valori medii 4,162 105 785 25422,08

Diferentele de suprafatd rezultd din erori de planimetrare, dar ele se
mentin totusi in limite destul de scazute (1,26%). In schimb, diferentele dintre
valorile volumului total erodat si ale volumului specific erodat, calculate prin
cele trei metode, dau erori cuprinse intre 13 si 14%. Totusi, aceste diferente nu
modifica substantial aprecierea globald a volumului de material erodat. De
aceea, oricare dintre aceste metode oferd rezultate comparabile si poate fi
folosita eficient in scopul propus.

Folosirea primelor doud metode, care pornesc de la relieful initial
reconstituit prin curbele de nivel, ofera in plus avantajul unei analize
paleogemorfologice mai ample, mai ales prin posibilitatea reconstituirii
reliefului 1n etape succesive de evolutie si calcularea volumului de material
erodat prin fiecare etapd in parte.

A doua metoda, care porneste de la calcularea grosimii materialului
erodat pe unitati de suprafatd, pune in evidentd si diferentierile spatiale ale
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intensitatii proceselor de eroziune determinate de litologie, de aliniamentele
tectonice sau structurale din interiorul bazinului hidrografic.

Concluzii

Evaluarea indirectd a volumului de material erodat prin metodele
prezentate oferd posibilitatea unor estimari cantitative a proceselor de eroziune
si pentru perioade geologice mult mai vechi. La acest nivel, valorile obtinute
permit analize comparative intre bazine hidrografice situate in aceeasi unitate
morfostructurala, dar sculptate In roci diferite, sau situate in unitati
morfostructurale diferite, cu mare varietate structurala, petrografica si tectonica.

O relevanta mult mai mare a acestor evaludri cantitative indirecte poate fi
obtinuta prin calcularea ratei volumului specific erodat (Rvser, m*km?.an) care
rezulta din relatia:

Rvser = \g : (17)

unde Vser — volumul specific erodat (m3/km?);

T — timpul in care s-a produs eroziunea (ani).

Determinarea acestui ultim parametru (T) presupune investigatii mai
ample, pentru cd necesitd cunoasterea varstei suprafetei initiale de la care a
inceput eroziunea.

Pentru exemplificare ne oprim tot la bazinul torential al Vaii Ursului care
fragmenteaza versantul drept al vaii Domosita, iar aceasta din urma s-a adancit in
Glacisul piemontan perisubcarpatic dintre Putna si Trotus, ce a fost definitivat
morfostructural in prima parte a Pleistocenului mediu. Considerand ca adéncirea
consecventa si individualizarea vailor Susita, Zabraut, Carecna si Domosita a
inceput imediat dupad formarea glacisului piemontan, catre sfarsitul Pleistocenului
mediu (St. Mateescu, 1927; N. Al. Radulescu, 1937; H. Grumazescu, 1973), acum
circa 150 000 de ani, iIn mod logic trebuie sa admitem ca versantii acestora au
intrat sub incidenta eroziunii torentiale numai dupa formarea primelor terase
fluviatile, care consemneaza inceputul fragmentérii glacisului piemontan de catre
viile consecvente din prima generatie, adica terasele de 20-35 m. In acest caz,
bazinele torentiale au Inceput sa se contureze pe versantii vdilor principale inca
din timpul Pleistocenului superior, cu circa 80 000-70 000 ani in urma.

In acest caz, rata volumului specific erodat de bazinul Vaii Ursului poate
fi estimata la 317-362 m*/km?.an, iar rata denudatiei la 0,317-362 mm/an.

Rata de denudatie (Rd, mm/an) rezultd din formula calcularii ratei
volumului specific erodat (Rvser, m*/km?’.an) prin aducerea la aceeasi unitate de
masurd a termenilor de volum (mm®) si de suprafatd (mm?):

Rd = Rvser - 107, (18)

(m¥km?an = 10°mm?*/10™mm?/an = 10°mm/an)
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Aceste ultime doua valori (Rvser, Rd) pot fi comparate cu datele actuale
rezultate din masuratori directe. Deoarece eroziunea specifica si denudatia sunt
in functie de timp, determinarea cu mai multd exactitate a varstei relative si
absolute a suprafetelor de baza de la care a inceput eroziunea va determina de la
sine cresterea coeficientului de exactitate a metodei respective.
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MAIN BIOCLIMATIC CHARACTERISTICS OF THE
BUCHAREST URBAN AREA

NICOLETA IONAC

Introduction

Modern man, compelled to live in an ever-faster rhythm and submitted to
ever-trying problems, must allow himself the luxury of remembering that,
above all, he has one major responsibility: to keep himself fit and healthy as
long as possible, to the benefit of his own person and the society he lives in,
which could thus be more prosperous. In this respect, special attention must be
given to the potential positive and negative influences that the environmental
factors might have on the human body, to the relationships between the physical
and the biological factors, to the specific range of variation of some major
environmental components and to the limits of human efficiency, because the
surrounding environment often exerts hazardous effects which greatly impair
man’s ability to adapt and, consequently, pathological reactions are likely to
develop, affecting his health status. Out of all environmental factors of
influence on human health and efficiency, climatic factors are the most
important ones because their continuous space and time variation requires the
permanent adaptation of all human physiological systems of control and
integration. Human comfort and wellbeing is, therefore, directly connected to
the state of local weather and bioclimatic conditions which may greatly
depreciate or improve human energetic potential. This issue is even more
important for the residents of big cities, where the heat excess and moisture
deficit compose a specific artificial climate with serious long-term effects on
human health. In this respect, the present study is specifically meant to analyze
the actual climatic and bioclimatic conditions of Romania’s greatest city —
Bucharest, in order to point to their possible health restrictions, especially
within the built-in area, where artificial topography has greatly changed the
range of variation and distribution of most climatic elements.

Location and morphology

Bucharest municipality is lying in the southern part of the country, in the
Vlasia division of the Romanian Plain, at a distance of about 60 km far off the
Danube River, 100 km off the Carpathian Mts. and 250 km off the Black Sea
shore. The actual territory of the city extends on a 53 km-long distance from N
to S and on a 46 km-long distance from E to W, over a total area of 1, 521 km?,
which represents 0.64% of the country’s territory. The mathematical position of
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the centre of the town is given by the intersection of the 44°25°50” N latitude
and 26°4’50” E longitude lines, meaning that its specific mid-latitude climate
gets noticeable continental influences, characterised by high mean ranges of air-
temperatures (25-26°C) and very low values of mean relative humidity (4-5% at
noon, in summer). The altitudes of the specific nearly level landforms within the
city range from 54 m (Dambovita valley) to 95 m (in the north-lying Straulesti
district); the mean altitudes averaging 80 m-high in most of the town area,
which is administratively divided into 6 sectors that radially extend from the
centre to the periphery of the town, that is traversed by the canalised Dambovita
river (flowing on a 266 km-long distance right through the historical centre of
the town) and the Colentina river (peripherally flowing across the city on a
NW-SE direction along 80 km, through 6 regulator lakes which are mainly used
for recreational activities). The original wooded-steppe vegetation of the Vlasia
plain is still being preserved only in some north-lying scarce areas that, at
present, are used as main recreational places due to their comfortable climate,
especially in summer. Unlike these green spots, the built-in area of the city
(totalling 228 km?) creates specific climatic and bioclimatic conditions which
could roughly be characterised as highly artificial, since almost all
meteorological elements show visible differences between the values recorded
at the two weather stations of the city: Bucharest-Filaret (located in the centre
of the city, at an 82 m-high altitude, 44°25° N latitude and 26°06’ E longitude)
and Bucharest-Baneasa (located at the northern periphery of the town, at an 92
mM-high altitude, 44°30° N latitude and 26°05° E longitude).

Main climatic factors of influence

First of all, the specific climate in the city area is characterized by pretty
high radiation amounts since the mean annual sum of total solar radiation
exceeds 125 kcal/cm® (125.8 kcal/cm® at Bucharest-Afumati), although it is
unevenly distributed throughout the year, so that the monthly amounts range
from a maximum value of 18.17 kcal/cm? in July, to a minimum value of 2.95
kcal/cm? in December, depending on the cloudiness. However, the total
radiation sums during the warm season (April-September) represent over 73%
of the annual amounts (92,20 kcal/cm?), while the corresponding sums during
the cold season (October-March) hardly total 34.13 kcal/cm? proving that the
specific plain geographical and meteorological conditions largely counteract the
influence of the artificial environment containing variable quantities of
suspended particles that reduce air-transparency. The hourly mean values of
total radiation at noon (12%) range from 0.315 cal/cm?min in December to
1.223 cal/cm®min in June, when convective movements are not strong enough
to increase cloudiness, and for this reason proper head-cover is reccommended
especially to elderly population.



Main climatic and bioclimatic characteristics of the Bucharest urban area (1900-1990)

Table 1

Bucharest - Filaret | I Il v \Y VI VIE | VI IX X X1 X1l | Year
Mean air-temperature (°C) -26 | -04 | 51 | 116 | 169 | 206 | 228 | 223 | 178 | 118 | 56 0.3 11.0
Average maximum air-temperature (°C) 0.3 29 | 101|180 | 237 | 276 | 30.1 | 30.0 | 258 | 18.2 | 101 | 3.1 16.6
Average minimum air-temperature (°C) -6.0 | 45| 0.6 6.2 112 | 150 | 171 | 164 | 126 7.4 2.7 -2.6 6.3
Relative humidity (%) 85 81 71 61 60 60 56 55 60 71 81 86 69
Wind-speed (m/s) 22 | 23 | 24 | 24 2.0 15 14 | 15 15 1.8 2.0 2.0 2.0
Mean number of summer days (T >25°C) - - 0.2 2.7 124 | 223 | 283 | 276 | 165 3.7 0 - 113.7
Mean number of winter days (T x<0°C) 130 | 74 1.2 - - - - - - - 1.3 8.3 31.2
Sunshine duration (hours) 66.4 |90.7 | 141.6(199.1 | 255.0 (278.7 [307.5 |298.6 | 238.9 [ 190.2 | 929 | 53.1 |2212.
Mean effective temperature (°C) -11.2 |-80 | 03 (101 157 |175 |185 |18.3 16.1 | 104 | 11 -6.8 9.2
Maximum effective temperature °C) -68 [-3.0 |79 |16.2 19.6 |20.9 [220 |220 200 | 164 | 79 -2.6 9.9
Minimum effective temperature (°C) -16.3 |-14.2 | -65 | 1.0 9.5 148 [158 |155 [ 11.7 3.8 -3.2 | -11.2 2.1
Mean wind-chill (kcal/m?.h) 701 | 757 | 654 | 501 363 | 263 | 212 | 226 321 467 | 617 | 737 | 496
Minimum wind-chill (kcal/m2.h) 754 [699 | 537 |351 209 | 114 | 60 63 152 326 | 516 | 674 362
Maximum wind-chill (kcal/m?.h) 623 |[662 | 759 | 628 491 | 382 |331 |351 431 564 | 683 | 685 602




Bucharest - Bianeasa | 1 i v \% VI VII VI IX X XI Xl Year
Mean air-temperature (°C) -30 | -09 | 45 | 110 | 164 | 201 | 224 | 216 | 175 | 111 | 51 | -0.2 10.5
Average maximum air-temperature 0.8 34 | 102 | 179 | 235 | 271 | 295 | 293 | 250 | 181 | 10.2 | 3.3 16.5
°C
,(Avgrage minimum air-temperature (°C) | -6.5 | -46 | -04 | 51 105 | 138 | 156 | 150 | 11.0 6.1 19 | -33 5.3
Relative humidity (%) 87 86 78 71 71 70 69 70 74 78 |85 89 77
Wind-speed (m/s) 3.0 3.0 31 33 3.0 2.8 2.7 24 2.6 2.7 2.8 2.7 29
Sunshine duration (hours) 712 | 814 184.7 | 2440 | 2725 | 289.9 | 277.3 | 223.3 | 177.8 | 89.3 | 62.9 | 21125
Mean effective temperature (°C) -11.7 | -8.6 9.3 155 | 173 | 164 | 180 | 16.0 94 04 | -75 8.0
Maximum effective temperature (°C) -6.0 | -2.1 162 | 19.0 | 20.7 | 219 | 218 | 157 | 16.3 6.1 -2.3 155
Minimum effective temperature (°C) -17.0 | -14.2 0.3 8.5 135 | 151 | 148 9.3 2.9 -4.4 1 -12.2 0,7
Mean wind-chill (kcal/m?.h) 742 | 794 555 410 314 255 267 371 528 [ 679 | 792 552
Minimum wind-chill (kcal/m?.h) 796 | 732 381 235 143 84 86 191 359 [ 555 | 717 405
Maximum wind-chill (kcal/m?.h) 655 | 702 704 556 467 420 422 526 649 [ 757 | 717 680




Fig. 1. Effective temperature (1900-1990)

Fig. 2. Wind-chill (1900-1990)
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Fig. 3. Bioclimatic comfort in Bucharest urban area (1900-1990)
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Moreover, the harmful exposure to sun radiation is even more evident
when analyzing the mean sunshine duration which keeps higher inside than
outside the city almost all the year round mainly because of the lack of
significant evaporating sources that effectively reduce relative humidity and
cloudiness values. However, this is not true for the winter months (December-
January), when the sunshine duration values are lower inside the town area
because of the persistent temperature inversions that entrap suspended particles,
thus greatly increasing cloudiness (Table 1).

In fact, the artificial environment of Bucharest city also accounts for
higher air-temperatures, so that the territory of the town contours a real heat-
island. Although the average maximum annual values (16.6°C in Bucharest-
Filaret and 16.5°C in Bucharest-Baneasa) are very similar, the higher mean and
minimum annual values of air-temperature in Bucharest-Filaret (11.0°C and
6.3°C respectively) as compared to those recorded at Bucharest-Baneasa
(10.5°C and 5.3°C respectively) clearly reveal the climatic influence of the
built-in underlying surface of the city. This effect is also evident when
analyzing the monthly mean, maximum and minimum air-temperatures which
are sensibly higher at Bucharest-Filaret all through the year, excepting the cold-
season months (November-February) when they are lower in the city due to the
persistence of inversion-layers which keep colder air captive to the ground as
compared to the ventilated ground in the open and green spaces at the periphery.
In fact, air-temperatures also keep higher in the city, because of the greater
amount of heat released by various industrial and energetic equipments that
eventually reduce air-humidity, emphasizing once more that the urban
landscape plays an efficient part in thermal regulation processes. The same
conclusion applies to mean, maximum and minimum annual air-temperature
ranges as well, since they are higher at Bucharest-Filaret than at Bucharest-
Baneasa, where the presence of lakes and vegetation-cover maintains active
evaporation rates responsible for efficient heat-consumption processes.
Although, the mean annual air-temperature amplitude is similar at both weather
stations (25.4°C); the maximum annual difference reaches 29.8°C at Bucharest-
Filaret and decreases to 28.7°C at Bucharest-Baneasa, while the minimum
annual range is 23.0°C at Bucharest-Filaret and only 22.1°C at Bucharest-
Baneasa; this state of facts having a great bioclimatic importance as long as
some major physiological indicators, such as effective temperature and wind-
chill, largely depend on actual air-temperature values, so that consequently, one
might rightfully consider that the heat stress in the city may be hazardous to the
heat-sensitive residents of the town, who may suffer from heat exhaust and
dehydration. Moreover, the stressfull bioclimatic effects of the urban
environment are also attributable to the monthly and yearly number of summer
days (Tmax>25°C) which is higher than anywhere else in the country (113.7 days
at Bucharest-Filaret) owing to the prevalence of high air-temperatures and clear
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skies, or to the mean monthly and yearly number of winter days (T mx<0°C)
which is not very high (31.2 days at Bucharest-Filaret) because of the additional
heat that is being released during winter by various industrial installations.

The values of relative humidity in the city (69% at Bucharest Filaret) are
generally lower than the surrounding peripherical territories (77% at Bucharest-
Bineasa), due to the scarcity of evaporating sources, on one side, and to the
higher air-temperatures that increase the saturation deficit, on the other side.
This is also true for the monthly values which range from 55% in August, to
86% in December at Bucharest-Filaret and from 69% in July, to 89% in
December at Bucharest-Baneasa and this accounts for lower cloudiness which
ultimately increases air-temperatures and dehydration effects respectively.
Because the urban air gets extremely dry in summer, it is highly reccommended
that people with respiratory problems should seek for the more humid air
outside the town area, where the green foliage of the tree-cover not only that
provides shelter from sunshine, but it also constitutes an efficient source of
constant evaporation.

Wind-speed, which directly depends on the value of the horizontal
pressure gradient and on the local pattern of air-circulation generating the so-
called urban-breeze in summer, is generally increasing in spring, when the
thermal contrasts between the built-in and the open-air spaces get more
prominent, so that the mean wind-speed in April (2.4 m/s at Bucharest-Filaret
and 3.3 m/s at Bucharest-Baneasa) or May (2.0 and 3.1 m/s respectively) is
considerably higher than in July or August, when wind-speeds decrease to
minimum values (1.4 m/s at Bucharest-Filaret and 2.7 m/s at Bucharest-
Baneasa), although spatial disparities are evident even when comparing the
mean annual wind-speed, which is lower at Bucharest-Filaret (2.0 m/s) than at
Bucharest-Baneasa (2.9 m/s) (Table 1). In January, the highest mean values of
wind-speed correspond to NE direction (5.0 m/s at Bucharest-Baneasa and 3.8
m/s at Bucharest-Filaret) due to the intensifying interaction between the
Siberian High and the Mediterraneean Lows, while the lowest mean values are
specific of the S and SE directions (1.8 m/s at Bucharest-Filaret and 1.9 m/s at
Bucharest-Baneasa). On the contrary, in July, the highest values correspond to
the W (3.1 m/s at Bucharest-Filaret) and SW directions (3.3 m/s at Bucharest-
Baneasa) and the lowest values, to the N (2.3 m/s at Bucharest-Filaret) and NW
directions (2.2 m/s at Bucharest-Baneasa). But when analyzing the bioclimatic
effects of winds, we must also refer to the calm frequency, which reaches higher
annual values inside (36.4% at Bucharest-Filaret) than outside the town (19.5%
at Bucharest-Baneasa), best reflecting that the city buildings are efficient
obstacles to general circulation air-currents, so that they not only largely reduce
wind-speeds, but also shift dominant winds from their main directions. For
instance, in winter, the frequency of the dominant NE winds decreases by 5.7-
7.5% and the frequency of the occasional W winds increases by 5.1-5.8% inside
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the city. Since wind may become an efficient factor of regulating heat
distribution processes, it is useful to remind that its lower wind-speed values in
the urban area may severely diminish human confort, so that all bioclimatic
assessments should take this into consideration.

Main bioclimatic characteristics

Bioclimatic comfort, which is an important component of climatic
therapy, is primarily based on the complex relationship between air-temperature
and humidity, on one side, and between air-temperature and wind-speed, on the
other side. But these climatic factors of influence don’t entirely represent useful
indicators of human comfort, since individual reactions depend not only on the
elements of the heat exchange budget, but also on subjective factors that are
highly variable between individuals. In this respect, bioclimatic studies make
intense use of some illustrative indicators specifically pointing to actual climatic
perceptions.

The equivalent effective temperature (EET) stands for the actual ambient
temperature perceived by the human body under specific conditions of humidity
and air-movement. Its value, obtained by means of computational methods (E.
C. Thom or J. P. Besangenot formulae) establishes the effective temperature in
relation with air-temperature and humidity, starting from the premises that
evaporation of water from human skin is the main physical process of heat loss
(cooling). The EET values indicate the human thermal comfort in a given area
and it is generally admitted that EET values ranging between 14.5-15.5°C best
describe a state of optimum comfort (values below this physiological limit
indicating hypothermal discomfort and above it, hyperthermal discomfort),
respectively corresponding to the 21.5-22.5°C dry-bulb and the 18.5-19.5°C
wet-bulb air-temperatures values.

As far as the urban area of the Bucharest city is concerned, the effective
temperature variation and distribution largely depend on the same mechanisms
of influence as the ones acting upon air-temperature and humidity, so that EET
values increase inside the town area, where the additional heat largely increases
air-temperature and decreases relative humidity values (Table 1). For instance,
the mean annual (9.2°C at Bucharest-Filaret and 8.0°C at Bucharest-Baneasa,
respectively) and monthly effective temperatures are generally much higher
inside the city, where the absence of EET comfortable values (14.5-15.5°C),
especially during summer months, point to permanent physiological discomfort
and heat-stress (Fig. 1). At Bucharest-Baneasa, EET comfortable values are
characteristic of only one single month (May), so that open-air activities are
highly reccommendable. Therefore, special attention must be given to the
extreme range of EET values because they can greatly change the temperature
perceptions and limits of human comfort. For instance, by analyzing the
maximum EET values, we can infer that hyperthermia is not so opressive at
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Bucharest-Baneasa as compared to Bucharest-Filaret, since the former records
lower values all the year round, but thermal comfort is shifted towards fall
(September), while all on-season months (May-September) are characterized by
high values, indicating possible heat exhaust. On the contrary, the minimum
EET values restrict all summer months (June-August) to a moderate thermal
comfort and impose accute hypothermia all through winter months (December-
February), allthough the cooling effects seem to be lower in the city because of
the greater amount of heat that is being released by the built-in environment.
However, since all EET minimum values at Bucharest-Baneasa keep lower than
at Bucharest-Filaret, we must also take into consideration the potential negative
effects of cold-exposure that may seriously affect health, especially in winter,
when the EET values are extremely low.

