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Abstract. Over the last 150 years many changes took place in the lower basin of
Colentina river (between Buftea and the confluence with Dâmboviţa), changes also
noted in the "Charta României Meridionale" (n.t. Southern Romanian Map) (1864),
and in the topographic maps (scale 1: 100.000) published in 1906-1912, 1972, 1997,
as well as in many auxiliary materials. For the processing of the maps was used the
GIS program, the maps were geo-referenced in stereo projection version 1970,
digitally superimposed on the same coordinates; then, from those maps the land
surfaces were digitized. By means of overrimposing these maps we could highlight
the effects of human pressure which were exerted differently over time.

From the geomorphological point of view, the lower basin of Colentina river
(between Buftea and the confluence with Dambovita river) overlaps Vlasiei Plain
(Bucharest Plain and Movilitei Plain), integrant part of Ialomita Plain, sub-region
(central) of the Romanian Plain.
Over time, there were many changes (draining of lakes, water deviations
towards Ialomita river, the influence of the neighbouring city of Bucharest, etc.) in
the lower basin of Colentina river (a “Mostiste” type tributary river of Dambovita),
changes which can be highlighted by means of superimposing the maps published
in the last 150 years. Thus, we analysed for this study the “Charta României
Meridionale” (n.t. Southern Romanian Map) (1864), topographic maps (sc.1:
100,000), published in the 20th century, as well as many auxiliary materials. The
analysed sector was geo-referenced and vectorised, obtaining an area of 226.41 km
² (22,641.5 ha) and a length of the river course of about 55 km.
An important river artery of the Vlasiei Plain because of its proximity to
Bucharest, Colentina is mentioned in the Southern Romanian Map “Charta
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României Meridionale” (1864) “Vallea Colentina” as a meandered (meanders
coefficient of 1.48) and swampy course with numerous lakes (difficult to delineate)
and 22 settlements (hamlets and sheepfolds), most of them located close to river.
The forest, fringed to the edges, appears mainly north of Bucharest. It totals
approximately 30% of the total area and the arable land, massed between the forest
and the settlements, concentrates about 37% of the area.

Fig.1 - A. Delineation of Colentina river basin (between Buftea and the confluence with
Dambovita in the topographic map of 1972); B. Colentina at Ghica Palace, wood carving,
published in “Le Monde Ilustré”, 1859 (source: Romanian Academy Library

Colentina river is presented in the topographic map (1906-1912, fig.1 and
fig. 2) as a chain of lakes, which Valsan (1915) mentions as being "a chain of lakes
which sometimes fill the entire meadow, borrowing the concave and convex shapes
of the banks carved by meanders... ".
So, at the beginning of the twentieth century, Colentina appears recorded in
the topographic documents with a mild, meandered flow, with lakes, pools and
cesspools near the settlements. Mihailescu (1952) notes it as a dammed water, in
the shape of long meanders it forms a chain of lakes which end with Cernica’s
great pond, from where it borrows Dambovita’s meadow. Water seeping through
the sands and gravels under the Bucharest loesses feeds from the bottom, and less
often from the sides, the ponds in Herastrau, Floreasca, Fundeni, etc. The
extremely reduced slope removes every possibility of erosion even in the rainy
season, and the invading vegetation not weeded threatens to dry the ponds which
used to be a lot larger even a few years ago.
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Fig.2 - The lower basin of Colentina in Charta României Meridionale (1864) and the
Topographic Map (1906-1912) between Mogosoaia and Colentina

By comparing the maps, we noticed a decrease of the forested areas and an
expansion of the arable area, as well as of the inhabited areas, especially the city of
Bucharest.
The changes produced after the Second World War along the Colentina river
(draining lakes, expansion of areas inhabited (Bucharest and nearby villages:
Mogosoaia Baneasa Colentina Fundeni etc.) determined the radical change of the
landscape in the surroundings of Bucharest, a fact recorded in the topographic
maps of 1972 and 1997.

Fig.3 - The lower basin of Colentina in Satmari’s Map (1864) and the Topographic Map
(1906) between Bucharest and the confluence with Dambovita

By superimposing the above-mentioned maps we found major changes in
the landscape, noticing both the human intervention as well as the industrialization
of the area, especially after the First World War, as compared to the previous
period.
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Thus, in the second half of the nineteenth century, the deforestations were at
their highest peak. The forested surfaces were reduced at 55% in less than 50 years,
namely from 7204.4 ha in 1864 to 3986.03 ha according to the topographic map
from 1906-1912 (fig. 4).
The forest, as a basic resource, was exploited both for fire wood as well as
for constructions, historical documents indicating the existence of saws near
Bucharest, the consumption of which increased substantially after the liberalization
of trade on the Danube (which determined an increase in numbers of the wood
processing centres), their transformation in enterprises, and further in wood
processing factories, reaching the stage of exporting in over 30 countries before
1989).
In the twentieth century, the decreasing of the forest surface is maintained,
but these decreases are much smaller, so that in the topographic map of 1972, there
were 3146.94 ha of forest, representing 43% of the initial area, and at the end of the
analysed period (topographic map scale 1:100 000, 1997) it amounts to 3067.46 ha
(42%).