Wind-chill is a bioclimatic indicator that objectively expresses the
combined effect of air-temperature and wind-speed on the heat budget of the
human body; its value representing the intensity of the heat loss per unit of
body surface in one hour (kcal/m? body surface.h) by means of different
physical processes: radiation, convection, evaporation, etc. and resulting mainly
from computational (P.A. Siple and Ch. F. Passel formula) methods which show
best the exact amount of heat that the human body loses under specific weather
or climatic conditions, providing an objective basis of reference and
comparison.

The wind-chill values in the area of the Bucharest city generally keep
lower in summer and higher in winter, but they are, however, highly variable
from one location to another, according to their direct dependence on the wind-
speed values. For instance, the wind-chill values at Bucharest-Baneasa are
higher than those at Bucharest-Filaret because the wind-speed values are higher
too (Table 1). The mean wind-chill values indicate a comfortable bioclimate
(200-300 kcal/m? body surface.h) only in June-August at Bucharest-Filaret and
July-August at Bucharest-Baneasa; the maximum wind-chill values point to
possible excessive cooling effects in October/November-April both inside and
outside the town area and the minimum wind-chill values reveal potential
excessive heating effects only in July and August. However, the monthly
distribution of mean and minimum wind-chill values (Fig. 2) clearly reflects
that bioclimate is even more favourable in the suburbs as long as the wind-
speed is higher and the air-temperature lower, and these elements may be
important since ample weather variations may be hazardous to human health.
However, an interesting anomaly is given by the fact that the mean wind-chill
values are lower than the minimum corresponding ones in January, and this may
be attributable to the fact that the lower wind-speeds largely attenuate the
cooling effect of minimum air-temperatures.

Bioclimatic comfort, which has been assessed against the complex
relationship between air-temperature, humidity and wind-speed, by means of a
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nomogram, best reveals the actual physiological sensations of well-being in any
location and moment of year since air-temperature-humidity relationship shows
that physiological comfort decreases as humidity increases, even if air-
temperatures are high or low, and airtemperature-wind relationship indicates
that wind may reduce comfort when the air-temperatures are low, but it may
well increase it when the air-temperatures are too high.

The bioclimatic comfort in Bucharest urban area largely changes from
cold, even very cold, to hot limits, according to the cooling or heating effects
exerted by extreme (maximum and minimum) air-temperatures and wind-speed
(Fig. 3). For instance, the minimum bioclimatic comfort, associated with
minimum air-temperatures and maximum wind-speeds, is very cold in March,
at both weather stations, and in November-December at Bucharest-Baneasa;
cold in November-February and April inside the town and in January, February,
April and October outside the town area; very cool in May and September at
Bucharest-Baneasa, but only cool at Bucharest-Filaret and finally pleasant in
June-August in the built-in area, while the periphery keeps cool. The state of
facts changes in case of mean bioclimatic comfort (which was assessed against
mean values of all climatic factors of influence) which is very cold from
December to February, at Bucharest-Filaret, or to March, at Bucharest-Baneasa;
cold in November in both locations and also in March inside the town; very
cool in April-October outside the city area which maintains only a cool
bioclimate; pleasant in May-September at Bucharest-Filaret and June-
September at Bucharest-Baneasa; and comfortable during summer months
(June-August or July-August, respectively) throughout the urban area. Quite
unexpectedly, the maximum bioclimatic comfort is almost similar all over the
urban area, that is: hot in July-August; warm in June-September; comfortable in
May; pleasant in April and October; very cool in November and March, but for
a very slight difference in December-February, when it's very cold at
Bucharest-Baneasa and only cold at Bucharest-Filaret. Therefore, bioclimatic
comfort is restricted to July-August, when referring to the mean values, and to
May, when referring to the maximum values. In all cases, December stands for
the month with the least bioclimatic comfort all over the area of interest.
Consequently, the high bioclimatic variations from one month to another and
from one location to another indicate that the bioclimatic stress in Bucharest is
an actual health risk which should be seriously taken into consideration.

REFERENCES

1. ELENA TEODOREANU, MARIANA DACOS-SWOBODA, CAMELIA ARDELEANU,
LIVIU ENACHE (1984), Bioclima statiunilor balneoclimatice din Romdnia, Editura
Sport-Turism, Bucuresti.

2. A. PERRY, VIVIEN PERRY (1986), Climate and Society, Bell & Hymann, London.

3.S. CIULACHE, NICOLETA IONAC (1998), Climatologie comportamentald, Editura
Universitatii din Bucuresti.






SPECIFICUL MODELARII ANTROPICE A TERASELOR
RAULUI TIMIS DIN BANAT

MIHAIL GRIGORE, TUDORITA CODREANU

Observatiile si cartarile pentru nivelele de terase se diferentiaza pe trei
intervale de timp: Intre anii 1968 si 1974; din 1975 pana in 1980 si, intr-0
perioada mai indelungata, respectiv intre 1982 si 2002.

Cercetarile geomorfologice s-au bazat 1n principal pe cartdri de teren
detaliate, masuratori morfoscopice de pietrisuri, interpretiri de date
hidrogeologice, geologice, palinologice etc., in diferitele etape de lucru
procedandu-se sistematic la comparatii, completari, unele corectri si actualizari.

In decursul celor mai mult de trei decenii in care s-au incadrat observatiile,
in primul rand pe teren, au fost identificate suficient de numeroase aspecte
determinate de modelarea naturald a reliefului de terase dar, mai ales, s-au
constatat o serie de efecte generate de activitatea omului desfasurata pe suportul
nivelului de lunca al raului Timis si, preponderent, pe suportul celor sapte nivele
de terase.

In numeroase locuri din regiune, procesele de modelare si degradare
naturala a reliefului de terase se intrepdtrund, uneori se §i suprapun, cu
interventiile tipic antropice, rezultand astfel accelerarea, prelungirea in timp si
amplificarea, in primul rand, a efectelor care imprima degradarea morfologiei
acestor trepte genetice de relief. De-a lungul vdii Timisului existd, de altfel,
anumite sectoare in limitele carora sunt mai pregnante §i expresive aceste
modelari cu specific antropic. Se remarca si existenta unor areale care pun in
evidentd faptul cd anumite activitafi ale omului au condus in mod benefic, la
imprimarea unor trdasdturi noi pentru fizionomia acestor forme de relief,
deoarece nu au dereglat stari de echilibru dinamic natural, cu prioritate pe
suprafetele reprezentdind frunti si portiuni de racord ce corespund tdtdanelor de
terase. De asemenea, terasele inferioare (t; si t;), dar mai ales lunca raului cu
cele doud trepte distincte ale sale (lunca 1nalta si lunca joasd), in aproximativ
ultimii 15-20 ani au inregistrat modeldri de tip antropic in bazinetele de
confluentd, ca de exemplu, la Teregova, Slatina Timis si in perimetrul marginal
al Depresiunii de la Caransebes.

Modelarea antropica conditionata de practicarea agriculturii domina
imaginea peisajului geomorfologic local alcatuit de terase si lunca, aceastd
activitate social-economica, de fapt de traditie indelungata, constituind si un
principal motiv care justificd durata mare al celui mai important mod de
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influentare si schimbare a fizionomiei reliefului fluviatil. Aceastd interventie
antropica este proprie pentru terasele 1-3 si fasia de lunca adeseori deosebit de
lata si continud in lungul vaii. Pentru treapta de lunca si primele doua terase
inferioare, modelarea de tip agricol este prioritard, ea intervenind in cea mai
mare masurd asupra fruntilor de terasd, al caror profil transversal s-a modificat
apreciabil, prin nivelarea si efilarea pantelor. Acest tip de modelare antropica se
diminueaza ca extindere si intensitate incepand de la terasa a treia citre terasa a
cincea, cele mai inalte terase (ts si t7), iesind integral din spatiul functional
agricol, ele fiind acoperite cu fdneatda, pasune §i suprafefe forestiere
discontinui, in care se mai intercaleaza livezi de pomi fructuferi, in general rare.
In unele locuri, aceste doud nivele de terase superioare sunt insa afectate de
obaryii de torenti ori de organisme integrale ale acestora, de ogase si, foarte
rar, de valuri de alunecare izolate. Este de retinut insa faptul ca, unele
organisme morfohidrografice de acest gen s-au instalat destul de frecvent pe
drumuri vechi de carutd, poteci mult folosite, de catre oameni §i vite mari
(bovine). Inclusiv, transportul de lemn adus din parchetele forestiere situate pe
treptele de relief montan propriu-zis, au condus in sectoarele teraselor 7, 6, 5 si
4 la degradarea reliefului de poduri i, mai ales, de frunti, asa cum se constata
in bazinetele de tip depresionar de la Garana, Teregova si, parfial, in arealul
localitatii Slatina Timis. Ca urmare, specificul modelarii antropice se
intrepatrunde profund cu actiunea §i efectele unora dintre procesele naturale,
care actioneaza prin degradare asupra treptelor de terasd ale Timisului. Din
astfel de considerente, in diferite aliniamente ale culoarului de vale, este destul
de greu sa fie separate cu o anumitd precizie, cdt apartine modelarii antropice
propriu-zise. De asemenea, mai exista situatii cand, pe teren este aproape
imposibil sa se constate dacd modelarea de tip antropic a intervenit, prin
anumite procese si forme corespunzitoare, anterior ori ulterior activitatilor si
formelor naturale propriu-zise. Tindnd seama si de aceasta din urma
consideratie, terasele inferioare si cele medii (adica, pand la terasa a cincea,
inclusiv), cat si in spatiul luncii joase si al celei inalte, se poate observa ca ne
aflam in prezenfa unor peisaje de apartenentd geomorfologicd, aproape
integral umanizate (antropizate), prin specificul modului de valorificare social-
economicd, dar si ca urmare al particularitatilor de modelare si degradare prin
activitati si procese tipic artificiale. Datoritd unei astfel de situatii, cele doua
suprafete de lunca (inalta si joasd), aproape ca nu mai apar evidente, mai ales de
la Slatina Timis catre aval, in directia Caransebes. Aproximativ, insular, aceasta
infatisare a luncii se observa si in bazinetul depresionar de confluenta de la
Teregova. Prelucrarea agricold a treptelor de lunca si a teraselor inferioare
(t;-t3), a condus, preponderent, la efectul de efilare al fruntilor si chiar al unor
sectoare de poduri de terase, caracteristicile morfografice (fizionomice), dar si
cele morfometrice si, in primul rand, cele care vizeazad pantele, suportind o
modelare antropicad intensa.
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Procedand la observatie individuala si analitica pentru fiecare treapta
morfogenetica existenta in lungul vaii Timisului, se pot constata numeroase
modificari comparativ cu fizionomia initiald §i specifica, proprie unor astfel de
forme de relief fluviatil.

Lunca joasa se desfdgoara intre 0,5-1,0 m altitudine relativa, ea
prezentand o latime mai mare in sectoare de confluentd si incepand de la
aliniamentul localitatii Slatina Timis, in directia arealului depresionar de la
Caransebes. In astfel de spatii de confluentd, lunca joasd se confundd cu
generatii de conuri de dejectie, ale caror margini dinspre albia minora sunt
retezate de eroziunea laterald sub forma de trepte proluviale, folosite frecvent
pentru culturi de legume, ori constituie locuri de unde se extrage balastiera.

Lunca inalta prezinta valori altimetrice relative cuprinse intre 1,5 si 2,0 m,
in unele locuri trecand gradat, in nivelul primei terase, ori se racordeaza cu serii
de conuri de dejectie etajate (la Garana, Brebu Nou, in apropiere de Teregova,
Armenis, Sadova Veche etc.). Pe aceasta treapta de relief se desfasoara
portiuni de sosele, se afla amplasate islazuri si cladiri mai rasfirate (mai
frecvent silase decat case propriu-zise), unele culturi de legume. in portiunile
unde lunca foarte extinsd prezintd caracterul de ,,ses” aluvial, culturile de
cereale si, mai ales porumbul, ocupa prioritar suprafata de lunca inalta.

Terasa 1 (t;) are 4-7 m altitudine relativa, un pod relativ dezvoltat, este
prezentd pe ambele maluri ale Timisului, fiind in multe locuri parazitatd cu
materiale proluviale si fragmentata de ravene, ogase si, uneori, torenti. Prezenta
ei si in interiorul buclelor de meandre 1i imprima si caracter de terasa locala. La
diferite intervale de timp, datorita unei deplasari laterale a Timisului, terasa a
fost erodatd in unele portiuni, pastrandu-se in alte sectoare de vale. Izvoarele
sunt adesea si sursa formarii mlastinilor bogate in vegetatie hidrofila. Terasa
serveste ca suport pentru amplasarea si extinderea in decursul timpului a
numeriase localitati, diferite alte tipuri de constructii (sectoare de ecartament
pentru cai ferate, sosele), datorita suprafetei ei deosebit de nivelata, avand si un
grad de relativa stabilitate si continuitate in lungul viii. /n ultimele 5-6 decenii,
au crescut §i suprafetele de teren apartindnd podului dar si fruntii de tereasd
ale caror pante au fost accentuat moderate, in unele portiuni pana la situatia de
efilare la nivel de lunca, pe care se practica intensiv legumicultura, apelandu-se
in unele locuri la irigatii. Datoritd unor amenajari impuse de amplasamentele
de cale ferata si soseaua modernizata, nivelul primei terase a fost foarte mult
modelat, pe anumite portiuni, prin consolidari si decupari de tip rambleu, iar cu
totul izolat, fruntea acesteia a fost placata cu dale de beton (perimetrul de la
Teregova, Sadova, Slatina Timis etc.), In vederea prevenirii efectelor produse de
nivelurile ridicate ale raului Timis in timpul viiturilor.

Terasa 2 (t;) de 10-15 m, altitudine relativa, este bine reprezentatd
comparativ cu alte niveluri de terase ale vaii, modelatd predominant in roca. Ca
roci din bazi, cristalinul metamorfic i-a dat un grad de rezistentd mai mare. In
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perimetrul ei sunt prezente izvoare. Aceasta terasa constituie ,fundatia” pe
suportul careia sunt amplasate multe sectoare ale principalelor localitati din
valea Timisului. Planitatea podului si extinderea acestuia a oferit un foarte bun
suport magistralei rutiere care stribate traseul vdii Timisului pe directia N-S.
Culturi de ogor, spatii de pomicultura §i faneata acopera pe mari suprafete
acest nivel de terasa. Calcarul cristalin, destul de puternic diaclazat, asa cum
apare in aflorimentul de Balta Sarata a facut si obiectul unor exploatari de
interes local, ca material de constructie etc. Imaginea de antropizare a nivelului
de terasa este mult mai bine exprimatd pe dreapta vaii, unde aceasta este bine
extinsd, prezentdnd infatisarea de veritabil ,,ses’’ sau ,,camp”, asa cum se
observa 1n aval de localitatea Slatina Timis.

Terasa 3 (t3), cu altitudine relativa de 20-30 m apare destul de frecvent in
cadrul vaii, dar fari si prezinte o continuitate pe distante prea mari. In
sectoarele depresionare si In bazinetele de confluenta si eroziune, terasa poate sa
atingd o dezvoltare maxima. Are o frunte festonata si usor efilata, aspecte care,
in cea mai mare parte a lor, sunt efecte ale interferentei dintre modelarea
naturald i aceea de provenientd antropicd. De exemplu, transportul de produse
pomicole, agricole si al fanului, apoi deplasarea frecventd a vitelor mari sunt
dintre cele mai importante cauze ale degradarii reliefului de terasa, cel putin din
aceste puncte de vedere presiunea antropica fiind destul de mare.

Terasa 4 (t;), cu altitudini relative de 35-50 m este bine dezvoltata, mai
ales incepand de la Sadova Veche si pand la Caransebes. Catre amonte, terasa
prezintd un grad mai accentuat de fragmentare naturald, ca de exemplu la
Armenis, Teregova etc., datoritd friabilitatii rocilor sedimentare, gradului
inaintat de alterare al cristalinului metamorfic, acest nivel morfologic fiind
retezat In rocd ,,in loc”. Pe suportul ei, sunt prezente sdalase care marcheaza
existenta unor spaftii extinse, acoperite cu fanete incluzind perimetre restrdnse
de livezi cu pruni, meri §i peri. Desimea potecilor a contribuit intr-o masurd
apreciabila la degradarea prin fragmentare a podului si a fruntii, prin
instalarea mai usoara si rapida a organismelor de tip ravene si ogase, cele din
urmd avand posibilitatea sa evolueze si catre faza de organisme torentiale, cu o
dezvoltare In general pe dimensiuni scurte, deteriordnd destul de importante
spatii de folosintd agropomicold, mai ales prin inaintarea lor pe treptele de
terase inferioare, la tatdna si pe podul carora depun (inclusiv unele ogase)
conuri proluviale cu flancuri mai tesite iar, uneori, mai mult indltate prin
suprapunere ori etajare de conuri. Culturile de porumb, cartof si, limitat, de
floarea soarelui acoperd predominant aceastd terasa a Timisului. Datorita
prezentei unor interstratificari de nisipuri fine si chiar foarte fine, predominant
de culoare roscata, uneori slab cimentate, cu orizonturi variabile ca grosime, de
la circa 30 cm, pand la aproximativ 75 c¢m, a condus la faptul ca localnicii,
utilizand acest fel de material in diverse scopuri, au facut deschideri frecvente
pe fruntea acestei terase, contribuind intr-o masurd apreciabild la degradarea
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acestei trepte de relief. in spatiile acestor deschideri de origine antropica,
ulterior, apele de siroire provenite din precipitatii atmosferice au amplificat
efectele degradarii.

Terasa 5 (ts) are o altitudine relativa de 60-80 m. Este prezenta aproape in
toate sectoarele de vale, cu mentiunea ca se pastreaza predominant sub forma de
umeri si Incadreaza astfel, fragmentar, ambii versanti ai raului, pana in aval de
localitatea Petrosnita. Acolo unde podul terasei este putin mai dezvoltat,
generatii de ogase si torenti mici actioneaza destul de intens. Parazitatd si cu
materiale coluvio-proluviale, cu aspect de glacis, ea face trecerea catre suprafata
de nivelare Teregova si contureaza bine sectorul Garana-Brebu Nou, unde trece
in nivelul de culmi de pe rama depresionard. Pdsunea naturald §i perimetre
restrdnse cu fdneata de cultura redau, in principal, activitatea antropica si, acest
mod de utilizare, este specific aproape in exclusivitate in perimetrele arealelor
de tip depresionar si bazinete de confluente mai largi (exceptand depresiunea
mentionata anterior), ca de exemplu, Teregova, Slatina Timis, Fenes, Armenis.

Terasa 6 (tg), cu altitudini relative de 95-120 m, desi apare discontinua, se
poate observa pe ambele maluri ale Timisului. Este, in general, foarte
fragmentata, prezenta frecvent ca umeri in lungul vaii Timisului, dar se dezvolta
putin mai mult atunci cand patrunde pe afluentii principali. in amonte de
Teregova, acest nivel de terasa lipseste. Deoarece, pentru o serie de afluenti de
ordin inferior ai Timisului, aceasta terasa functioneaza §i ca interfluviu, in
astfel de areale ea a inregistrat efecte importante de umanizare, prin utilizare
in scopuri agricole, pomicultura, izlazuri §i faneatd, prezenta unor cdi rutiere
de legdatura cu spatiul montan limitrof §i, partial, instalarea unor structuri de
asezari umane, ca de exemplu: Rusca, Fenes, Valea Timisului.

Terasa 7 (t;), cea mai veche si inalti terasd a riului Timis, se afld
sculptata la altitudinea relativa de 140-160 m. Cu exceptia sectorului dintre
Petrosnita si sudul Caransebesului, unde existd pe dreapta raului, acest nivel de
terasd se identificd ca umeri izolati, care patrund ca fasii de micad lungime pe
cursurile inferioare ale unor afluenti asa cum sunt Lazu, Tergova, Criva, Paraul
Rece s.a. Umeri de acest gen pot fi reconstituiti si pe marginea Dealului
Gargéaun, care domind comuna Teregova. Este nivelul de terasd care prezintd
cele mai putine urme de modelare antropica, chiar pana aproape la inexistenta
acestora. Motivatia 1n aceastd privinta se explica prin restringerea foarte mare a
nivelului de terasa si pozitia lui mult indepartata, comparativ cu diferitele tipuri
de agezari umane apartinand culoarului de vale propriu-Zzis.

Concluziile de fond cu privire la specificul modelarii antropice a teraselor
vaii Timisului ne conduc la céiteva constatari de ansamblu. Ca urmare,
schimbarile principale produse in morfologia celor sapte terase sunt datorate
unor activitati antropice specifice si de o anumita proportie si intensitate. Unele
dintre acestea detin un loc prioritar, iar altele au caracteristica de activitate
complementara.
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Principalele activitati antropice care si-au pus o amprentd deosebita
asupra fizionomiei teraselor din valea Timisului sunt: agricultura, pomicultura,
prezenta asezarilor umane §i a cdilor de comunicatie. Activitatile de influenta
complementara sunt: pasunatul §i cresterea vitelor, exploatarea fondului
forestier, constructii si activitati de profil industrial. Observdm ca raportul
cantitativ si calitativ dintre aceste doud categorii de activititi antropice este
diferentiat de la o grupare la alta de terase, de la o terasa la alta, cét si in cadrul
aceluiasi nivel de terasa, incepand din sectorul de curs superior al raului Timis,
spre aval, in directia nordica, catre arealul larg depresionar de la Caransebes.

Lunca joasa §i lunca inaltd, impreund cu cele mai noi nivele reprezentate
de prima si a doua terasa fac dovada celor mai importante modelari §i
modificdri de provenientd antropicd. In limitele acestor trepte genetice de relief
fluviatil, se regasesc, in mod diferentiat, toate tipurile de activititi antropice
mentionate in cele doud grupari distincte, definite de modelarea social-
economica din regiune. Totodata, aceste trepte morfogenetice dovedesc, pe
langa cea mai complexa modelare si cea mai Indelungata si deci veche influenta
antropica exercitata asupra acestor forme de relief din lungul vaii Timisului. Din
astfel de considerente, in primul rand, cele doua trepte de lunca si primul nivel
de terasa situat imediat deasupra, Inregistreaza transformari deosebit de mari, in
unele locuri pana la o nivelare foarte avansata printr-o efilare maxima. in unele
sectoare, utilizarea antropicd de intensitate si duratd a condus la disparitia
propriu-zisa a luncii si primei terase ale raului. In alte portiuni, aceste trepte de
relief sunt aproape integral acoperite cu elemente de constructii apartinand
asezarilor umane, morfologia acestor trepte de relief fiind posibil de reconstituit
cu mai multad dificultate si urmarind cu atentie desfasurarea si pozitia in spatiu
ale componentelor antropice care intra in alcatuirea localitatilor propriu-zise.
Pentru aceste trepte morfogenetice, gradul de asigurare al conservarii
caracteristicilor naturale este minim, fapt pentru care reconstituirea pozitiei si a
formei acestora 1n teritoriu ajunge pana la a fi aproape imposibila.

Nivelurile de terase ts, t;, t; detin, in ansamblul lor, o extindere
aproximativ egala cu aceea a suprafetei insumata de lunca joasa, lunca inalta, t;
si t,. Modelarea lor antropica este datorata partial folosingelor agricole §i
preponderent celor pomicole, pentru faneata si pdsune. Datoritd deplasarii
vitelor la pasune, alaturi de unele drumuri de acces, aflate intr-un stadiu avansat
de degradare, sunt deosebit de frecvente potecile care au desfasurdari foarte
diferite. Gradul de afectare antropica este mai amplu pentru a treia terasd, de
la care acest caracter se diminueaza catre terasa a cincea, cu exceptia portiunilor
legate direct de prezenta asezarilor umane si de anumite activitati desfasurate de
populatia acestora.

Ultimele doud trepte morfogenetice, ts §i t7, datorita altitudinilor mai mari,
suprafetelor mai restranse pe care le au, cat si a distantelor unde sunt situate in
raport cu asezdrile umane §i artere principale de circulatie, au fost in general
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mai pugin supuse influentelor antropice. De aceea, activitatile cum sunt
pasunatul si culturile de fineatd, combinate partial cu practici de pomicultura, la
care se adaugd intr-o masurd restrinsd exploatareca forestierd constituie
elementele de antropizare caracteristice, care intervin in modelarea artificiala
exercitata asupra celor mai vechi si Tnalte terase din cadrul vaii Timisului.

Daca se incearca o regionare a specificului modelarii antropice a teraselor
raului Timis din Banat, este posibil sd se constate cateva particularitati pentru
ansamblul bazinal. Din interpretarea in conditii de observatie pe teren a unei
astfel de problematici, pe ansamblul regional se contureaza constatarea ca
specificul acestei modelari este diferentiat in profilul longitudinal al vaii, dar si
pe aliniamente transversale, in general W-E, pornind din cursul superior al
Timisului si pana in perimetrul arealului depresionar de la Caransebes. O
anumitd frecventd mai mare a diversitatii tipurilor de modelare antropica a
teraselor se observd urmdrind caracteristicile acestora in lungul profilelor
transversale ale vidii Timisului, existdnd posibilitatea de a surprinde cat mai
multe trasaturi si detalii de acest gen. Inclusiv unele aspecte de dinamica ale
modelarii antropice se prezinta mai bine grupate pe aceste directii de
observatie. Din aceasta imagine globala de regionare se pot desprinde, din punct
de vedere spatial, prezenta unor fasii sau benzi distincte, a unor areale cu un
specific individual ori tip insular al trasaturilor de modelare antropicd, dar si
alternante de caracteristici, ori veritabile mozaicuri de situatii de acest gen.
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MODEL NUMERIC PENTRU DETERMINAREA POTENTIALULUI
DE PRODUCERE A ALUNECARILOR SUPERFICIALE.
STUDIU DE CAZ MODELUL NUMERIC ALTIMETRIC

CU REZOLUTIA DE 10M

CORNEL TUDOSE

Zonele cu alunecari superficiale reprezintd o sursa majora de sedimente
livrate apelor curgatoare. Alunecéarile de teren individuale se pot mobiliza sub
forma unor curgeri de grohotis sau noroioase si sunt transportate de acestea,
modeland albia, dupa care se depun in zona unde competenta raului scade. Cu
toate cd alunecdrile de teren superficiale sunt o componentd integrantd a
peisajului natural, defrisarile masive pot creste frecventa producerii acestora,
ceea ce duce intr-un final la degradarea habitatului. Odatd cu dezvoltarea
arealelor umanizate in zonele adiacente celor de exploatarea a lemnului s-a
inregistrat si o crestere a probabilitatii ca exploatarea lemnului s declanseze
alunecari de teren ce pot pune in pericol aceste areale. S-au depus si se depun
multe eforturi pentru a se schita harti cu zonele predispuse alunecarilor de teren,
pentru a gasi o solutie la aceastd problema fard a afecta insa industria de
exploatare a lemnului.

Au existat doud abordari ale acestei probleme:

— Prima a presupus crearea unei harti a zonelor cu alunecédri de teren
superficiale, bazata pe interpretarea aerofotogramelor si pe inspectii pe teren si
folosirea acestei harti impreund cu cunostintele de geografie, geologie si
topografie despre zona respectiva, pentru a face o clasificare a zonelor cu
alunecdri de teren. Aceasta procedura are 1nsa neajunsul ca hartile cu alunecari de
teren apar doar dupa ce alunecarea de teren s-a produs. Anticiparea acestora fiind
dependenta de cel care merge pe teren, de experienta si cunostintele acestuia.

— Cea de-a doua varianta se aplicd mai ales atunci cand luam in calcul
suprafete mai mari de teren si este bazatd pe proceduri de topografie digitala si
analizd computerizatid. Aceastd abordare se bazeaza pe analiza statistica,
incercand sd gaseascd corelatii intre alunecarile de teren si o gama largd de
variabile posibile. Si aceastd varianta are insa neajunsurile sale, caci nu poate fi
aplicata la scara larga, fara a verifica pentru fiecare locatie si variabilele impuse
de aceasta.

Pentru a remedia acest neajuns, Dietrich a dezvoltat o teorie bazata pe
procese si un model ce surprinde in mod ideal procesele ce controleaza
alunecarile de teren, care este insa destul de simplu pentru a putea fi calibrat si
validat.
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Modelul pentru potentialul de producere al alunecarilor superficiale se
bazeaza pe modelul pantei stabile Mohr-Coulomb:

1=C+(c-U)tg ¢,
unde: t — rezistenta la stres cauzatd de coeziune, o — stresul normal, u —
presiunea porilor care se opun normalei de pantd, tg ¢ — unghiul de frecare
interna a masei solului pe planul de frecare.

Pentru a simplifica modelul, coeziunea este consideratd 0. Aceasta
aproximare este incorectd in majoritatea aplicatiilor, desi solurile nisipoase sau
coluviale au coeziune mica, iar influenta radacinilor care sunt luate in
considerare in termenul coeziune din ecuatie joacd un rol important in
stabilitatea versantilor. Cu toate acestea, s-a decis eliminarea influentei
radacinilor din acest model din cateva motive:

— influenta radacinilor variaza spatial si temporar, iar pentru bazinelor
hidrografice mici parametrizarea influentei radacinilor este foarte laborioasa;

—in mediile forestiere influenta radacinilor este foarte mare, iar
alunecarile nu se produc.

Din asocierea scurgerii pe versanti cu modelul pantei stabile rezultd
urmdtoarea expresie pentru raportul dintre precipitatiile efective si

transmisivitatea solului:
— ps(l_tgejbsme ,

q
T pyl tgd)a
unde:
0 —panta, p, — densitatea solului, p,, — densitatea apei, tg¢ — unghiul

de frictiune interna a solului.

Versantii care sunt considerati stabili sunt au urméitoarea inegalitate

tg0(ps —pw / Ps Jigh-

Dacd apare inegalitatea tg0 > tgd, nu sunt necesare precipitatii pentru
declansarea instabilitatii si se considera ca arealul este instabil.

Daca densitatea solului, unghiul de frictiune interna si transmisivitatea
solului nu au variatie spatiald, deci sunt constante, modelul poate fi usor de
aplicat.

Dietrich si Montgomery (1998) au descris in detaliu cum modelul digital
altimetric poate fi utilizat pentru rezolvarea ecuatiei fiecarei celule componente
gridului. Pentru fiecare punct al gridului suprafata donatoare (a), dimensiunea

celulei (b) si panta versantului (@) sunt cunoscute. Cu aceste variabile
cunoscute se poate reprezenta cartografic evolutia spatiala a raportului q/T, care

are o valoare relativ redusd din cauzd cd transmisivitatea solului este
intotdeauna mai mare decat valorile precipitatiilor efective.
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Pentru sectorul de harta ce reprezinta studiul de caz, s-a realizat modelul
digital altimetric cu rezolutia de 10M, avand ca baza harta topografica la scara
1:10.000. Zona studiatd se afla la izvoarele Cricovului Sarat. Suprafata totala
este de 26 kmp, altitudinea minima este de 220 m, iar cea maxima de 475 m.
Apoi, In ordine succesiva, au fost efectuate urmatoarele operatii: au fost extrase
principalele tipuri de vegetatie (paduri si pasuni), s-a realizat harta pantelor si
harta vegetatiei.

Modelul digital pentru determinarea potentialului de producere a
alunecarilor superficiale s-a determinat luandu-se in considerare urmatoarele
variabile:

o  Unghiul de frictiune interna — 20 grade;
e Densitatea solului — 1500 t/m? (tabel 1);
e Adancimea solului — 1 m.

Nu s-a luat in calcul influenta radacinilor arborilor, zonele cu vegetatie
forestiera fiind considerate stabile sau cu potential scazut de producere a
alunecarilor.

Peste modelul digital al potentialului de producere a alunecarilor
superficiale s-a suprapus harta vegetatiei, scotdnd in evidenta doar zonele cu
potential real de producere a acestor fenomene. S-au stabilit cateva clase de
stabilitate, si anume: cu valori mai mici decat —2.2 ale raportului g/T sunt zonele
stabile; cu valori mai mari decat —3.1 ale raportului g/T sunt zonele cu
instabilitate cronica si cu potential ridicat de producere a alunecarilor, valorile
intermediare reprezinta areale cu potential ridicat, dar care necesitd factori
suplimentari pentru declansare.

Tabel 1
Densitatea solurilor *
TIPURI DE SOL DENSITAg‘TEA
(g/cm)

Soluri balane 1,20-1,40
Cernoziomuri 1,20-1,40
Cernoziomuri freatic umede 1,25-1,45
Cernoziomuri argiloiluviale 1,30-1,50
Soluri cenusii 1,35-1,55
Soluri brun-roscate 1,35-1,55

X
Soluri brune luvice si luvisoluri albice i’i%__]i’%%
Soluri aluviale si lacovisti drenate i 1,25-1,65
Soluri aluviale si lacovisti cu apa freatica 1,25-1,45

* _ la numirator 0-50 cm, la numitor 50-100 cm
— difera in functie de textura

! Dupa A. CANARACHE, Fizica solurilor agricole



Vegetatie
Padure

Pasune
Alunecari superficiale
Model numeric pentru determinarea g:a::.;:::':f,‘:;v:i-_ 2omde:
potentialului de producere a alunecirilor ‘garcimes soluul 1m
superficiale. Studiu de caz modelul

numeric altimetric cu rezolutia de 10M

Pozitia zonei
studiata
in cadrul
bazinului

Cricovul Sarat &




HUMAN RESPONSE TO LANDSLIDING VULNERABILITY
AND RISK IN THE TOWN OF BREAZA - PRAHOVA VALLEY

IULIANA ARMAS, RASVAN DAMIAN

Any implementation of a technical solution with regard to a natural risk (in this case the
landslides) must receive acceptance and cooperation from the local population. Consequently, risk
studies must pay great attention to human perception as well as to the level of education and the
native’s adaptability to risk situations.

In the town of Breaza, the direct quantitative survey based on a structured questionnaire
(applied on 106 households in the risk area with a participation rate of over 80%) revealed a high
level of concern and a desire of getting more involvement in actions of landslide prevention.

Nearly 9 out of 10 interviewed persons declared they can tell exactly the year that
landslides occurred. 81% of the subiects stated that landslides can be connected with other events,
mainly of natural origin (90%).

Nearly 1 out of 5 interviewed persons declared that he or she made proposals to the local
administration regard to works of slope stabilization. The most frequently mentioned measures
have been in the refforestations (47%) and the draining of landslides (15%).

Unfortunately, one can still notice a weak perception of human implication in the
breaking of land equilibrium. Only 31% of the questioned persons think that the buildings
constructed during the past five years have played a role in landsliding, while 43% think the
constructions must be stopped.

By using the chi-square test, one can notice that the persons who had to frequently deal
with landslides show a higher degree of awareness of the negative human impact on the unstable
environment of the slopes (significant link for a 95% probability).

At the same time, the chi-square test shows that the ownership condition determines a
greater implication of the owners in the actions undertaken by the authorities and a cooperation
with local administration for taking control measures against the risk of landslide occurrence.

The ownership condition is also correlated with the awareness of negative effects due to
the buildings constructed during the last five years on the scarp of the Breaza terrace.

The efficiency of measures for preventing the damage taken by the interviewed persons is
significantly influenced by the frequency of problems they experienced with landslides.

Key words: Breaza town, Prahova Valley, landslides vulnerability, hazard perception.

1. Argument

Human reaction depends considerably on how man perceives and
interprets objective reality. Therefore, reality is made up of objective structures
and conditions, as well as of a subjective component. The integration in the
environment is accomplished through the mediation of perception.

Perception is the individual and particular psychic process of organizing
all the stimuli coming from outside. Human perception has the quality of being
global and organizing and it doesn’t represent a storing of separate items.
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Quantitative elements are not recorded and retained in great number. At the
same time, the perception of a phenomenon depends on the context in which it
occurs. This is due to the fact that the subject who perceives reality is adapted to
the past stimuli and the new state appears, one way or another, in contrast to
them.

Perceptual organization is an inborn function of the brain, but it takes
time to crystallize (therefore it requires a perception process). The process of
synthesizing by learning the simpler elements in integrated complexes acquires
however a secondary role within the perception framework, which remains
predominantly the result of experimentation.

The factors that influence the perception are of different nature, referring to
social determinatives such as sex, age, culture, etc., to which unaware influences
are added of motivational order, mentalities, socio-economic level etc.

People estimate the probability and frequency of occurrence of some
events by a series of mental strategies and analogies having a simplifying role in
the thinking process, as it is for instance the intensity of impregnation in
memory (both as number of cases and/or images). Frequent phenomena are easy
to keep in mind in comparison to seldom occurring events. This is also the case
with happy moments versus unhappy ones. Every factor which make a hazard
easy to remember — by producing a shock, by a recent manifestation, by
repeatability or mass-media information — may increase considerably the risk
perception capacity at individual and community level. Generally, three types of
erroneous perception of risk situations can be delimited: a perception of natural
systems stability where every modification appears as ‘“unnatural”; an
exacerbate perception of the instability of physical systems which undergo a
constant change; a perception of the catastrophic-type of transformations.

The perception of stability, fueled by ignorance, brings about damage and
litigations: as for instance the selling of lots for building houses on the body of
the landslides developing on the scarp of the Breaza terrace (the 16 Morii Street,
the twin buildings situated nearby the castle), the building of a road reinforced
with concrete which overloaded the land and triggered the landslide of August
1997, which resulted in the total destruction of several buildings (the Miron
Caproiu Street, opposite No. 93).

The perception of instability and catastrophic — type of transformations
can lead to useless and expensive engineering measures taken in order to
prevent the danger and stabilize the situation (incorrectly built and positioned
reinforced walls and gabions on the scarp of the Breaza terrace, as well as in the
body of the slide, the absence of drainage, the filling of the scarps in the
landslide complex located on the Miron Caproiu Street and the Eternitatii Street
etc.). Hence, the necessity of devising some development and prognosis of
geomorphologic models, in conformity with the methodic orientation outlined
by R. Brunet as early as in 1970 (Les phénomenes de discontinuité en
géographie, Paris). This requires the elaboration of some types of possible
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developments and relationships (a probabilistic geomorphology), and not the
structuring of rigid deterministic facts and finalist evolutions, on the basis of
previous experience.

2. Case study: the town of Breaza

Any implementation of a technical solution with regard to a natural risk
(in this case the landslides) must receive acceptance and cooperation from the
local population. Consequently, risk studies must pay great attention to human
perception, as well as to the natives level of adaptability to risk situations.

Why the town of Breaza?

The exceptional climatic conditions, manifested since the autumn of 1996
till the summer of 1997 (rainfalls 15-20% higher than multiannual average),
have led to the reactivation of landslides and mud flows in the Prahova
Subcarpathian basin. The value of shear multiannual rainfall is of 779 mm at
Campina and 955.7 mm at Sinaia. The yearly regime of mean monthly
guantities shows a single pluviometric maximum in June (115.3 mm at
Campina) and a single minimum in March (38.6 mm at Campina). Under the
circumstances, 65-75% of the annual amount of rainfall characteristic for the
Prahova Subcarpathians fell in the interval April-August 1997. Therefore, in
Breaza, landslides turned into a maximum risk, affecting 1100 households, 8 of
them being totally destroyed.

At the same time, artificiality of landscape (underlined for the interval
1984-2000 by the figures referring to the weight of built-up areas, roads,
population density, human pressure reflected by land use, natural character of
the landscape and environmental transformation) shows a moderate balance of
its components, with some sectors of serious disequilibriun.

The maintenence or even the development of constructions on the scarp
of the Breaza terrace is considerably raising the level of vulnerability by
breaking down the slope balance.

The study of perception for the population potentially affected by land
sliding risk represents a face-to-face quantitative survey on the basis of a
structured questionnaire especially conceived by the authors for this purpose
and applied, with the help of the students in the Geography Department of the
University of Bucharest, to a representative sample of the target group
(households located in the area of maximum risk — on the body or on the scarp
of the landslides — or in the area of medium and minimum risk — on the top of
the Breaza terrace) (Figure 1).

The representative degree exceeds 80%.

The sample structure is the following:

Table 1
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Sex (%) Occupation (%)
Male 61,6 worker 12,8
Female 38,4 foreman/clerk/technician 9,3
higher education
Age (%) personnel 8,1
18-29 years 11,6 retired 48,8
30-44 years 15,1 free lancer 3,5
45-60 years 33,7 employer 3,5
over 60 years 39,5 pupil/student 3,5
unemployed 3,5
other 7,0
Level of education (%) Size of the
household (%)
primary school 30,2 1 (nr. of persons) 10,5
vocational school 16,3 2 23,3
highschool 22,1 3 18,6
post secondary ed. 9,3 4 18,6
higher education 22,1 5 and over 29,1

Income (%)

low 40,7
average 244
high 22,1
no answer 12,8

Most of the interviewed subjects are owners who settled down in the area
after 1990 (more than 20%), having average or great incomes (more than 40%
of the new comers, Fig. 2). However, many of them have been reluctant to
answering the questionnaire (36.4%). Generally, the houses are made of brick
(41.9%) and wood (37.2%), holiday houses included, and water is supplied
mainly through an underground pipe (84.9% of the cases). The evacuation of
wastewater is done through a close septic pit (38.7% of the houses and 75% of
the rest homes), but also through a bottomless septic pit (36%). The direct flow
of wastewater and its infiltration is specific for over 25% of the households,
most of them having more than 5 members (44% of the 25 numerous families)
and a low level of income (40% of the 35 families with low incomes).

Statistic processing of survey results has shown a high level of awareness
with regard to land sliding risk among the potentially affected population, a
general desire to get involved in actions for preventing and controlling the
instability phenomena, but also a lack of trust in the authorities and the
measures they have taken so far (proved also by the fact that 72% of the
interviewed subjects hadn’t done any proposals to the local administration for
stabilizing the land).
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Most of the natives have been living in their houses since the forties — the
sixties. This can be explained by the age of the subjects (the majority being older
than 45 years). Holiday houses have only been recently owned by the interviewed
persons.

4% Al
35% B ccal owner
[ dlicav house ownsr

30%
25%
20%
15%
10%

5%

0%
1920-1930 1931-1940 1941-1950 1951-1960 1961-1970 1971-1980 1981-1990 1991-2000 2001-2002 NSNR

|-Tota| mLocalnic proprietar _jProprietar casa de vacanta |

Fig. 2. The timespan since the interviewed
persons have been living in the house

Nearly 9 out of 10 interviewed persons have declared they can remember
the year when land sliding occurred (Fig. 4), pointing at the years 1997 (almost
30%), 1998 and 1999 (about 9%), the most favorable period of occurrence
being the autumn (34.9%) and the spring (32.6%).

Half of the interviewed persons
think the landslides have stagnated.

othersbegan 2,30%
don't know/
don't answer

) ) 10,50%
it reactivated

it continued

) 48,80%
itstagnated

0,00% 10,00% 20,00% 30,00% 40,00% $0,00%

Fig. 3. Landsliding in the past three years

However, land-sliding risk is not a cause for going away (16.3%
answered they would go somewhere else for this reason — Fig. 7, most of them
having numerous families — 28%). Only 3.5% of the subjects think they
constantly have problems due to land sliding (Fig. 6), 17.4% say they have
suffered only once (50% of them being owners of holiday houses) and 67.4%
consider they are not affected (see the graphs). 28% of the subjects were
affected by land sliding in 1997.
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Last year’s situation (Fig. 3) is appreciated by most of the subjects as

being stable (48.8%), while 31.4% state that displacements have continued or
have been activated (10.5%).

Canyou estimate when the No
landslides occured?

es
8,4 %

Most of the subjects mentioned
the year 1997 (28.9%).

The years 1998 and 1999 have
scored procentages over 9%.

Fig. 4. Estimation of the year when landslides
occured on the scarp of the Breaza terrace

81% of the subjects have stated that landslides can be connected with
other events (Fig. 5), mainly of natural origin (90%), where rainfall is the
decisive factor (more than 95% of those who answered believe there is a
correlation between landslides and other natural processes).
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Natural events that trigger the landslides
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. . ) earthquakes
that landslides have been influenced by g“'l“’szwlzm "‘EV: i %2 acbsuriace waler
various events have had the opinion that eclared that landslides gy soilstucture
th tural ts (90%). 60% of th are connected to natural clearings; fallowings
ey are natural events (30%). 60% of them events, rainfall bear the o floods
believe that land-use activities may be at highest influence. lateral erosion
the origin of slope degradation. © [ sewerage
. 48
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No %
100
- 80
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= sewerage

access of high-weight
veiicles

absence of drainage

= overloading

0 0 D D Do

Fig. 5. Correlation between landslides and various events
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Fig. 6. Frequency of damage occurrence due to landslides
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Fig. 7. Landslides — a reason for the people to move?

Over 58% of the interviewed persons (most of the local owners and 75%
of the holiday houses owners) have expressed their opinion that there is also a
connection between land sliding and land use, pointing especially at the
constructions (roads, houses — 34.1%) and deforestations (29.3%) as the main
disturbing factors (see the graphs). Yet, only 31.4% appreciate that the
constructions built during the past years on the scarp of the Breaza terrace play
a part in the landslide dynamics, 43% thinking the construction activities should
be stopped in order to limit or stop the land sliding processes.

The survey has also shown that 72% of the people in the sample didn’t
take any measures of prevention or control (25.6%) or they didn’t have to take
such measures (46.5%). In 5.8% of the cases the measures yielded no result,
mainly for the families with low income. Not even the measures taken by the
Town hall are appreciated as having benefic and visible consequences for the
hindering of land sliding processes (23.3%). 31.4% of the subjects believe the



9 HUMAN RESPONSE TO LANDSLIDING VULNERABILITY AND RISK IN THE TOWN OF BREAZA 65

authorities have taken no measures at all, while 12.8% consider it wasn’t
necessary for such actions to be taken.

Among the best measures for slope protection the most frequently
mentioned have been the reforestations (40.7%) and the draining of landslides
(15%).

The involvement in actions initiated by the Town hall would be either by
volunteering work (45.3%) or by paid work (22.3%), 33.7% of the interviewed
saying they wouldn’t participate.

To the question if local administration has embarked upon
information/warning campaigns regarding land-sliding risk, only 15% answered
in the affirmative (all of them being local owners), among which only 46%

really participated (Fig. 8).
Nearly half of the persons who
75.6 had knowledge about the
existence of such campaigns
took part in them.

%
80

60

40 151

20

don't know / no yes
don't answer

Fig. 8. People knowledge about information campaigns with regard
to landslides in the town of Breaza

In the event of the occurrence of a catastrophic event due to land sliding,
most of the questioned persons have declared they would turn to the authorities
(local or central) in order to get help (Fig. 9). The help they would seek consists
of building materials or a new plot of land. However, nearly 20% of them agree
they have no one to ask for help if they were confronted with such an event and
26.7% think they won’t get help anyway.
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Fig. 9. Where would the people seek help in case of disaster
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By using the Chi-square test one can notice that the persons who had to
deal frequently with landslides show a higher degree of awareness of the
negative human impact on the unstable environment of the slopes (the
significant link for a 95% probability). At the same time, the Chi-square test
shows that the ownership condition determines a greater implication of the
owners in the actions undertaken by the authorities and a higher degree of
cooperation with local administration for taking control measures against the
risk of landslide occurrence.

The ownership condition is also correlated with the awareness of the
negative effects due to the buildings constructed during the past five years on
the scarp of the Breaza terrace.

The efficiency of damage prevention measures taken by the interviewed
persons is significantly influenced by the frequency of problems they
experienced with landslides.

In many cases, field investigations show an attitude of arrogance and
indifference in what concerns the actions undertaken on one’s own land, which
can be expressed as follows: an irrational exploitation, at least in the sense of
environment protection and identifying the risk situations for neighboring areas,
or for the complex habitational system.

Field studies (which show that most of the landslides are the result of
negative human intervention), the attitude of the officials and survey results lead
to some conclusions that are rooted in the context of the present moment.

Raising the awareness of public opinion with regard both to the correct
perception of the phenomenon and to the responsibilities at individual, family
and local administration level becomes a priority.

Environmental education must be given a special attention. At local level,
the responsible factors (parents, teachers, church, police, inspectors and agents
in the local administration) have to engage in joint efforts to ensure a
harmonious integration in the environment. Some of the so-called western
European societies already experienced such situations. These were surpassed
with high costs and all sorts of deprivations. Thus, European integration is
certainly a starting point to living in a landscape turned artificial, up to the limit
of tolerance.
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SOME HYDROLOGICAL ASPECTS OF THE THERMAL REGIME
OF ROMANIA’S RUNNING WATERS

ION PISOTA

Key words: hydroisotherms, Romanian Carpathians and Subcarpathians, Romanian Plain.

The thermal regime of running waters has a great importance for the
assessment of their use, as well as for their influence on vegetal and animal life.
In order to get an image as thouroughly as possible on the rivers temperature we
have used the data in the hydrological yearbooks published for 1953-1969,
together with other data included in speciality works edited between 1972 and
1990. We wouldn’t like to pass on to the analysis of hydrothermal elements
without first mentioning that for the Romania’s river system consisting of 4864
watercourses (from 1% to 6™ orders) with a total length of 78,905 km, the INMH
has organized stations for temperature recordings only for 156 rivers of 1-6 order,
at 247 hydrometric stations inluding almost all the main river basins in our
country. This phisical property of water has been taken into account since the 3"
and 4™ decades of the 20™ century, when several specialists and scientists have
obtained interesting results reffering to the daily, monthly and annual march of
water temperature on the main rivers in Romania. Among them are worth
mentioning because of their contribution luliu Buta, Al. Savu, Ersilia lacob,
Valeriu Trufas, C. Diaconu, losif Ujvari, Pompiliu Mita, P. Gastescu, 1. Pisota
and others. However, the work of P. Mitad must be especially emphasized as it
includes a lot of details regarding the thermal regime of the rivers in Romania. In
fact, this represents his doctoral thesis and it was published by IMNH.

Our concern regarding this hydrological element have been focused first
on the still waters and springs, but lately we have become interested in the
running waters, too.

In the march of river waters temperatures all the elements of the
environment play an important part. Among them, local climatic conditions
have a primordial importance through direct radiation and atmosphere radiation,
as well as through the heat of river banks. To these must be added the
temperature of the affluents which depends on the area of their formation and
the relief conditions. The rivers in the Southern Carpathians and in some
massiffs of Eastern Carpathians which spring from glacial lakes and collect the
water proceeding from thawing snow will be characterized in their upper sector
by low temperaatures. The rivers which cross Subcarpathian hills, tablelands
and plains are supplied mainly by surface sources (deriving from precipitations)
with variable temperatures from one month to another. There are situations,
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especially during summer, when under the influence of severe droughts the only
supply source is the underground water, which usually has a lower temperature
than the environment.

River temperature also depends on liquid discharge and the velocity of
flow. Under the influence of these factors the waters get a turbulent movement
and the different layers are permanently mixed, which make that temperature be
the same from the surface to maximum depth. Therefore, through this turbulent
flow the rivers present a “false homothermy”, but only when they are not
covered by ice.

Rivers temperature in transverse and long profile

Field measurements of water temperature of some rivers situated in
different relief units (fig. 1-7) show that for all transverse sections, in summer
and autumn, it registers variations of 1-4°C between the banks and the rivers
thalweg. Transverse sections presented in figures 1-7 have widths varying from
6 to 54 m, and the stream channels have depths between 15 to 120 cm. For
instance, on the 17.06.1981 the Cerna river at Pecinisca station (fig. 2), on the
left bank, where the river bed had a depth of 5-24 cm and a width of 30 m,
showed a temperature of 24°C, while in the vicinity of the right bank, where the
Cerna thalweg is placed the temperature had a value of 21°C. We assume that
here the thermal regime of waters is influenced by the thermomineral springs.
Another example is the section at the Buda-Pod village (at present reservoir) on
the Arges. On the 14.08.1973 the waters were ebbing and water temperature
near the banks was 26°C, while on the thalweg it had a value of 23.5°C (fig. 6).
A situation somehow similar was encountered on Tazlaul — Sarat, on the
10.06.1994, when at the Modarzau Pod section water temperature on the left
bank was 19°C and on the right bank, along the thalweg, it reached 18.5°C (fig.
3). In autumn, temperature distribution in transverse profile is quite the opposite
as it is in summer. For example, on the 23.10.1973, on the Arges, at Buda-Pod
section, in a sunny day, temperature near the banks was as high as 16°C, while
on the thalweg it was 18°C (fig. 7).

A much stronger variation of temperature can be seen in the long profile.
The analysis of this phenomenon for 9 streams which cross several relief units
shows that mean annual temperature increases from spring to mouth from 1.3°C
to 7.2°C. To illustrate this we present the situation of several sections of the
rivers Sebes, Somes, Mures, Prahova, Olt, Vedea, Jijia and Teleorman. For
these watercourses annual temperatures range between 9.5 and 13°C in the
mouth sector. For instance, the Olt river at Tomesti section which has a
catchment basin with a height of 1,078 m, has recorded annual temperatures of
6.5°C near the Fagaras City, 9.7°C at Sebes Olt and 12°C at Izbiceni, where the
Olt river basin has a mean height of 420 m. The other streams have simiar
thermal profiles (fig. 8). For example, the Jiu, originating from the Southern
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Carpathians, at Campu lui Neag hydrometric station upstream of which the river
basin has a mean altitude of 1,330 m, shows an annual temperature of 6.3°C, at
Iscroni section it reaches 10°C, at Pesteanca 12°C, while nearby the Danube, at
Zavalu station, the temperature is as high as 13°C.

I) WATER TEMPERATURE ON SOME RIVERS IN TRANSVERSE PROFILE
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Fig. 1. The Ieselnita River — section General Store — Ieselnita village
Fig. 2. The Cerna River — section at hydrometric station Pecinisca (Baile Herculane)
Fig. 3. The Tazlau —Sarat River — section Modarau Bridge
Fig. 4. The Jiet River — Turceni hydrometric station
Fig. 5. The Bela Reca River — section at Baile Herculane
Fig. 6. The Arges River — section at Buda Pod (at present reservoir)

Fig. 7.

The Arges River — section at Buda Pod

Daily march of water temperature

Air temperature and local relief play a very important part in the daily
march of water temperature. Usually, running waters reach the highest
temperature between 12 and 16 hours. This is also true for air temperature. So
far, there are few data and recordings on this hydrothermal process. We have
undertaken measurements for 5 watercourses, especially during summer. We
have also used the data given by P. Mita (3), refering to the Oltet and Jijia in the
intermediate seasons. Here are some temperature measurements for two
important rivers in Romania:
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1) Fig.8. Mean annual temperature distribution on some rivers in long profile

Sebes: 1-Oasa. 1A-Sugag, 1B-Petresti; Somes: 2-Rodna. 2A-Beclean, 2B-Ulmeni, 2C-Satu Mare; Mures:
3-Stanceni, 3A-Tg. Mures, 3B-Alba lulia, 3C-Arad; Jiu: 4-Campu lui Neag, 4A-Iscroni, 4B-Pestera,
4C-Zavalu; Prahova: 5-Predeal, 5B-Azuga, 5C-Adincata, Olt: 6-Tomesti, 6A-Fagaras, 6B-Sebes Olt,
6C-Izbiceni; Vedea: 7-Fagetel, 7A-Valeni, 7B-Alexandria; Jijia; 8-Dorohoi, 8A-Todireni, 8B-Carpiti

Victoria; Teleajen: 9-Cheia, 9A-Moara Domneasca

— on the 14.08.1973, the Arges at Buda-Pod section showed the folowing
values: 20°C at 6 o’clock, 23°C at noon and 22°C at 18 hours (fig. 9);

—on the 17.07.1953, the temperature on the Olt at Rm. Valcea
hydrometric station reached 13°C at 8, 17°C at 12 o’clock and 14 hours, 16°C at
16 hours, 15°C at 20 hours and 12.5°C at 23 hours (fig. 14).

If during the summer the amplitude between day and night amounts to
3-4°C for the rivers crossing hills and plains, in spring and autumn this
difference is rather higher. For instance, the recordings made on the 13.04.1968
for the Jijia river at Todireni station proved that at night both water and air
temperatures were low, while at noon they increased with 13-15°C. At that time,
at 4 o’clock, water temperature was 2°C and air temperature 1°C, at 8 o’clock
the temperature amounted to 4°C in the water and 3°C in the air; at noon it
reached 13°C and 14°C, respectively; at 14 hours, both in the water and in the
air the highest temperature was recorded (15°C and 16°C). Past 16 hours
temperatures began to sink so that at 20 hours there were 10°C in the water and
8°C in the air, while at midnight (24 hours) the temperatures were 8°C in the
water and and 6°C in the air. This march of temperature shows that during the



5

night
(fig.

HYDROLOGICAL ASPECTS OF THE THERMAL REGIME OF ROMANIA’S RUNNING WATERS 71

and in the morning air temperatures are below water values with 1-2°C
12). During the day, when direct solar radiation is increasing air

temperature is 2-3°C higher than the water. A similar situation occurred on the

Oltet

in its gorges. Thus, on the 3.10.1968, between 12-16 hours water

temperature ranged between 10 and 11°C and that of the air between 13 and

16°C. At night (24 hours) the values of temperature dropped to 7.5°C for the
water and 4°C for the air (fig. 13).
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I11)  Fig. 9. Daily march of water temperature on the Arges — section at Buda Pod

Fig. 10. Daily march of water temperature on the leselnita — section at the
General Store

Fig. 11. Daily march of water temperature on the leselnita — at Crasani

Fig. 12. Daily march of water and air temperature on the Jijia — Todireanu
hydrometric station (according to P. Mita)

Fig. 13. Daily march of water and air temperature on the Oltet gorges (according
to P. Mita)

Fig. 14. Daily march of water temperature on the OIt — Rm. Valcea hydrometric
station

Fig. 15. Daily march of water temperature on the Cerna — section at Orsova
viaduct
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Annual and monthly march of water temperatures

The recordings made at 30 stations placed on 30 rivers with basins
stretching on several relief units show that mean annual temperatures of these
watercourses vary from 4 to 13°C. The hydrometric stations are placed within
the stream channels at altitudes between 780 and 1340 m in the mountain areas
and 30 to 150 m in the plain regions. Bearing in mind this altitudinal
distribution we have selected 10 rivers for each relief unit.
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1.Lapusnicul Mare (Gura Apei);2.Sebes (Oasa);3.Ariesul Mare
(Scarigoara);4.Valea Cerbului (Busteni);5. Teleajen (Cheia);6.Carlibaba
(Cérlibaba),7.Viseu (Poiana Borsei);8.Azuga (Azuga Carierd); 9.Basca Mare
(Comandauy);10.Polistoaca (Predeal);11.Beretau (Nusfalau);12.Crisul Negru
(Vascau)13.Tarnava Mare (Odorhei); 14.0Olt (Feldioara); 15.0Oltet

(Otetelig); 16.Moldova (Tupilati); 17.Trotus (Tg.Ocna);18.Buzau

(Magura); 19.Bahlui (Harlau);20.Somes (Satu Mare);21.Crigul Negru
(Zerind); 22 Mures (Arad);23.Jiu (Zavalu)24.0lt (Izbiceni);25.0ltet
(Bals);26.1alomita (Slobozia);27.Siret (Lungoci);28.Putna (Botarlau);29. Taita
(Satu Nou);30.Arges (Budesti)

1V) -Fig.16. Mean annual temperatures distribution on some rivers and at some
hydrometric stations situated (A) in mountain area, (B) in Subcarpathian hills
area, (C) in the plain area

For the mountain area we have chosen 10 rivers in the Eastern, Southern and
Western Carpathians, which prove that mean annual temperature of water ranges
from 4.2 to 5.7°C (fig. 16A). For example, on the Lapusnicul Mare river at Gura
Apei station the temperature is 4.7°C, on the Ariesul Mare (at Scarigoara station)
it amounts to 5.6°C, on the Azuga (Azuga-Cariera station) it reaches 4.2°C, on
the Teleajen (Cheia station) it is 4.9°C, while on the Carlibaba (Carlibaba
station) it is as high as 5.5°C. In the Subcarpathian hills and tableland regions,
where hydrometric ststions are found between 170 and 530 m altitude, mean
annual temperatures vary from 7 to 9°C (fig. 16B). For instance, on the Crisul
Negru (Vascau station) mean temperature records 7°C, on the Olt (Feldioara
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station) 9°C, on the Buzau (Magura station) 8.8°C and on the Tarnava Mare river
(Odorhei station) 7.5°C. In the plain areas the 11 rivers taken into account show
mean temperatures between 10 and 13°C (the Putna at Botarlau station 10.4°C,
the Mures at Arad station 11.8°C, the Jiu at Zavalu 13°C) (fig. 16C).

Mean monthly temperatures generally show higher variations, from 0°C
in winter to 24.5°C in summer. In order to illustrate the march of this climatic
parameter we have used the recordings made on 10 rivers chosen such as to
cover all relief units. We consider that temperature variations on these rivers are
typical for the entire river system of Romania. The lowest temperatures occur in
winter and the highest in summer. Thus, in winter (January) the rivers in the
mountain area have mean temperatures ranging from 0 to 0.6°C. This is the case
for the Lapusnicul Mare (at Gura Apei), the Viseu (at Poiana Borsei), the Sebes
(at Oasa) and the Teleajen (at Cheia) (fig. 17). The rivers in the hilly regions,
namely the Buzau (at Magura), the Olt (at Rm. Valcea) and the Crisul Alb (at
Gurahont) have mean monthly temperatures between 0.4 and 8°C, while the
rivers in the Romanian Plain, that is the Ialomita (at Slobozia), the Buzau at
Banita), the Arges (at Budesti) and the Jiu (at Zavalu) have values ranging from
0.5 to 3°C. In summer (July and August), the rivers in group A (mountain area)
show mean temperatures of 9.7 to 12°C (fig. 17). The rivers in group B (hilly
area) have temperatures that average 18.4 to 20.2°C, while the streams in group
C (Romanian Plain) have temperatures ranging from 24 to 24.5°C.

Correlations between mean monthly temperatures of water and air

The recordings made for 5 rivers which cross various relief units (the
Dambovita, the Prahova, the Buzau, the Bahlui and the Vedea), where
hydrometric stations are close by or in the same locations with the meteorological
ones show that there are some differences between the march of water and air
temperatures. For example, the mentioned watercourses have in January and
February water temperatures several degrees higher than the air which usually
stands below 0°C. For some rivers in the mountain and hilly areas this situation
can also be noticed in November and December.

The Dambovita (at Podu Dambovitei hydrometric station and at Rucar
meteorological station) and the Prahova (at Busteni hydrometric station and
Sinaia meteoreological station) show from March to October water
temperatures lower than those of the air (fig. 18A and 18B). In the hills and
tableland areas the situation is somehow peculiar as the influence of several
ecological fators is higher (climate, supply sources, anthropic activity, etc.). For
10 months (March-December) the Buzau river (Magura hydrometric station and
Cislau meteorological station) records water temperatures several degrees lower
than the air. On the Mures (at Tg. Mures hydrometric station and meteorological
station) the march of temperatures is different from the Buzdu, as mean air
temperature is about 1°C higher than water only in springtime (March-May).
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A.1.Lapusnicul Mare (Gura Apei); 2.Viseu (Poiana Borsei); 3. Sepe§ (Oasa),
4 Teleajen (Cheia);B. 5.Buzédu (Magura); 6.0lt (Rm.Valcea); 7.Crisul Alb (Gura
Hont);C. 8.lalomita (Slobozia); 9.Jiu (Zavalu), 10.Arges (Budesti)

V) Fig. 17. Mean monthly temperatures variations of water on 10 rivers situated in the
mountain area (1, 2, 3, 4), in the Subcarpathian hills (5,6,7) and in the plain area
(8,9,10)

The rivers in the Romanian Plain, east of the Olt, are fundamentally
different with regard to this phenomenon as compared to the streams which
cross other relief units. For instance, the VVedea river (at Alexandria hydrometric
station and meteorological station) has a higher water temperature all year
round, with 1-2°C above the air (fig. 20). The same situation of the thermal
regime is encountered on the lalomita (at Slobozia), on the Arges (at Budesti)
and on the Buzau (at Banita).

The maximum temperature of the rivers in our country is usually
specific for summertime (July and August) the values ranging from 11.7 to
40°C. These absolute maximum temperatures are influenced by the duration of
sunshine, the heat gave off by banks, the liquid discharge and the anthropic
intervention. For instance, the Izvorul Valceaua (Runcu) rivulet reached the
highest temperature on 20.09.1957, that is 11.7°C. A rather similar value
(12.2°C) occurred also on the Izvorul Costeni rivulet on the 10.07.1964. The
rivers and rivulets which drain the mountain valleys are characterized by very
low maximum temperatures. An example are the rivulets Lapusnicul Mare and
Lapusnicul Mic (at Gura Apei) in the Retezat Mountains, where on the
5.08.1958 was recorded a maximum temperature of 15°C. Temperatures higher
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than 30°C are usually specific for the rivers in the plain areas. For instance, in
the Western Plain, on the Somes river (at Satu Mare) the maximum temperature
on the 12.08.1961 was 31.8°C; on the Crisul Repede (at Oradea) it amounted to
31°C on the 9.08 1961, while on the Crisul Alb (at Ineu) it reached 34°C on the
22.07.1958. In the Romanian Plain, the Getic Piedmont and the Moldavian
Tableland, on several watercourses the temperatures exeeded 38°C, as follows:
on the Oltet (at Bals) 38.2°C on the 13.07.1979; on the lalomita (at Micsunestii
Mari) 38.8°C on the 1.07.1959; on the Covurlui (at Fartanesti) 38.7°C on the
1.06.1962; on the Jijia (at Todireni) 38°C on the 15.07.1958 and on the
Cosustea (at Corcova) 40.2°C on the 3.08.1958.
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VI) Fig. 18A. Mean monthly water and air temperature on the Dambovita (Podul
Dambovitei hydrometric station and Rucar meteorological station)
Fig. 18B. Mean monthly water and air temperature on the Prahova (Busteni
hydrometric station and Sinaia meteorological station)
Fig. 18C. Mean monthly water and air temperature on the Bahlui (lasi hydrometric
station and lasi meteorological station)
Fig. 19A. Mean monthly water and air temperature on the Buziau (Magura
hydrometric station and Cislau meteorological station)
Fig. 19B. Mean monthly water and air temperature on the Mures (Tg. Mures
hydrometric station and Tg. Mures meteorological station)
Fig. 20. Mean monthly water and air temperature on the Vedea (Alexandria
hydrometric station and Alexandria meteorological station)
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The distribution of mean annual isotherms on the Romanian territory is
directly related to the configuration of the great relief units and to the influence
exerted by the main components of the environment. For example, the isotherm
of 5°C (fig. 21) is intersecting the relief with altitudes above 1,300 m in the
Southern Carpathians, the Rodna Mountains and the Bucovina Hills, as well as
the headwater of the Ariesul Mare and Somesul Cald. In the same area the
rivers which flow through the valleys lying between 800 and 1,200m show also
low temperatures. Here is the province of the 6°C mean annual isotherm, which
is considered the most typical for the South-Eastern Carpathians.

In the Subcarpathian hills, in the submontane and intramontane
depressions and in the Transilvanian Plateau, at altitudes between 300 and
800m, mean annual temperature of watercourses records somehow higher
values. This is the place where isotherms of 7° and 8°C are characteristic. At the
same time, at the contact between the hill areas and the Romanian Plain on one
hand and the Western Plain on the other hand, but also in the Moldavian and
Transilvanian Plateaux, the running waters are crossed by the isotherm of 9°C
which tends to get a continuous form at the periphery of the Carpathians.

In the plain areas, in the Moldavian Tableland and in Dobrogea, due to
local climatic and orographic conditions, the rivers which drain these relief
subunits have stream channels placed under 200 m altitude and water
temperatures vary as follows: in the Romanian Plain from north to south, in the
Western Plain from east to west and in the Moldavian Tableland towards east.
Therefore, here is the province of the isotherms of 10, 11, 12 and12.5°C. In the
southern part of the Oltenia Plain and Burnas Plain, due to certain climatic
favourable conditions, the water of some rivers (the Jiu, the Desnatui) is
characterized towards their mouth by the highest temperature in Romania. This
plain area is crossed by the isotherm of 13°C.
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CARACTERISTICI HIDROGRAFICE ALE
BARAGANULUI DE SUD

FLORIN ACHIM

Baraganul de Sud este delimitat de unitatile vecine prin rauri importante,
dar nu este traversat de nici un rau alohton. Reteaua autohtona este una putin
evoluata si cu un volum redus de apa.

in studiul de fata vom analiza din punct de vedere hidrografic Bariganul
de Sud, analizand aspecte morfometrice legate de cumpana apelor, bazinele
hidrografice, reteaua hidrografica, lacurile si vegetatia.

Cumpana apelor

Pe teritoriul Baraganului de Sud se intdlneste o cumpand de ape
importanta, care delimiteazd pe de o parte, teritoriul drenat de raul lalomita iar
pe de alta parte teritoriul drenat de Dunare, Bratul Borcea si un extins spatiu cu
scurgere endoreica (fig. 1 si 2). Din aceastd cumpana se desprind catre sud
altele, care delimiteaza bazinele hidrografice de aici. Pentru acest teritoriu de
campie, ce are altitudini reduse (93 m, altitudinea maximad), este dificil de
stabilit pozitia exactd a cumpenei apelor. Bazinele se separa intre ele, in cele
mai multe cazuri, prin cAmpuri netede si extinse.
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Bazinele hidrografice din Baraganul de Sud sunt: Vindta, Argova,
Galagui, Jegalia, un extins spatiu endoreic la care se adauga si alte bazine
hidrografice mici (ex. Andolina, Valea Viilor s.a.) (v. fig. 3).
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FigS BARAGANUL DE SUD. HARTA HIDROGRAFICA
Bazine hidrografice: | — Vinata, 2 — Argova, 3 — Galatui, 4 - suprafatd cu s

endoreicd, 5 — Andolina, 6 — Jegilia, 7 - suprafatd cu scurgere endoreic

Forma bazinelor hidrografice, este in toate cazurile alungita, Tnsa exista
coeficienti de forma diferiti. Astfel, spatiul endoreic (coeficient 0,4) este cel mai
alungit, urmat de Jegilia (0,64), Argova (0,65), Galatui (0,88) si Vanata (0,96).

Coeficientul de asimetrie al bazinelor hidrografice reprezinta diferenta de
marime ce exista intre suprafata celor doud parti din bazin, delimitate de cursul
principal. Rezultd un coeficient, care, din punct de vedere teoretic, variaza intre
0,01 si 1,99.

In urma masuritorilor, s-a constatat ci in cele trei bazine hidrografice din
jumatatea vestica a Bardganului de Sud (Vénata, Argova si Galatui) malul drept
ocupa suprafete mult mai mici in raport cu cel stdng, doar bazinul hidrografic
Jegilia are un coeficient de asimetrie mai mic (0,34). In cadrul bazinelor
hidrografice Vanata, Argova, si Galatui, valea principald 1si are obarsia in partea
vestica (dreaptd) din apropierea cumpenei de apd, primind afluenti numai pe
stdnga. Aceastd caracteristicd este ,imprumutatd” de la raul Mostistea.
Asimetria excesivd a acestor bazine este completatd si de faptul ca reteaua
hidrograficd se dezvolta doar in partea sudicd a bazinelor respective. Partea
dreaptd a bazinului, cu suprafete mici, are rolul de barare a cursurilor ce vin din
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nord si orientare pe directia VNV-ESE. Doar inainte de varsare, pe distante mai
mici de 10 km, cursurile principale ajung la o orientare nord-sud.

Inaltimea medie a bazinelor hidrografice (fig. 4) prezinti importanta pentru
determindrile referitoare la sursele de alimentare, debit lichid, debit solid, s.a.

In urma efectuirii calculelor s-a ajuns la urmitoarele rezultate redate in
graficul de mai jos.

Fig. 4. Inaltimea medie a bazinelor hidrografice

100

NENEE | n

Vanata | Argova | Galatui |Endoreic| Jegalia |Endoreic | Andolina
50 40.6 43.5 58.3 45.3 62.1 31.4

Fig. 5. Panta medie a cumpenei apelor din Bardganul de Sud

m/km
|

1 - —l—

0 - -

Vanata | Argova | Galatui | Jegalia | Endoreic | lalomita
1.77 1.6 1.35 2.4 1.05 1.16

Rezultatele obtinute ne permit s incadram aceste bazine teritoriilor de
campie joasa, care favorizeaza eroziunea laterald si acumularea in albie.

Panta medie a bazinelor hidrografice (fig. 5), reprezinta un parametru
morfometric, care, prin stabilirea timpului necesar apei din precipitatii sd ajunga
in albia raului, are o influentd majora asupra resurselor de apa. Deasemeni,
panta influenteaza si procesele de infiltrare a apei in subteran, de eroziune si
acumulare fluviala.

Reteaua hidrografica din interiorul Baraganului de Sud este reprezentata
de cursurile de apa permanente, cu scurgere temporara si vai seci.

Gradul de ierarhizare al retelei hidrografice. in studiul nostru, am folosit
iererhizarea prin pozitia fatd de raul colector principal, folosind sistemul
introdus de Gravelius. Considerand ca reteaua de ordinul I este formata de
Dunare si Borcea, in continuare se ajunge péana la o retea de ordinul V (in
Bazinul Vanatei), reprezentatd de cateva vai seci.
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Lungimea raurilor. Pe teritoriul studiat s-a format o retea hidrografica cu
o lungime totald de 693 km (fig. 7). In stabilirea acestei cifre au fost masurate
inclusiv vaile seci ce apartin spatiului endoreic sau suprafetelor interbazinale.

200

1.0

Mostistea | Dunarea | Borcea lalomita
| ] 61 29 101 182

€
=

Fig. 6. Lungimea raurilor vecine la contactul cu Bardganul de Sud
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Vanata | Argova | Galatui | Jigalia | Andolin
|< 133 134 120 57 27.9

km

Fig. 7. Lungimea retelei hidrografice pe bazine hidrografice

Coeficientul de sinuozitate (meandrare), a fost calculat pentru un numar
de 24 de vii, unele dintre ele avand un caracter temporar (fig. 8). Valorile
obtinute sunt redate in graficul urmator. Se observa o sinuoOzitate accentuata,

care poate fi pusd 1n legiturd cu panta redusa, debitul mic, viteza de curgere a
apei foarte mica (laminara).

2
15 M —
1 4
0.5 1
0
1 2 3 4 5 6 7 8 9 |10 11|12 |13 (14|15 |16 |17 |18 |19 |20 |21 |22 | 23
136121 {109]1.06|115{11 {11 ]158]|12 |114(109]145]1.16]1.09(113[112]1.14]117]121(116]| 18 |122]138

Fig. 8. Coeficientul de sinuozitate

1 — Vanata; 2 — Banciu; 3 — lleana; 4 — llie; 5 — Mintichii; 6 — Sulimanu; 7 — Milotina;
8 — Argova; 9 — Cucuveanu; 10 — Gerului; 11 — Fetei; 12 — Barza; 13 — Rusului; 14 — Tagbacului;
15 — Chioveanu; 16 — Furcituri; 17 — Potcoava; 18 — Visina; 19 — Rasanca; 20 — Dunirea;
21 — lalomita; 22 — Mostistea; 23 — Borcea.
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Densitatea retelei hidrografice, in Baraganul de Sud (Fig. 9), are o
valoare redusa 0,17 km/kmz, rezultdnd de aici un potential hidrografic natural
scazut. Se individualizeaza doud sectoare cu valori diferite. Astfel, un prim
sector cu valori mai mici (in medie 0,25 km/km®?) este intalnit in partea vestici —
in raport cu aliniamentul format de localititile Cuza Voda (sud)-Dragalina-lon
Ghica (nord). Aici sunt situate bazinele Vanata, Argova si Galatui. Al doilea
sector se gaseste la est de acest aliniament, are valori ale densitatii foarte mici
(sub 0,05 km/km?), aici aflindu-se un extins spatiu endoreic lipsit de retea
hidrografica, brazdat doar de unele vaiugi seci.

0.4
o - I
S
<
g
0.2 ——
0 . .
Vanata | Argova | Galatui | Jegalia | Baraga
[] 028 [ 035 [ 019 [ 037 [ 017

Fig. 9. Densitatea retelei hidrografice

Lacurile. Pe cuprinsul Baraganului de Sud se intalnesc putine lacuri. Cele
existente sunt situate in cadrul viilor. in aproape toate cazurile, omul a
intervenit prin construirea unor diguri si alte amenajari hidrotehnice.

In functie de pozitia lor, de marime, de sursele de alimentare si de gradul
interventiei antropice, aceste lacuri au un caracter permanent sau temporar si un
anumit grad de salinitate.

Tipurile genetice de lacuri

Lacurile de lunca se intdlnesc in luncile Talomitei, Dunarii si a Bratului
Borcea. Geneza lor este atribuitd proceselor de eroziune si acumulare din cadrul
luncii. Asupra acestor cuvete s-au efectuat lucriri de desecare. In forma lor
naturald, ele comunicau printr-un sistem de privaluri cu raul generator.
Privalurile au fost modelate antropic, impiedicand alimentarea cu apa din rauri,
la viituri. Multe au fost desecate. Lacurile ramase se alimenteazd cu apd din
precipitatii si izvoare. Cele mai numeroase lacuri de acest tip sunt intalnite in
lunca Ialomitei, ca rezultat al numeroaselor rectificari de meandru suferite de
raul Talomita.

Lacurile clastocarstice din Bardganul de Sud s-au format pe depozitele
groase de loess prin procese de sufoziune chimica §i mecanicd exercitate de
infiltrarea apelor din precipitatii. Formarea acestor lacuri pleaca de la faza de
crov, prin unirea si alungirea crovurilor se formeaza vai scurte care, prin
eroziune lineara, se adancesc si se unesc intr-un bazin hidrografic. In aceste vai,
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apa stagneaza sub forma unor salbe de lacuri ce comunica intre ele in timpul
perioadelor cu precipitatii bogate.

Rezultatele studiului nostru ne-au condus la incadrarea in aceasta
categorie genetica a unor lacuri: Fantana Doamnei I, (Valea Vinata), Argova I,
Lupsanu (Valea Cucuveanu), Mihai Viteazu II, Galatui (sectorul Barza).

Lacurile antropice. Faptul ca in campia Bardganului de Sud reteaua
hidrografica este foarte rard si are un debit redus de apd, a determinat crearea
unor rezerve de apd prin construirea pe vai a unor diguri, in spatele carora sa se
acumuleze apa. Astfel, pe marea majoritate a vdilor sau amenajat iazuri.

Limanul Galatui, cu geneza limano-clastocarstica, este in prezent barat
printr-un dig de beton, prevazut cu motoare de pompare a apei in amonte, ceca
ce a dus la crearea unui iaz de mari dimensiuni. Plecand de la definitia iazului,
lac situat pe cursul unui rdu, creat prin acumularea apei in spatele unui dig
construit, se observa ca toate lacurile, inclusiv cele incadrate la celelalte tipuri
genetice, pot fi considerate in prezent lacuri antropice (iazuri). In bazinul
Galatui se afla 8 iazuri, in bazinul Argova, 8 iazuri, iar in cadrul bazinului
Vanata, 22 de iazuri.

Elemente morfometrice ale lacurilor

Suprafata lacurilor. Lacurile de pe teritoriul Bardganului de Sud au o
suprafata totala de 1171 ha. Pentru stabilirea suprafetei au fost masurate lacurile
din bazinele hidrografice Vanata, Argova si Galatui plus lacul format la
varsarea cursului intermitent al Jegaliei (11 ha).

Cea mai mare suprafatd Insumata o au lacurile din bazinul hidrografic
Vinata, 441 ha. Au fost cartate 24 de lacuri cu suprafete cuprinse intre 4 si 64
ha. Valoarea medie a suprafetei celor 24 de lacuri este de 18,3 ha/lac.

In bazinul hidrografic Galatui, lacurile ocupa o suprafata de 385,5 ha, aici
lacul Galatui ocupand o suprafatd de 320 ha (cea mai mare), celelalte 6 lacuri
ocupand 65,5 ha. Cel mai mic lac de aici este lacul Plevna 1 (3 ha).

In cadrul bazinului hidrografic Argova se gasesc 10 lacuri, cu o suprafati
ce totalizeaza 335 ha. Cel mai mare este lacul Argova (70 ha), iar cel mai mic,
lacul Buzoeni 1, cu 2 ha.

Lungimea lacurilor. Datorita situdrii lacurilor pe vii, toate lacurile prezinta
lungimi mult mai mari decat latimea. Cea mai mare lungime o au lacurile de la
varsarea bazinelor hidrografice: Galatui — 18,1 km, Ciorani — 5,46 km, Argova —
6,5 km. Lungimi mici au lacurile: Calareti 1 (0,57 km) si Buzoeni 1 (0,57 km).
Latimea lacurilor este micd, cea mai mare valoare intalnindu-se pe lacul Galagui —
1,1 km. Cel mai frecvent, latimile sunt cuprinse intre 100 si 200 m.

Addncimea lacurilor. Datoritd unei adancimi a fragmentarii cu valori
foarte reduse si rocilor moi ce permit o modelare usoara, adancimile sunt mici.
Lacul Galatui Inregistreaza adancimea de 8§ m inainte de digul de varsare.
Frecvent, in cazul lacurilor cu apd in tot timpul anului, adancimile au valori
cuprinse intre 2 §i 3 m.
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In cadrul unei cuvete lacustre de tip iaz, adancimile cele mai mari se
intdlnesc Tnainte de digul de la varsare. Daca lacul prezintd meandre, linia
dancimilor se deplaseaza spre malul concav. Faptul ca teritoriul este format din
roci moi, duce la o colmatare intensa si umplerea golurilor subacvatice.
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REPERES DE L’ACTIVITE CARTOGRAPHIQUE ROUMAINE
DE LA FIN DU XIX® SIECLE

BIANCA SIMION

Le but de notre démarche est celui de mettre en évidence, par la
contextualisation séquentielle du discours cartographique roumain de la fin du
XIX® siécle, la nécessité de I’approche interdisciplinaire des thématiques du
genre.

La Roumanie a ’Exposition cartographique d’Anvers

L’exposition inaugurée le 17 mai 1902 a Anvers constituait la troisiéme
grande présentation de cartes aprés 1I’Exposition Internationale de la Charte,
organisée en 1890 par la Société du Palais de I’Industrie, des Arts et du
Commerce de la ville d’Anvers et la section de spécialit¢ de 1’Exposition
Universelle de 1894.

Comme jusqu’en 1928 il n’y a eu aucune réglementation concernant le
statut et les normes d’organisation des Expositions universelles ou
internationales, on peut qualifier I’événement auquel on fait référence comme
une initiative significative, par 1’intermédiaire de laquelle les pays participants
se mettaient en connexion avec le commerce des idées géographiques du temps.

Le Comité d’organisation de la manifestation a choisi comme location de
celle-ci le Palais des Fétes qui, avec ses annexes, couvrait approximativement
4500 m?, offrant dans les salles du batiment de I’espace d’exposition pour 3348
artefacts cartographiques de différentes factures.

Les exposants: la Belgique, 1’Allemagne, 1’ Angleterre, la Roumanie, la
Suisse, le Danemarque, le Portugal, la Suéde, le Luxembourg, la Chine, les Etats-
Unis, 1I’Argentine, la France, I’Espagne, 1’Italie, le Japon, le Mexique, et la
Hollande — venaient de trois continents, huit des Etats énumérés étant représentés
au plus haut niveau par des délégations officielles gouvernementales.

La présentation des artefacts cartographiques a été faite dans plusieurs
sections dédiées aux cartes générales des continents (70 titres), aux cartes
physico-géographiques des pays participants ou des territoires colonials
(I’Ethiopie, la “Barbarie”, le Congo, le Sénégal) qui dépendaient de certains
d’entre eux, aux cartes hydrologiques, aux cartes des cotes et des iles, aux cartes
militaires de la catégorie “théatre de guerre”, aux atlas. A celles-Ci on joignait
les globes terrestres, les “vues perspectives” qui reproduisaient panorami-
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quement des éléments de géographie urbaine des plus importantes villes
européennes de ce temps-la et les allégories encadrables dans la catégorie des
curiosités cartographiques.

Une attention particuliere a ¢€té accordée au “titre maritime de
I’exposition”, dans lequel des particuliers, des sociétés indépendantes ou des
institutions patronées par les gouvernements des pays inscrits a cette section —
la Hollande, la Belgique, 1’ Angleterre, 1’Allemagne, la France, le Japon et
I’ Argentine — présentaient des plans de ports et des ouvrages maritimes, des
navomodeéles, des livres, des gravures et des peintures de diverses époques. Le
fond des objets exposés comprenait aussi: des instruments océanographiques et
météorologiques qui offraient des informations sur la structure des bassins
océaniques, la température, la salinité, la densit¢ des masses d’eau; des
boussoles (la boussole magnétique de Thoughton et Simons); des chronométres
(le chronométre de Berthoud); des instruments de navigation (des astrolabes,
des sextantes, des octantes); des théodolites; des topométres; des “instruments
pour la prise des paysages” (le microscope Watson).

A une provocation de I’anvergure de celle qu’on vient d’esquisser, la
Roumanie essayait de répondre le plus honorablement possible par la
présentation d’une série de produits cartographiques réalisés sous ’é¢gide du
Ministére de Guerre, du Ministére des Domaines, du Ministére des Travaux
Publiques, de la Société Roumaine Royale de Géographie et du Ministére de
I’Instruction Publique.

C’est ainsi que la premiére des institutions nommées ci-dessus venait
avec: la carte de la Roumanie (1:200 000) “photographie en couleurs d’aprés un
dessin spécial”; la carte de la Roumanie (1:50 000); la carte de la Dobroudgea
(“photolithographie”); la carte de la Moldavie et d’une partie de la Valachie
(“chromolithographie”); la carte des commandements militaires; le “Nouveau
atlas de signes conventionnels” de la série des instruments cartographiques de
ce type, ¢élaborés pour des cartes a différentes échelles dans le but de la
représentation uniforme tant des éléments de planimétrie que de celles
d’altimétrie; “les phases par lesquelles est passée la reproduction de la carte du
pays aux échelles 1:50 000 et 1:100 000”; deux modeles de gravure sur pierre.

En second lieu était le Ministére des Domaines avec la carte sylvique de
la Roumanie, suivi par 1’Institut Géographique avec la carte pluviométrique et
météorologique, le Ministére des Travaux Publiques, avec un album de tous les
ports danubiens, la Sociét¢ Roumaine Royale de Géographie avec la carte
viticole du pays parue en 1892 et le Ministére de I’Instruction Publique avec la
carte physique de la Roumanie “réalisée pour 1’usage des écoles primaires”.

La participation de la Roumanie a 1’exposition cartographique d’Anvers
faisait partie d’une série de gestes publiques institutionalisés, dus a promouvoir
a D’extérieur un profil identitaire du pays le plus complexe possible. En méme
temps, la sélection des matériaux cartographiques destinés a [’espace



3 REPERES DE L’ACTIVITE CARTOGRAPHIQUE ROUMAINE DE LA FIN DU XIX® SIECLE 89

expositionnel par les membres du comité d’organisation roumain s’est orientée
vers les artefacts qui consonnaient au niveau du contenu avec I’image de
propagande de la Roumanie proposée au cadre des Expositions Universelles de
1867, 1899 et 1900. On pense a la propension des autorités politiques,
administratives et culturelles pour “les caractéristiques du monde rural”, “la
couleur locale”, “les compartiments strictement productifs de 1’agriculture” et
“les réalisations de 1’enseignement primaire”.

L’effort des autorités roumaines ¢tait d’autant plus méritoire qu’au
parcours des démarches entreprises, celles-ci se sont confrontées au caractére
vétuste ou prédominant militaire et archéologique des produits cartographiques
de la fin du XIX® siécle et la qualité réduite des reproductions existantes dans
une période ou I’Institut Cartographique de Bruxelles utilisait la zincographie en
tant que principale modalité d’obtention de celles-Ci.

Aussi, ne faut-il pas omettre le fait que jusqu’a la date de la création du
Dépot de guerre, 1868, il n’y a eu aucune structure roumaine spécialisée dans la
réalisation de cartes et de plans topographiques qui auraient pu s’impliquer dans
des actions du genre de celle présentée ci-dessus.

Pour remplir le vide méthodologique existant en 1873, on a initié les
travaux d’ exécution de la triangulation en Moldavie, Dobroudgea et Valachie et
on a choisi comme premiére technique de présentation de ces territoires la
projection cylindrique Cassini; apres 1900, a sa place on est passé a I’emploi de
la projection pseudo-conique équivalente Bonne.

Les établissements litho-cartographiques (lithographiques)

L’un des principaux promoteurs du mouvement cartographique roumain
du XIX®siécle a été D. Pappasoglu. A son nom est 1lié la aparution en 1865 de
I’Atlas Géographique de Roumanie et des premiers établissements litho-
cartographiques qui se proposaient d’orienter le golt du large public vers les
valences éducatives et décoratives des cartes.

Du point de vue académique, le mérite de D. Pappasoglu est celui d’avoir
introduit dans 1’horizon de connaissance géographique de ce temps-1a pas moins
de 32 cartes des districts, chacune avec “les routes centrales et celles de
communication, les limites des arrondissements (roum. “plasi®), le nombre des
familles de chaque commune, tous les monastéres, la ligne des télégraphes, les
postes, les piquets danubiens et valaques, les points des frontieres, les lieux des
batailles roumaines, les points archéologiques, tout comme, sur chaque carte, la
statistique de chaque district a part”. Parmi les éléments de I’atlas, notre attention
a été attirée, sur la ligne de nos préoccupations de cartographie marine comparée,
par la carte du district Ismail (1:420 000) reproduite d’aprés une gravure exécutée
par H. Bar et dédiée par I’auteur au prélat MELHISEDEC. En tant que repéres
imagistiques et cartographiques d’ensemble, la carte nominalisée comprend une
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section statistique a role informatif, placée au coin droit supérieur et une légende
“description des signes” comprenant 14 signes conventionnels parmi lesquels il y
a aussi I’ancre, ’icone désignant des activités portuaires.

Le secteur deltaique est représenté au niveau des principaux composants
morfohydrographiques: le Bras Chilia avec ses “iles” (“Kislita”, “La Cote du
Diable”, “Dalorsca”, “L’ile Stepovoiu”, ,L’ile Solonciacu” et <’L’ile Tartar”);
le Bras Sulina et le Bras Sf. Gheorghe, accompagnés de détails liés au degré
d’humanisation de la région. On a aussi repertorié¢ les composantes du paysage
géographique entre “Kilia” et “Valcov”, tout comme I’fle des Serpents
(Serpilor).

En ce qui concerne I’attachement de D. Pappasoglu a la cause de la
promotion de 1’image de la Roumanie par I’impression de tableaux avec des
sujets nationaux et de cartes “avec I’intention patriotique que tout Roumain les
pende au mur, remplacant celles avec des objets étrangers”, on signale
I’ouverture de sa propre librairie-édition sur la Voie Vacaresti au numéro 151.
C’est ici que ceux qui s’y intéressaient pouvaient acheter “a prix modéré* des
cartes que le propriétaire de [’établissement authentifiait en utiliant la
désignation “éditeur-compositeur”, mais aussi des artefacts produits par des
congeneres sur lesquels Pappasoglu intervenait surtout apres avoir consulté
I’ouvrage “Tara Noastrd” par V. Parvan.

De méme, pour attirer une nombreuse clientéle et pour fidéliser celle déja
existante, la politique de 1’établissement prévoyait la publication d’annonces
commerciales, signées “major Pappasoglu” par I’intermédiaire desquelles on
offrait pour la vente des gravures et des lithographies et Pappasoglu devenait
ainsi I’'un des premiers “publicitaires” roumains.

Dans le Bucarest de fin de siécle, des “expériments” cartographiques
similaires se déroulaient aussi dans 1’établissement lithographique “G.
VONEBERG”, le département de spécialit¢ du Ministére de Guerre,
I’établissement M.B. BAER, les ateliers “J. SZOZOSY & GRAEVE
BUCURESCI”, “L’Etablissement des Arts Graphiques ALBERT BAER”, de
no.7-9 rue Numa Pompiliu, les Ateliers “Socec & Co”, les Editions “Cartea
Romaneasca” ou “Litografia Comerciald” no.10, rue Selari.
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ASPECTS HYDROGEOLOGIQUES REGIONAUX CONCERNANT
LES FORMATIONS DU NEOGENE SUPERIEUR DE L’INTERFLUVE
OLT-OLTET-JIU

STEFAN GRIGORESCU, MIRCEA VISAN

En grandes lignes, la région de 1’Olténie forme un bassin hydrogéologique
a grande dimension, ou il y a une série d’horizons et complexes aquiféres dont les
caractéristiques hydrogéologiques sont dépendantes de leur position sur verticale,
des caractéristiques lithologiques des aquiféres et de la variation granulométrique
du bassin, et finalement de 1’épaisseur des sables.

Ce bassin aquifere a une zone étendue d’alimentation tant a la limite de
1I’Ouest et du Nord du périmétre qu’a I’intérieur, ou dans les vallées de Motru, Jilt,
Jiu, Gilort, Amaradia, Oltet-Cerna, par suite des érosions intenses, apparaissent a
jour aussi les horizons de profondeur.

La disposition homo clinique pres des zones d’affleurement, le manque des
zones de déchargements pour les horizons inférieurs, constituent des facteurs
favorisants qui ont mené, le long du temps, a 1’accumulation des eaux
souterraines et a la formation de certains horizons captives avec une grande
étendue de surface.

La caractérisation lithohydrogéologique des systémes aquiféres et
leurs limites naturelles

Il résulte de P’investigation hydrogéologiques des dépdts du Dacien,
Romanien et Quaternaire les informations principales sur les aquiféres de
I’Olténie du point de vue de la position, I’étendue, 1’épaisseur, la configuration, le
potentiel de stockage et de débiter, le bilan hydrique, la conductivité hydraulique,
la réalimentation des aquiferes, les possibilités de drainage, la nature des roches
qui se trouvent pres des couches de charbon, la granulométrie ou la fissuration, la
perméabilité des roches aquiferes, et aussi leur capacité de retenir et céder 1’eau,
la charge piézométrique et la composition chimique. En général, dans la crotite
terrestre, les charbons (en particulier ceux énergétiques) se trouvent intercalés
entre les roches qui peuvent contenir de 1’ecau stockée dans les trous
intergranulaires (pores) et fissurales (fissures, diaclases, fractures, trous de
dissolution, cavités, etc.).

Ainsi, tant dans le gite que dans la couverture des couches de charbon
trouvent leur position un ou plusieurs aquiféres qui peuvent étre ou non
intercommunicantes du point de vue hydrodynamique, en formant souvent des
systémes hydriques souterrains avec une extension régionale.
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Ceux-ci, le cas de I’Olténie, sont sous la pression ou avec la surface libre,
localisés au-dessous ou au-dessus de la base locale d’érosion, en se constituant
dans des hydrostructures avec une étendue infinie de 1’aire ou dans les bassins
hydrogéologiques.

Selon les critéres stratigraphiques, de profondeur dans la crofite, et ceux
lithologiques, les modes d’alimentation et les relations avec les eaux de surface,
se sont délimités le type des systémes aquiferes de profondeur (dans les dépots
du Sarmatien-Méotien, du Pontien supérieur et du Pliocéne) et le type des
aquiferes Quaternaires (considérés dans les dépots perméables du Romanien
supérieur-Pléistocéne inférieur et supérieur et dans ceux du Holocéne).

Il est a remarquer le fait que, sur I’aire de I’Olt-Jiu, on ait procédé a
déceler en trois systémes aquiferes, cantonnés dans les formations du Dacien et
Romanien, et aussi un systéme « Quaternaire » qui présente un développement
d’aire réduit, en partant de 1’analyse des tous ¢léments de connaissance
géologique et hydrogéologique a I’échelle régionale.

Les trois systémes aquiferes de profondeur sont de type multistratus,
séparés entre eux par des critéres lithostratigraphiques: I’aquifére de base (la
couche de la base des dépots du Dacien jusqu’a la Véme couche de charbon),
aquifére intermédiaire (celles des couches V et VII-VII-X) et aquifére supérieur
(X-XII couches), séparés selon le critére de la relation entre les roches arénitiques
saturées avec de I’eau et les couches principales de charbon a étendue régionale
inclusivement leurs correspondants imperméables ou partiel imperméables
(charbons argileux, argiles charbonneuses, argiles, argiles sableuses). Il y a
beaucoup de cas lorsque, sur latérale, les fréquentes entrepénétrations de facics de
perméable et imperméable ou la présence des roches sémiperméables, des
fissures, de plusieurs forages géologiques avec des cimentations non réussites ou
forages hydrogéologiques qui ont ouvert les aquiféres différentes, impliquent
surtout, dans des conditions du régime influencé (pompages, drainages, travaux
d’exploitation, etc.), le transfére sur verticale de I’eau d’un systéme a 1’autre.

La surveillance et la mise en évidence a 1’échelle régionale de I’entiére
gamme des facteurs hydrogéologiques du chaque aquifére rencontré entre deux
couches successives de charbon sont difficile & réaliser a cause tant des
corrélations géologiques que du fait que les piles de roches perméables ont été
ouvertes par beaucoup de forages hydrogéologiques, sans tenir compte de la
synonymisation unitaire des charbons de 1’enti¢re région.

Dans le cas de I’Olténie, la suite des systémes aquiféres avec des roches
stock d’age Pliocéne (Craciun et Grigorescu, 1987, Grigorescu 1989) ont un
caractére captive dans la plus part de leur développement, et vers les limites
d’alimentation et déchargement naturel ceux-ci ont la surface libre.

Dans les plaines inondables de I’Olt et Jiu avec leurs principaux affluents,
le systéme aquifére de la base de la couche du Dacien est artésien, comme
d’ailleurs, seulement dans la plaine inondable de I’Olt, et celui qui se trouve
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entre les V et VII™ couches de charbon. En outre, I’eau stockée dans les sables
du Romanien inférieur coule d’une fagon artésienne en certaines portions de la
plaines inondable de Jiu en méme temps avec 1’enfoncement vers le sud des
corps de roches perméables.

Du point de vue des roches magasin, les aquiféres de la suite des dépots du
Pontien supérieur-Romanien sont de type de ceux avec porosité intergranulaire,
mais qui comprennent aussi des roches sémiperméables non capacitives vers les
aires d’affleurement, roches sémiperméables capacitives en profondeur, mais
aussi des couches pratiquement imperméable. Les roches avec porosité effective
sont de type psamites fines, moyennes et grossieres, des silts psamitiques,
psamites pélitiques et des pséfites avec granulation réduite. Les roches
sémiperméables sont constituées par pélites psamitiques, pélites fissuré, et
charbons fissuré, et 1’aquitarde est représenté par psamites pélitiques compactes,
pélites psamitiques, charbons fissurés, argiles charbonneuses fissurées et charbons
argileux avec fissures.

Les conditions a la limite avec échange positive de 1’eau prennent contour
dans I’aire septentrionale de I’avant-fosse Carpatique, a la coupé des couches des
eaux de surface du bassin hydrographique de 1’Olt (Bistrita, Luncavat,
Cernisoara-Cerna, Oltet-Tardia), du bassin de Jiu (Amaradia, Gilort avec ses
affluents, Jiu), dans la partie du NV de la dépression des affluents de la partie
droite du Jiu (Tismana, Jilturile, Motru, Cosustea, Husnita, Cervenita), et dans la
Plate-forme Moesique, sur la coté d’ouest du bassin hydrogéologique du Pliocéne
d’Argetoaia, Raznic, Obedean, et aussi des rivieres Terpezita et Desnatuli.

En plus a I’alimentation directe des eaux de surface, les entrés hydriques
dans les dépdts avec une porosité effective Pliocénes sont représentées par les
chutes pluviales et la fonte des précipitations solides infiltrées sur la surface
denudée des arénites Daciennes et Romaniennes, et 1’alimentation souterraine se
produit dans les aquiféres phréatiques de type alluvial, proluvial et déluvial
situés en contacte directe avec les sables du Dacien et Romanien et dans
d’autres aquiféres « Quaternaires » avec position stratigraphique supérieure.

Selon I’orientation générale nord-sud, nord ouest-sud est et ouest-est des
courants aquiféres a I’intérieur du bassin hydrogéologique du Pliocene, les
échanges négatives d‘eau par D'interméde des émergences naturelles se
rencontrent a I’extrémité ouest de I’avant-fosse externe dans la vallée de Blahnita,
entre Izvorul Anestilor, Pietris et le sud des localité Livezile-Sipote, sur la riviére
de Calmatui, et dans la partie centrale et du sud de la Plate-forme Moesique,
ceux-ci se produisent dans les vallée de Desnatui, Jiu et Teslui, pendant que dans
le sud-est de 1’Olténie, ceux-ci se manifestent dans la vallée de 1’Oltet.

Dans le domaine de la plate-forme, dans la partie centrale et
particulierement du sud, le drainage naturel de I’eau dans les sables du Pliocene
s’affirme directement non seulement dans le talweg de la majorité des cours
d’eau de surface, dans les alluvions récentes dans les plaines inondables, mais
aussi dans I’entiére gamme des dépots perméables d’age Quaternaire.
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Celles-ci a leur tour forment soit des zones marécageuses dans les plaines
inondables du Danube, Jiu et Olt soit des lacs étendus dans le voisinage du
Danube, par exemple ceux de la c6té droite du Jiului a Rastu, Bistretu, Cirna,
Nasta, Lacu Mare, Lipanu, Nedeia, et de la c6té gauche ou il y a le grand lac
Potelu. Dans une analyse détaillée, ces lacs ont une alimentation multiple, de
celle souterraine, de 1’eau stockée dans les sables du Pontien supérieur, Dacien
inférieur, a la celle de surface du fleuve du Danube dans les périodes de grandes
crues, des précipitations atmosphériques et de 1’écoulement de surface de
certaines riviéres comme Desnatuiul et Calmatuiul.
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THE VEGETATION IN THE UPPER SEMENIC MOUNTAINS

OCTAVIAN COCOS, ALINA COCOS

1. Geographical factors and the vegetation in the upper area of
Semenic Mountains

From the very beginning we must mention that the present grassland in
the upper area of Semenic Mountains is not the result of a natural evolution of
vegetation under the influence of environmental factors, but a consequence of
human intervention that altered radically the initial forest, thus creating the pre-
requisites for the appearance and extension of herbaceous species to the
prejudice of the former woods. This assertion is based on the comparative
analysis of vegetation zones in the Semenic and Tarcu Mountains, as well as on
the assessment of physical-geographic factors, which hinder in no way the
development of forest vegetation in this area. One can notice a concordance
between the vegetation zones in the two neighboring mountain units up to the
maximum altitude of the Semenic, namely: mixed forest zone (oak + beech),
below 800 m altitude, beech forest zone between 800-1200 m, mixed forest zone
(beech + coniferous), above 1200 m altitude. In addition, Tarcu Mountains have
a coniferous forest zone, between 1400-1800 m and a juniper tree zone, above
1800 m. Therefore, it is obvious that forest develops properly even at altitudes
higher than those of the Semenic (maximum elevation 1447 m), that means the
grasslands in their upper area have a secondary origin and they replaced the
mixed forests consisting of beech and coniferous.

At present, these woods appear as pure beech associations, due to the fact
that at an early stage man exploited selectively the coniferous trees, much more
valuable from the economic point of view, and as a result the coniferous are
now scattered in the beech tree forest. In a next stage, the beech too captured
man attention and thus the present state was reached: the upper area of Semenic
Mountains has been turned into grassland.

As mentioned before, natural conditions of the Semenic are favorable for
tree vegetation up to their maximum elevation. To emphasize this we must have
a short look at the main factors that encourage the development of forests,
namely: relief, soil and climate.

1.1. Relief is important especially for the fact that it influences the soil
and climate. On the other hand, it has its own parameters that might encourage
or prevent wooden vegetation. These are: altitude, orientation, declivity, general
configuration and micro-relief forms. Modifying the thermal and humidity
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regime on larger or smaller areas, such factors become decisive for the
altitudinal distribution of vegetation. At the same time, by influencing the soil
(depth, coarse material content, erosion, etc.) they also play an important role in
the bioaccumulation of wooden mass. Hence, it results that the action exerted by
relief factors on forest vegetation is predominantly indirect, through the agency
of climatic and soil factors.

Relief elevation triggers alterations in the regime of climatic and soil
factors, which entail the zoning of wooden vegetation.

From the elevation point of view the upper area of Semenic Mountains
corresponds to the mixed forest zone consisting of beech and coniferous.

The area has a southern orientation, therefore favorable for trees growing
due to the higher level of insolation during the day. It is known that in the
Carpathians the upper tree line is higher on the slopes with southern orientation.

The declivity alters the light and heat regime. This is explained by the
fact that steeper surfaces receive less light and heat in comparison with the flat
ones. At the same time, it also influences some soil characteristics, such as the
depth of profile, coarse material content, thickness of humus horizon, water
content, etc.

In the analyzed area declivity has a positive influence on the forest
vegetation, so it must not be considered a hindering factor for its development.

General configuration of land and micro-relief forms may induce some
notes of differentiation in vegetation, but they are in no way a limitative factor
for wooden vegetation.

1.2. Soil influences the tree growing through its fundamental feature — the
fertility —, but also through its individual characteristics the fertility depends
upon. The nutrients, the humidity regime and the air in the soil determine forest
soils fertility. All these elements are favorable for the forest vegetation fact
proven by the normal growing of the remaining trees.

1.3. The top rank climatic factors are the heat, the light and the wind, but
also the composition of atmospheric air. In the upper Semenic Mountains they
are all encouraging the development of forests.

Other arguments holding the theory that once the woods covered the
entire area are the results of pollen analyses, which have proved beyond doubt
that climatic changes of the Holocene were accompanied by modifications in
the vegetal structure of the forest.

If we take into account the field aspects, namely the fact that trees at the
upper line of the forest are vigorous, that there are many seeds on the soil,
which means the regeneration power of the sub-trees layer is very high, that all
over the grassland there are isolated trees which grow normally and that
everywhere there are remnants of the old forest (roots, stumps) we can conclude
that in a not far-off past the forest extended on the entire area covered by the
present grassland, except for the rocky perimeters. The trees peeled or burned at
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the base by the shepherds certify that man is responsible for the massive
clearances. Subsequently, they wither and fall down, and thus the grassland is
maintained or even extended. Field investigations have shown that if man
stopped to interfere, the forest will regenerate.

2. The present vegetation in the upper area of Semenic Mountains

The present vegetation in the upper area of Semenic Mountains is the
result of physical-geographic conditions and human intervention and is
represented by the herbaceous associations situated beyond today’s tree line
(Figure 1). The forest consists of beech trees interspersed with fir trees and
spruce firs. The trees at the upper limit of the forest are generally well
developed and they don’t have the stunted aspect specific for the trees at the
natural upper limit. Here and there, some stunted trees appear though, but their
presence can be explained by the strong winds that blow here during the year.

A characteristic of the trees at the upper limit of the forest is the arching of
their trunks at the base, which is probably due to the pressure of the snow that lies
here for long periods of time, or to the strong winds specific for these altitudes.

East of the Timis origin, below the Semenic peak, man planted the spruce
fir in regularly and thick lines. Even now, after 35-40 years, they still look
artificial: the low withered branches make this forest hard to traverse and
herbaceous vegetation is almost absent.

The beech trees association in the Semenic Mountains cannot be included
in the Banatic-type of beech associations, but rather in the Fagetum
transsilvanicum, with poor and unspecific inventory. The poor herbaceous layer
is different compared to the beech associations in the Banat and especially to
those developing on limestone in the regions of Oravita, Beusnita and Cerna
Valley (Borza Al., 1947).

The passing from the forest vegetation to grassland is either sharp or
gradual, through the agency of bilberry bushes (Vaccinium myrtillus) or rowan
trees (Vaccinium vitis idaea). On the northern slope of the Gozna peak, as well
as on the southern slope of the Piatra Nedeii peak, they form a compact
association at the edge of the beech forest. Around the isolated trees scattered
all around the grassland there are gooseberry bushes.

From the botanic point of view the upper area of Semenic Mountains
covered by grasslands is included in the category of mountain vegetation with
Nardus stricta. These grasslands result from the degradation of those with
Agrostis tenuis and Festuca rubra due on the one hand to the greater
adaptability of Nardus stricta and on the other hand to the irrational exploitation
of herbaceous cover especially through overgrazing. Nardus stricta is a species
fond of light and therefore it is a poor competitor in the grasslands consisting of
tall and abundant species. However, when sheep eat selectively the taller plants
Nardus stricta, a low value fodder species, invades the grassland.
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The aspect of these grasslands is generally monotonous, dark green in
spring and yellowish green or yellowish gray when the dominant species is in
the post earing phase. Nardus stricta has a covering of 60-65% and the
grassland is poor in species.

The most spread are those that have remained from the former grassland:

— graminaceae (Festuca supina, Agrostis tenuis, Anthoxanthum odoratum,

Deschampsia flexuosa, Briza media, Cynosurum cristatum, Poa media);

— leguminous species (Trifolium repens, Trifolium montanum, Trifolium

album, Trifolium alpestre, Lotus corniculatus);

— Cyperaceae and fungi (Carex leporina, Luzula albida, Luzula

campestris).

Multi-colored flowers, tericole lichens or mosses invade the grassland,
while the height of vegetal cover is low in comparison with the associations of
Festuca. This partnership is often the last degradation stage of the initial forest
after the passing through the Vaccinet phase.

The Semenic grassland, consisting of short vegetal species (20-25 cm),
with a yield of 2000-3000 kg/ha and a 50% consuming degree is considered
inferior both from the quantitative and qualitative point of view. The grass is
lacking proteins and it has high cellulose content. The nutritive value is
depending on the season. At the beginning of summer the quality of vegetal
mass is medium and in 1-2 weeks its value drops sharply.

A last characteristic of the Semenic grassland is the presence of peat
bogs, where grow the Sphagnum moss and other vegetal species, such as:
Polygonum, Bistorta, Carex limosa, Carex inflata and Carex fusca.
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TIPIZAREA, CLASIFICAREA SI CARACTERIZAREA
ALUNECARILOR DIN SUBCARPATII DINTRE DAMBOVITA
SI PRAHOVA iN VEDEREA ALCATUIRII UNEI BAZE DE DATE

VASILE LOGHIN, EDUARD PAUNESCU*

1. Subcarpatii dintre Dambovita si Prahova — cadru de manifestare
a unor variate tipuri de aluneciri. Aprofundarea cercetirii si necesitatea
formarii unei baze de date

In Subcarpatii dintre Dambovita si Prahova, alunecirile constituie un
proces modelator dominant, iar versantii deluviali, cu microrelieful lor specific
(rape de desprindere, brazde, valuri, trepte, microdepresiuni), detin ponderea
cea mai mare In structura geomorfologicd. Versantul cu alunecari reprezinta
tipul de versant cel mai caracteristic. Este un versant instabil, continuu expus
declansarii de alunecari noi si reactivarii alunecarilor vechi. In ansamblul
denudatiei, alunecarile contribuie in mare masura la transferul de materiale din
domeniul versantilor in albii. in plus, deluviile de alunecare, odati ajunse in
albii, modifica caracteristicile geometrice ale acestora, perturbd scurgerea
lichida si solida si intreaga dinamica a proceselor fluviatile.

In raport cu habitatul, cu activitatea de utilizare a conditiilor si resurselor
naturale si de amenajare a spatiului, alunecdrile actioneaza ca procese
geomorfologice de risc, ce pot sd aduca prejudicii importante. Gradul de risc
difera 1nsd in functie de insusirile morfologice si morfodinamice pe care le
comportd, de distributia in teritoriu si de incidenta cu variatele componente
naturale si social-economice ale mediului geografic. Consecintele negative pot
avea un evantai larg: de la simpla degradare a terenurilor in panta ocupate cu
pajisti naturale sau/si pomi fructiferi, in cazul alunecarilor superficiale si lente,
pand la calamitarea, partiald sau totald, a unor asezdri sau a infrastructurii
(drumuri, cai ferate, conducte, poduri, retele electrice etc.), in cazul alunecarilor
profunde si bruste, cand pot lua caracter de dezastre. Sub riscul alunecarilor de
teren se afla, in primul rand, asezarile rurale a caror vatra se situeaza, partial sau
total, in domeniul versantilor si interfluviilor: Pucheni, Rau Alb, Brebu,
Ferestre, Dealu Frumos, Costisata, Talea, Vulcana de Sus, Cucuteni, Costesti,
Valea Leurzii, Magura, Varfuri, Ursei, Provita de Sus, Provita de Jos, Laculete,
Ocnita etc.

! Universitatea “Valahia”, Targoviste, Facultatea de Stiinte Umaniste, Catedra de Geografie.
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Fiind procese geomorfologice cu manifestare largd si puternica,
alunecarile lasa o amprenta specificd in peisaj. Ele conditioneaza un tip de
peisaj caracteristic — peisajul subcarpatic cu alunecari. Acesta este un peisaj cu
dereglari de dinamicd, cunoscut prin deprecierea calitatilor utilitare ale
factorilor naturali (in special relief, sol si vegetatie) si prin devalorizarea
Reabilitarea peisajului subcarpatic afectat de alunecari este posibild prin actiuni
de ameliorare si recalificare functionald a terenurilor in cadrul proiectelor de
amenajare a spatiului, desfasurate fie pe unitati administrative (comune, orase,
judete), fie pe unitati naturale (vai, bazine hidrografice de diferite ordine).

In functie de modul cum se realizeaza, spatial si temporal, impactul dintre
fortele declansatoare si factorii potentiali favorizanti, se prezintd tipologia,
raspandirea si rolul alunecarilor in morfogeneza actuald si 1n dinamica
peisajului, in degradarea terenurilor si a peisajului subcarpatic in ansamblu. In
Subcarpatii dintre Dambovita si Prahova sunt intalnite, cartate si descrise
numeroase tipuri de alunecari. Ele sunt diferite sub raport morfologic
(configuratie generald, dimensiuni, alcdtuire, forma partilor componente) si
morfodinamic (intensitate, ritm, directie) (fig. 1).

Alunecarile de teren din sectorul subcarpatic Dambovita-Prahova s-au
aflat in sfera cercetarilor geografice din diferite perioade. Observatiile au vizat
conditiile de geneza si evolutie, implicatiile in peisajul natural, impactul asupra
Referiri cu caracter general §i unele particularizari se intalnesc in lucrérile lui N.
Popp (1939) si V. Tufescu (1966), dar cercetarile punctuale ori pe arii extinse
aveau sa se finalizeze intr-o serie de lucrari publicate de V. Mihailescu (1959),
V. Loghin (1971, 1982, 2000), M. Dinu si V. Loghin (1998), V. Loghin si E.
Paunescu (1999).

Problemele stiintifice si practice care continud sa ramana de actualitate n
cercetarea geograficd a alunecdrilor de teren din acest perimetru sunt:
identificarea, cartarea si inventarierea alunecarilor; tipizarea, clasificarea si
descrierea categoriilor principale; monitorizarea; evaluarea riscului i
delimitarea arealelor cu diferite grade de risc; evaluarea consecintelor; stabilirea
actiunilor tehnice prioritare.

Volumul mare de informatii care a fost si va fi achizitionat face
imperativa trecerea la o altd etapd de lucru, aceea a alcatuirii unei bate de date
georeferentiate pentru alunecarile din sectorul subcarpatic Dambovita-Prahova.
Aceasta ar putea fi utilizatd intr-un viitor Sistem Informational Geografic
destinat proiectelor tehnice de refacere a mediilor degradate. Astfel, este
posibila obtinerea de reprezentari si modele pe calculator (de exemplu, harta
riscului la alunecari, modele pentru conditiile de geneza si evolutie, pentru
consecinte si, in fine, pentru comportamentul lucrarilor tehnice de prevenire si
combatere).



1
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Fig. 1. — Alunecarile de teren in Subcarpatii dintre Dambovita si Prahova
1 — retea hidrografica; 2 — lunci; 3 — terase; 4 — interfluvii principale; 5 — interfluvii secundare; 6 — sei; 7 — varfuri; 8 — localitati;
9 — alunecari in cuib; 10 — alunecéri in brazde, alunecari in trepte si valuri; 11 — alunecari liniare; 12 — limitele spatiului subcarpatic;
13 — localizarea alunecérilor de teren exemplificate




104 VASILE LOGHIN, EDUARD PAUNESCU 4

In vederea intocmirii bancii de date a alunecirilor de teren este necesara,
mai intai, o operatie de tipizare si clasificare, iar apoi una de caracterizare a
tipurilor determinate. Criteriile de tipizare si clasificare sunt numeroase.
Considerand numai criteriul morfologic, in acest comportament au fost intlnite
si descrise urmatoarele tipuri de baza de alunecari: alunecari lenticulare (in
cuib), alunecari in brazde, alunecdri in trepte, alunecdri liniare (alunecari
curgitoare). Pentru diferentierea lor au fost urmdrite areale omogene sub
raportul conditiilor potentiale si al fortelor declansatoare. Astfel, cercetarile
punctuale au permis selectarea de tipuri principale de alunecari (tipuri de baza)
si variante ale acestora (subtipuri), ceea ce a facut posibild realizarea, prin
extrapolare, de generalizari.

De asemenea, fiind o realitate caracteristica, a fost necesara determinarea
asocierilor de tipuri de alunecari (alunecari mixte, alunecari complexe;
complexe de alunecari), apoi a grupdrilor de alunecéri cu alte categorii de
deplasdri in masa — surpdri, curgeri noroioase (pornituri mixte; complexe de
pornituri), prin considerarea variatiilor spatiale si temporale ale factorilor
potentiali si ale celor pregatitori si declansatori. Tot astfel au fost identificate si
alunecarile atipice, care au caracter izolat, singular, cum sunt alunecarile cu o
puternica conditionare antropica. Pentru exemplificare ne-am oprit asupra unora
din cele mai reprezentative alunecari din categoria morfologica respectiva.

2. Caracterizarea tipurilor si subtipurilor morfologice de alunecari
din sectorul subcarpatic DAmbovita-Prahova

Caracterizarea tipurilor (si subtipurilor) morfologice de alunecéri din
Subcarpatii cuprinsi intre Dambovita si Prahova vizeazd urmaitoarele aspecte:
trasaturile morfometrice si morfografice ale partilor componente (rapa de
desprindere, corp de alunecare, pat de alunecare); conditiile de geneza si
evolutie; raspandirea geografica (cu localizari semnificative); impactul asupra
peisajului natural, asupra asezarilor si fondului funciar, asupra infrastructurii
tehnico-economice a spatiului; masuri tehnice de prevenire si combatere, de
recuperare, ameliorare si utilizare a terenurilor afectate de alunecari.

Alunecdrile de teren in cuib (lenticulare). Se produc in invelisul de sol,
mai rar in depozitul de alterdri, fiind incluse in categoria alunecdrilor de mica
adancime (superficiale).

Conditiile genetice au caracter general si o larga raspandire. Declansarea
acestor alunecdri nu poate fi pusd pe seama tdierii padurilor sau tipului
inadecvat de culturd. Afectand suprafete reduse, alunecarile in cuib sunt cauzate
de deficiente in amenajarea terenurilor, in utilizarea acestora, grefate pe
influenta negativa a conditiilor strict locale de rocd, pantd, fragmentare,
scurgere, sol. Apar prin evolutia solifluxiunilor si pot genera, in cadrul
dinamicii de versant, alunecari in brazde. Deplasarile de teren in cuib se
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instaleazd cu predilectie pe deluviile de alunecare. Sunt restranse ca suprafat,
insd asocierea lor afecteaza areale mai intinse, ducand la aparitia unor terenuri
de tip badlands.

Alunecirile de teren in cuib constituie cel mai frecvent tip de deplasari
gravitationale in Subcarpatii Ialomitei. Sunt intalnite pe terenuri indiferent de
modul de utilizare al acestora, de pantd si rocd, In depresiunile — Rau Alb,
Vulcana, Bezdead, Valea Lunga. Afecteaza deopotriva frunti si poduri de terasa,
glacisuri usor inclinate si versanti cu pantd mare, suprafete despadurite utilizate
ca pasuni si fanete, livezi sau terenuri arabile. Se poate totusi remarca o
distributie mai mare a lor in centrul si sudul dealurilor subcarpatice ale
lalomitei. Aici suprafetele Tmpadurite sunt mai restranse decat in nord, iar
Morfologic, alunecdrile in cuib se remarcd prin onduldri, crapaturi si chiar
brazde de mici dimensiuni, ce afecteaza suprafete reduse. Forma generala este
semicirculard sau usor alungitd. Lungimile pot fi de la 5 m pana la 20-30 m.
Répa de desprindere este micd, sub 1-2 m findltime; nu este prezentd
intotdeauna. Frunti de alunecare se formeaza daca panta este mai accentuata, iar
materialele se aglomereaza la baza acesteia (fig. 2).

Fig. 2. Alunecare de teren in cuib (versantul stang al vaii lalomitei, sud de Pucioasa).
1 — rapa de desprindere; 2 — rape secundare; 3 — corpul alunecarii.

Masuri de prevenire a alunecarilor in cuib si de protectie a terenurilor.
Actiunea cea mai importanta care se impune este realizarea unor terasari protejate
de cleionaje. De asemenea, trebuie oprit aratul ce se practica, chiar pe suprafete
mici, perpendicular pe directia curbelor de nivel. Sunt de recomandat lucriri
agricole care sa nu deranjeze profilul de sol pe adancime prea mare (se vor evita
astfel culturile prasitoare) si realizarea de lucrari agropedoameliorative.

Alunecarile de teren in brazde. Sunt alunecari superficiale ce afecteaza
patura de sol si patura de alterdri. Apar prin evolutia solifluxiunilor si
alunecarilor in cuib. In conditii de roci si panti favorabile se dezvolta si in roca
in loc, dar nu pe adancimi mari.
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Rocile care genereaza de cele mai multe ori alunecari in brazde sunt
argilele nisipoase si marnele argilo-nisipoase. In ce priveste panta, se intdlnesc
pe versanti cu Inclinare mica si moderatd (sub 20-25°), deci pe terenuri foarte
bune pentru cultura plantelor si pomi fructiferi, de unde impactul negativ
deosebit al acestor procese geomorfologice.

Sunt frecvente in livezi, acolo unde pomii fructiferi au fost plantati in
berme prea largi (acestea functioneazia ca centre de activare a alunecdrii),
precum si pe versantii despaduriti si utilizati necorespunzator ca pasune sau
faneata. Afecteaza deluviile de alunecare ce au reintrat in circuitul agricol, dupa
stabilizarea vechilor alunecari. Sunt intdlnite frecvent in cadrul cuvetelor
sinclinale miocene Slanic si Drajna (depresiunile Rau Alb, Bezdead, Valea
Lungd), dar si in sectorul sudic al Subcarpatilor lalomitei, in zona molasei
miopliocene.

in morfologie se disting prin brazde cu suprafata de 1-2 m? separate de
santuri cu adincimi de 0,5-1 m. Aici sunt prezente areale cu exces de umiditate.
In perioadele umede aceste microdepresiuni mlistinoase sunt drenate de o retea
de scurgere ce urmareste sanfurile dintre brazdele de pamant. Pot functiona ca
centre de reactivare a deplasirilor. In general, alunecarile de teren in brazde din
Subcarpatii lalomitei nu prezintd rapa de desprindere si nici val frontal (frunte).
Forma de ansamblu a alunecarii, poate fi semicirculara sau eliptica (fig. 3). Se
regdsesc In complex cu alte tipuri de deplasari gravitationale, de cele mai multe
ori cu alunecari liniare sau curgeri noroioase.

/
= Fig. 3. Alunecare de teren in brazde
s [ (versantul drept al vaii Rau Alb,
amunte de confluenta cu Barbuletu).
Ry A« . .
s [:] 1 — répa de desprindere; 2 — valuri de
7 [ ] alunecare; 3 — brazde; 4 — crapaturi;
5 — retea de scurgere; 6 — areale cu
exces de umiditate; 7 — fruntea
o 10 20 30 40m 1 =
L alunecarii

Pentru prevenirea alunecarilor in brazde si protectia terenurilor afectate
de acestea, se pot enumera cdteva misuri. In primul rand trebuie stopate
despaduririle, deosebit de frecvente in Subcarpatii Ialomitei in ultimii 10-11 ani.
In livezi, pomii fructiferi vor fi plantati fird berme; aici se adauga si oprirea
culturilor intermediare (dintre randuri). Pentru terenurile arabile, se vor evita
plantele prisitoare. In cazul pasunilor aflate pe versanti cu inclindri mai mari de
15-20°, trebuie evitat pasunatul excesiv, sau chiar realizate impaduriri.
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Alunecarile de teren in trepte si valuri. Reprezinta procese gravitationale
profunde ce se dezvolta in roca in loc.

De cele mai multe ori apar la partea (1/3) superioara a versantilor puternic
inclinati, alcatuiti din flis marnos, argilo-grezos (sistos). Sunt in general suprafete
initial Tmpadurite, dar de pe care padurile au fost inlaturate. Pot fi declansate si in
urma sectiondrii versantilor pentru practicarea drumurilor de acces in localitati
(alunecarea de teren de la Rau Alb de Sus, din septembrie 1998).

Se intdlnesc in domeniul flisului intern si extern, in jumatatea nordica a
Subcarpatilor Ialomitei — dealurile Barbuletului, Giurcu, Fata Mare, Brata, Talei
si in bazinul hidrografic Vulcana.

In microrelief se separd 2—5 trepte de alunecare (care pot pastra structura
nederanjatd) si un val frontal
(fruntea de alunecare). Rapa de
desprindere are inalfime mare
(pana la 10 m), este abrupta si
afectata de prabusiri active.
Materialul astfel desprins se
acumuleaza la baza rapei,
deasupra primei trepte de
alunecare, unde formeaza un val
de materiale de prabusire. Aceste
alunecdri pot afecta versantii pe

toatd lungimea, ajungand in albia Fig. 4 - A:Iunecarve“ deA teren in trepte si valuri

.. T A . (versantul stang al vaii Rau Alb amunte de confluenta
minora a raun.lor‘. In evolutia lor, cu Barbuletu). 1 — rapa de desprindere; 2 — corpul
vor fi deci influenfate de alunecarii; 3 — trepte de alunecare; 4 — treapta nivelati
morfodinamica de albie (fig. 4, antropic; 5 — prabusiri; 6 — valuri de alunecare; 7 —

fi g 5). albia majora
—— rapa de desprindere ° 20m
/ corp de alunecare ‘ b
2= IS G
"E C(((n albie minora
albie majora albie majora
4

Fig. 5. Alunecare de teren in valuri (versantul drept al Provitei, avale de Draganeasa)

1- rapa de desprindere; 2 — crapaturi secundare; 3 — prabusiri; 4 — valuri de alunecare
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Impaduririle pot fi considerate masura cea mai importanti ce trebuie luati
impotriva alunecarilor masive in trepte si valuri. Treptele nivelate antropic,
realizate pentru ciile de comunicatie, vor fi stabilizate cu piloni sau gabioane. In
sectoarele unde fruntea alunecarii a ajuns in dreptul luncii, se va proteja baza de
versant, pentru evitarea unei evolutii de tip delapsiv a procesului gravitational.

Alunecarile de teren liniare (sub formd de limbd). Evolueaza in roca in
loc, sunt deci alunecari profunde. Se intdlnesc in cadrul bazinelor hidrografice
torentiale de mici dimensiuni (sunt denumite astfel si alunecari de vale). Pot
trece in alunecari curgdtoare si apoi in curgeri noroioase.

Roca si structura sunt factorii cei mai importanti in geneza alunecérilor
liniare. Se dezvoltd cu precadere in depresiunile miocen-pliocene, unde
umplutura sedimentara este alcatuita din nisipuri si argile. Stratele larg cutate
ale acestor cuvete sinclinale, favorizeaza de asemenea declansarea alunecarilor.
Momentul declansarii nu este legat de inclinarea pantei; apar pe versanti cu
profil larg concav, cu Inclinari de pana la 20-25° si drenaj natural deficitar. Sunt
cantonate in bazine hidrografice torentiale, unde un rol principal il au
despaduririle.

Se impun in relief prin
forma alungita si
micromorfologie complexa.
Astfel, in corpul alunecdrii se
pot distinge trepte si valuri,
brazde si sectoare cu panta lina
si supraumectare pronuntatd in
care prezinta aspecte de curgere,
precum si praguri (rupturi de
pantd) impuse de ivirile de roca
mai durd. Masa alunecata este
delimitatd de versant prin maluri
accentuate. Sunt frecvente
microdepresiunile mlastinoase si
crapdturile laterale. La partea
superioara sunt mai multe
aliniamente de pornituri pe

Fig. 6. Alunecare de teren liniara (versantul drept al : : . :
irectia rigolelor si ravenelor
vaii Bizdidel, avale de Magura) direc golelor 3 enelo

1 — ripa de desprindere; 2 — valuri de alunecare; ?‘P_aﬁlnanfi bazinetului toren.tlal
3 — material curgitor initial. In sectorul terminal

materialele se imprastie in
cadrul unui val frontal sau sub forma de con (varsaturd) daca panta este mai
redusd ca inclinare (fig. 6). De cele mai multe ori se dezvoltd in complex cu
celelalte tipuri de alunecari, ducand la degradarea terenurilor.
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Alunecirile liniare sunt tipice in Subcarpatii lalomitei, fiind cunoscute
sub denumirea locala de “iuzi”. Acestea se intdlnesc in intreg spatiul sudic al
molasei miopliocene, dar si in nord, In domeniul cuvetelor sinclinale miocene
de Slanic si Drajna. Ele sunt mai frecvente in bazinele de receptie ale arterelor
secundare (Rau Alb, Vulcana, Bizdidel, Cricovul Dulce, Provita) si in cadrul
organismelor torentiale aferente raurilor principale (Dambovita, lalomita,
Prahova). Evolueaza adesea catre alunecari curgatoare §i curgeri noroioase. Se
intalnesc pe suprafetele despadurite, utilizate necorespunzator ca pasuni, fanete
sau livezi.

In afara masurilor mentionate pentru prevenirea celorlalte tipuri de
alunecari, in vederea opririi alunecarilor liniare se impune $i construirea unui
sistem de drenuri. Aceasta deoarece factori importanti in declansarea
alunecarilor liniare sunt reprezentati de scurgerea superficiala, drenajul natural
al versantilor si infiltrare. Drenurile au rolul de a impiedica patrunderea in roca
a apei din precipitatii sau din topirea zapezilor si respectiv de a evacua excesul
de umiditate de pe suprafetele mai slab inclinate de la baza versantilor. Aceasta
masurd va duce si la coborarea nivelului panzei de apa freatica, ce ar putea
umecta masa de roci argilo-nisipoase.
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CRONICA

PROFESORUL UNIV. DR. ILIE D. ION — AR FI iMPLINIT 70 DE ANI

Facultatea de Geografie din Bucuresti a beneficiat de-a lungul anilor de serviciile unor
cadre didactice, care s-au remarcat prin pregitire, devotament, pasiune in cercetare si in cdlauzirea
studentilor In meserie, intre acestia Profesorul univ. dr. Ilie D. Ion ocupand un loc distinct. Simpla
enumerare a citorva date statistice — 34 de ani de activitate didactica universitard, pe parcursul
carora a trecut, cu succes si cu merite incontestabile, prin toate treptele (de la preparator la
profesor), profesor universitar asociat (1974-1976) la Universitatea din Alger, doctor in
Geografie din 1970, cu o prestigioasa lucrare referitoare la carstul din nordul Olteniei, peste 100
de articole publicate in reviste de prestigiu din fard §i straindtate, sase cursuri tiparite, din care
patru ca singur autor, un numdr mare de conferinfe cu tematica stiinfificd sustinute in fata
profesorilor de geografie, a studentilor si a altor doritori de informatie geografica, director
educativ la caminele studentesti, organizator si conducator al cercului studentesc de carst ,, Emil
Racovita”, organizator al aplicatiilor si practicilor studentilor geografi, dar si al multor
,,campanii” de muncd patrioticd cu studenti in Dobrogea si Baragan, Secretar general al
Societatii de Geografie din Romdnia intre 1968-1991, membru al comisiei de carst al U.l.G.,
membru in mai multe redactii ale revistelor geografice de prestigiu (Natura Terra, Analele
Universitatii din Bucuresti — seria geografie, Comunicari de Geografie si Buletinul Societatii de
Geografie etc.) pun in evidenta personalitatea remarcabild a acestuia, prestigiul de care se
bucurd in tara §i strdindtate, polivalenta activitdtilor etc.

Drumul parcurs in cei 58 de ani n-a fost usor. S-a nascut in Bucuresti in 1933 intr-0
Facultatea de limbi strdine a Universitatii din Bucuresti, sectia de limba rusd, de unde, prin
selectie, a fost admis sa-si realizeze studiile Superioare in domeniul Geografiei la Universitatea de
Leningrad (Sankt Petersburg), pe care le-a absolvit cu rezultate foarte bune, in 1957. Aici a
beneficiat nu numai de o pregatire teoretica deosebita, asigurata de cadre didactice recunoscute pe
plan mondial pentru contributiile in Geografie, dar si de mai multe expeditii, organizate, anual, de
facultate, in diferite regiuni ale Rusiei (Urali, Asia Centrala, Korelia etc.). In toamna aceluiasi an,
este angajat al Universitatii din Bucuresti, la catedra de Geografie fizica a Facultitii de Geologie-
Geografie, unde va activa continuu si cu rezultate profesional-stiintifice valoroase.

Activitatile didactice si le-a desfasurat la mai multe discipline de Geografie fizica si
regionald, intre care o pondere deosebitd au avut-o Geomorfologia generald, Geografia solurilor,
Terase si nivele de eroziune, Geomorfologia carstului, Solurile Roméaniei, Africa, Australia-
Oceania-Antarctica. La acestea, in anii de tinerete, a realizat ore de lucrari practice $i seminarii,
carora le-a acordat o atentie aparte, nu numai pentru asigurarea unei tematici si bibliografii
adecvata domeniului abordat, dar si pentru analizarea completd a problemelor teoretice sau
efectuarea temelor de laborator prin metode deosebite si in acord cu tot ceea ce era nou in stiinta.
Era atent la prestatiile studentilor, ii sprijinea pe cei care se descurcau mai greu, nota corect i
oferea explicatii la calificativele atribuite.

A considerat permanent ca laboratorul si practicile studentilor in teren reprezinté piloni de
bazi in Geografie. In acest sens, s-a situat alituri de colegii care au creat primul laborator de
geomorfologie din facultate, a sustinut si practicat introducerea mai multor metode de analiza a
materialelor recoltate pe teren si de interpretare a rezultatelor, a realizat cu studentii numeroase
cartari geografice (indeosebi geomorfologice) in aplicatii din timpul semestrelor si in practica de
vard, in diferite regiuni din tard, a insistat pe necesitatea unor interpretari corecte a elementelor pe
hartile topografice la clasa si, mai ales, in confruntarile de pe teren, a indrumat competent de
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tineri speologi etc. De-a lungul anilor, a tinut prelegeri cu un continut valoros, actualizat gi bine
structurat teoretic si practic. Era meticulos in explicatii, oferea multe exemplificari bazate pe
propriile cercetdri sau pe analiza literaturii geografice aparute indeosebi in limbile rusa si
franceza, construia fraze ample, in care se regdseau asociate mai multe idei, situatie in care uneori
devenea mai dificil de urmarit. O parte din prelegerile sale s-au regasit in cursurile tiparite la
Universitatile din Bucuresti si Alger (aici a fost si co-indrumator al unor lucrari de doctorat), fiind
de un real folos in pregétirea studentilor, atunci dar si in prezent.

Activitatea gtiintificd S-a canalizat dominant in domeniul geomorfologiei, avandu-si
punctul de plecare incé din expeditiile din Rusia, insa mai ales din spiritul nativ care-1 facea sa fie
un permanent cautitor de nou in tainele naturii.

De fiecare data, pe teren isi nota minutios tot ceea ce observa, intocmea cu atentie profile,
schite completate cu descrieri amanuntite si cu prelevari de probe, isi dddea explicatii prin cat mai
multe argumentari §i nu era deceptionat in momentele in care constata ca directia pe care a pornit
in rationamente era gresita.

Majoritatea studiilor au caracter geomorfologic, fiind rezultatul unor cercetari profunde
realizate in mai multe regiuni din tara (Carpati, Podisul Dobrogei, Campia Romana etc.). O
atentie aparte a acordat-o analizei reliefului si chiar a circulatiei apei prin masivele calcaroase din
nordul Olteniei, regiune care a reprezentat si spatiul tezei de doctorat ,,Carstul din nordul
Olteniei”, pe care a sustinut-o cu succes la Universitatea din Bucuresti. Articolelor cu subiecte ce
vizau diferite probleme de carst din Oltenia de nord li s-au adiugat altele, similare, din Muntii
Padurea Craiului, Dobrogea, Defileul Dundrii etc., dar si un curs — Geomorfologia carstului —,
toate avand menirea de a patrunde si elucida cat mai multe aspecte ale acestui domeniu natural cu
un specific si complexitate aparte. Recunoasterea contributiilor sale in aceastd directie s-a
reflectat in includerea in comisii de doctorat, in diverse colective de analiza, in multe invitatii la
simpozioane si congrese nationale si internationale, carora le-a raspuns prompt, in mulimea
relatiilor stabilite §i intretinute cu personalititi marcante din Franta, Rusia, Iugoslavia, Algeria,
Italia, Polonia etc.

Alte directii urmarite In Geografie si In care existd contributii notabile au fost legate de
cartografiere §i modalitatile de interpretare a datelor din hartile privind relieful, in intocmirea
diferitelor tipuri de grafice si diagrame geografice, in cunoasterea solurilor in general si a celor
din Romania in special, in multe experimente efectuate in laboratorul de Geomorfologie
(circulatia apei in carst, dinamica proceselor de versant urmarita in bazinul experimental etc.).

O directie aparte in activitatile sale a reprezentat-o cea dedicatd, cu multd pasiune si
eforturi, Societatii de Geografie si sprijinirii pregatirii profesorilor din invatdmantul
preuniversitar. Si-a onorat pe deplin functia de Secretar general al Societatii, remarcandu-se nu
numai prin clarviziune in propuneri, dar mai ales prin actul managerial. Fara nici o retinere, se
poate spune cd perioada in care a condus acest departament, datoritd si conducerii societatii, in
care atunci se implicau mai multi membri, dar si multiplelor relatii de sprijin stabilite cu diferite
organizatii (indeosebi sindicatele), acest for suprem al Geografiei romanesti a avut cea mai
prodigioasa activitate si cele mai benefice rezultate in colaborari pe plan intern si international.
Pentru asigurarea unei cit mai bune pregatiri si perfectiondri dinamice i variate a profesorilor de
geografie, domnia sa, in calitatea pe care o avea, pe de-o parte a stabilit programe complexe in
care a implicat specialisti din facultdtile de Geografie din tard, de la Institutul de Geografie, apoi
cadrele corpului didactic, inspectoratele scolare etc., iar pe de alta parte a tinut, aproape in toate
judetele, dar si in multe licee din Bucuresti, numeroase conferinte, in care prezenta ceea ce era
nou in geografie. De asemenea, a publicat sinteze, note, descrieri ale unor regiuni sau procese
naturale mai putin cunoscute, a organizat doud simpozioane de geomorfologie, a publicat in
reviste de prestigiu recenzii ale lucrarilor de geografie aparute in tard sau strainatate, a realizat, in
colaborare cu regizori de la ,,Academia de teatru si film”, zece filme cu tematica geografica, iar cu
Ministerul Invitimantului, mai multe seturi de diapozitive necesare actului didactic; a fost unul
din cei mai activi organizatori si indrumatori stiintifici ai taberelor profesorilor geografi. Desigur,
si nu in ultimul rand, trebuie relevatd contributia deosebita pentru aparitia la timp si cu un
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continut bogat, variat si de inalt nivel stiintific a revistelor Terra si Buletinul Societdtii de
Geografie.

Omul Ilie D. lon a reprezentat o personalitate complexa. in acelasi timp se imbinau o
multitudine de caracteristici ce se manifestau diferit si in functie de situatii, unele dintre acestea
impunandu-se. Dominante erau cele care-1 defineau ca pe un profesor deschis la suflet si in vorba,
cu un zambet inconfundabil, o amabilitate iesitd din comun fatd de toti care i se adresau,
indiferent daca era elev, student sau cadru didactic, gata oricand sa te sprijine cu un sfat, cu o
informatie, o carte, sa mearga cu tine in teren pentru a lamuri diversele controverse geografice. O
altd postura era aceea a profesorului la orele de laborator sau de curs. Nu intra niciodata cu tema
nepregatitd in detaliu. Citea foarte mult in literatura rusad si francezd, isi scria cu atentie
materialele pe care le prezenta studentilor la care informatia din literaturd se imbina cu cea
rezultatd din observatii. Realiza cu usurinta desene care-l ajutau in explicatii, (preferinta fiind
profilul complex) si nu uita niciodata sa introduca la timpul oportun o fraza, un material ilustrativ
sugestiv (mai ales diapozitive si fotografii) realizate cu multa pricepere. Pe teren, isi domina usor
auditoriul nu numai prin inal{ime si voce, ci mai ales prin explicatii complexe, care frecvent
depaseau timpul planificat, si printr-o mobilitate deosebitd pe distante mari si la cat mai multe
puncte de observatii. Nu arata niciodati a fi obosit, desi in ultimii ani ,,inima tanara” a inceput a-I
trada, dar dorinta de a fi mereu acolo unde vocatia i-o cerea, ficea ca sd depaseasca acest impas.
Situatiile dificile, unele create si din invidia meschind a unora din facultate, dar si din afard, il
mahneau sgi-1 intristau, devenea taciturn si se refugia in studiu si in scriere. Multi 1-au admirat
pentru forta de muncd, pentru oportunitatea cu care raspundea la orice solicitare (si au fost
destule) si perseverenta in rezolvarea numeroaselor sarcini care i se incredintau de cétre facultate,
Societatea de Geografie si diversele organizatii ale carui membru de cinste era. Au fost insa si
denigratori care nu-i puteau uita (poate din invidie) cd a avut o pregitire (excelentd), la Scoala
Geografica din Rusia, ca evita barfa i grupuletele, ca de-a lungul anilor a reusit sa intretina relatii
cordiale cu mari personalitati geografice din Romania (indiferent de centre universitare si varsta)
care nu se apreciau reciproc, cd muncea mult i era prolific in scriere, prezent aproape
pretutindeni, cé avea o corespondenta fructuoasa cu geografi din multe tari.

Desi a lucrat si a elaborat materiale impreund cu multi profesori din domeniul Geografie
fizice, totusi dansul a fost aldturi de geomorfologi si in primul rand de colectivul condus de Prof.
dr. doc. Gr. Posea. Cu acestia a fost pe teren, a participat aproape permanent la practica, a scris si
a schimbat numeroase materiale si idei, a impartit ,,frateste” si bunele si relele, bucurdndu-se de
realizari, dar punand umarul la tot ce trebuia schimbat, a creat un cerc de carstologie renumit prin
expeditiile si tinuta comunicarilor.

Réndurile de mai sus sunt insuficiente pentru a prezenta o personalitate atat de complexa
pe care a avut-o facultatea noastra, Societatea de Geografie si stiinta geografica la finele secolului
XX. A fost magistru, cercetitor, un atent indrumator al studentilor si profesorilor, un bun
organizator, un om care niciodata n-a refuzat vreo sarcina ce i se trasa, inclusiv pe cele ,,grele”, in
fata carora altii, cu functii responsabile, se codeau si i le transmiteau, un om iubit de studenti,
tineri si cei apropiati, dar si ignorat si chiar ponegrit de invidiosi i parveniti. Prin tot ceea ce a
facut pentru facultate si Geografie meritd pe deplin acordarea distinctiilor onorifice ale celor doud
institutii, intre care Diploma de onoare si medalia ,,S.Mehedinti”. In facultate, numele sau a fost
acordat laboratorului de Geomorfologie, la a cérui realizare a contribuit i unde a lucrat multi ani.

MIHAI IELENICZ
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STERIE CIULACHE, Meteorologie si Climatologie, Editura Universitard, Bucuresti,
2002, 470 p.

Volumul Meteorologie si Climatologie elaborat de profesorul Sterie Ciulache se adreseaza
studentilor geografi, dar, in egala masura este util pentru profesorii de geografie din invatamantul
preuniversitar, masteranzii, doctoranzii si specialistii din reteaua meteorologica nationald care vor
sd-si reilmprospateze ori sd-si completeze cunostintele in domeniu.

Structura pe care autorul a dat-o lucririi este diferitd de cea practicatd anterior. Partea
intdi, Meteorologia, se divide in cinci capitole mari tratdnd, fiecare, problemele majore ale
domeniului si anume: ,,Atmosfera”, cu originea, limitele, forma, masa, densitatea compozitia si
structura; ,,Energia proceselor din atmosfera”, cu sursele, fluxurile radiative si consumurile; ,,Apa
in atmosfera”, cu evaporatia, umezeala aerului si condensarea vaporilor; ,,Miscarea in atmosfera”,
cu fortele care actioneaza asupra aerului si rezultanta lor, care este vantul; ,,Meteorologia
sinoptica”, cu masele de aer, fronturile atmosferice, relieful baric si prognoza meteorologica.

La randul ei, partea a doua, Climatologia, prezintd cunostintele esentiale privitoare la
~Factorii genetici ai climei” (radiativi, fizico-geografici, dinamici §i antropici); ,,Distributia in
spatiu a caracteristicilor climei” (temperaturda, umezealda, nori, precipitatii, presiune, vant etc.);
,Clasificarea climatelor”; ,Descrierea climatelor planetei”, intr-o variantd originald, singura
elaborata pana acum in Romania; ,,Regionarea climaticd a teritoriului Romaniei” (intr-o varianta
originala care deosebeste pentru prima datd un sector cu clima temperat-semiarida) si, in final,
,»Schimbarile climei”, un capitol care prezintd succint problematica respectiva, incepand cu
cauzele, continudnd cu deplasarea actuald a proceselor si incheind cu consecintele posibile asupra
societatii omenesti.

Aceasta structurare logica i-a permis autorului sa realizeze o lucrare, pe cit de complexa
din punctul de vedere al problemelor prezentate, pe atdt de unitard din cel al evidentierii
conditionarilor reciproce dintre procesele si fenomenele meteorologice si climatice.

Enumerarea capitolelor probeaza, de la sine, complexitatea lucrarii. Lectura acesteia pune
in evidenta unitatea i coerenta tuturor ideilor, conexiunilor si concluziilor la care se ajunge. Caci,
fiecare capitol se bazeaza, intr-o masura mai mare sau mai mica, pe cel anterior, relatiile cauzale
dintre procesele si fenomenele analizate fiind privite multidirectional si pe mai multe niveluri de
determinare.

Concluzia care se impune la sfarsitul lecturii volumului Meteorologie si Climatologie este
aceea a unei concordante perfecte intre ceea ce si-a propus autorul si ceea ce a realizat. Caci
cartea sa raspunde intru totul ,.cerintelor specifice de precizie, claritate i concizie”, are cu
prisosintd ,,insusiri informative si formative de sistematizare si adecvare” si, in fine, este cu
certitudine, interesanta si atragatoare.

Prin toate aceste insusiri, proprii de altfel tuturor lucrdrilor sale stiintifice, cartea
profesorului Sterie Ciulache, contribuie semnificativ la imbogatirea fondului documentar, pe care
personalul didactic al Facultatii de Geografie a Universitatii din Bucuresti, il sporeste neincetat in
scopul satisfacerii cerintelor de informare manifestate atat de studentii, cat si de absolventii
geografi.

MIHAI GRIGORE
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STERIE CIULACHE, NICOLETA IONAC, Dictionar de meteorologie i
climatologie, Editura Ars Docendi, Bucuresti, 2003, 270 p.

Colectia ,,Dictionare esentiale”, pe care Editura Ars Docendi o initiaza cu Dictionar(ul) de
meteorologie si climatologie elaborat de Sterie Ciulache si Nicoleta lonac, intentioneaza sd puna
la dispozitia specialistilor si studentilor, dintr-un numar cat mai mare de domenii ale stiintei si
tehnologiei, instrumente indispensabile de acces rapid si eficient in sistemele de cunostinte
aferente, care utilizeaza limbaje specifice din ce in ce mai puternic individualizate.

Este o initiativd binevenita, pe care, credem, o vor primi cu interes, atat beneficiarii, cat si
autorii potentiali ai urmatoarelor dictionare.

Primul titlu, Dictionar de meteorologie si climatologie se constituie intr-un model demn
de urmat, atat prin formula de prezentare pentru care au optat autorii, cat si prin precizia, concizia
si modernitatea explicdrii termenilor pe care i-au selectat si inclus in lucrare.

Ei au ales sa prezinte un numar mare de termeni (circa 2400), explicandu-i intr-o maniera
esentializatd, extrem de riguroasa si de limpede.

Cazurile in care textul explicativ al unui termen este mai amplu — fronturile atmosferice,
de exemplu — nu fac exceptic de la reguld, cici acestea includ, de fapt, numerosi termeni
subordonati.

Termenii inclusi in lucrare au fost selectati cu acuratete, astfel incat nimic cu adevarat
important sd nu lipseascd, cel putin pentru nivelul pe care si l-au propus autorii, adica al
dictionarelor esentiale. Ei provin din toate subramurile meteorologiei si climatologiei. Domina,
desigur, termenii cu circulatie foarte mare prezenti in limbajul geografic, dar nu lipsesc nici cei
utilizati mai frecvent in fizica atmosferei, aerologie, meteorologie sinoptica, agrometeorologie,
biometeorologie etc.

Dictionarul de meteorologie si climatologie acoperd un gol, pe care bibliografia in
domeniu 1l resimtea de multd vreme. Aparitia lui contribuie semnificativ la sporirea bazei
documentare oferite celor interesati si creeazd emulatia necesara pentru elaborarea si publicarea
unor dictionare similare in diferite alte subramuri ale geografiei.

Evolutia din ce in ce mai rapida a cunoasterii meteorologice si climatologice, ca de altfel a
tuturor celorlalte domenii ale geografiei, va impune, fara indoiala, noi editii ale lucrarii in
discutie, adecvate noilor evolutii ale stiintei si noilor cerinte din partea utilizatorilor.

MIHAI GRIGORE