Fig.4 - The evolution of forested areas in the lower sector of Colentina
(between Buftea and the confluence with Dambovita)

Among the causes of the changes in the forested areas we find: the
destroying military actions, the concentration of population in Bucharest, the
expansion and continuous modernization of inhabited surfaces (after declaring it
the capital of Romania), as well as the “cutting” of the roads and railways through
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the forest, of the utilities pipes (water, methane gas, electricity, telephone, etc.) but
also the decreasing of the forest areas on both sides of the hydrographical network
as a necessity of the hydro-technical improvement works, etc.
The authorities’ concerns about protecting the forest through: replanting
trees (black pine and Douglas fir – which was done in several stages), planting
protection curtains, strips of plants on both sides of roads and the prohibition of
grazing in the forest (phenomenon which reduced the natural regeneration) or
“strict forest harvesting – a normal rate of exploitation and strict prohibition of
exceeding it”, none of them managed to cover the old forested areas of Vlasiei
Forests.
After 1989, the change in the status of forests (forest were taken into private
property) resulted in massive deforestation and uncontrolled expansion of the
residential area (as a result of an inconsistent legislation which was difficult to
enforce), and these changes were not listed in the 1997 map, so the map shows
only a minor reduction of the forests.
The expansion of the residential and inhabited area began when Bucharest
was declared the capital of Romania, when a migration and concentration of
population is noticed towards the city and the neighbouring villages, determining
their expansion. Thus, the inhabited area increased from 1896.44 ha in 1864 to
3138.40 ha according to the topographic map 1906-1912, observing an increase of
65% (the inhabited area represents 13.86% of the total surface of the analysed
area), as an effect of the population immigration from Transylvania, Bulgaria and
Oltenia between 1864-1877.
In the twentieth century there was a doubling of the inhabited area,
comparing the topographic map 1906 with the one in 1972, and the inhabited
perimeter increased from 13.86% to 32% of the total surface of the area. The most
important cause of this expansion is the management of the Colentina river flow
development (which took into account first the sanitary needs and only then the
aesthetic needs), but also the industrial development of the most important urban
centre of Romania, which attracted a great number of inhabitants, and the
demographic policy from the communist period.
Colentina’s development management issue was first raised in 1926, because
the ponds formed along it had become a real infection source. Thus, according to
the topographic map, Colentina, being a typical lowland valley, had at the
beginning of the twentieth century a low slope and a low flow, high meandering,
therefore the refreshing of the waters in the ponds formed behind the natural earth
dams or behind the manmade dams was only done in 122 days, and when the flow
was slower, in 285 days (Cocos, 1986). The local conditions, namely: high
temperatures of 18 - 22ºC, water not refreshed for 15-20 days, relatively small
depths and low flows were favouring putrefaction, reed growth, the spreading of
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foul odours, but was especially an optimal environment for mosquitoes
development, a health hazard for the people in the area. (Georgescu et al., 1966).

Fig. 5 - Expansion of inhabited areas between 1864-2000 in the lower basin of Colentina
river (between Buftea and the confluence with Dambovita)

Starting with 1933, work for diverting the river flow began along Colentina,
in order to straighten and deepen the river flow and the lakes. Several projects were
conducted over the years for the draining of the lakes, having as purpose the
ensuring of a water flow which would allow the lakes regeneration. Since
Colentina couldn’t ensure such a flow, the measure of partially deviating the waters
of Ialomita (in the months of May and June) into Colentina was taken, on the route
Bilciuresti-Ghimpati (flow of 15 m³/sec.), as well as the construction of a reservoir
lake, used for increasing the flow in the drought months, downstream Buftea.
This project was conducted in several stages which began with the planning
of the compensatory lake Buftea, the construction of which took two years (19331935) on a surface of 308 ha and with a volume of 9,600,000 m³ of water. Also in
1933 the planning for the lakes Baneasa and Herastrau began, which were finished
in 1935, when the planning for the Floreasca lake began. In 1937 the adduction
canal Bilciuresti-Ghimpati is inaugurated and brought to use (canal which has a
trapezoidal section, with a 12 m width at the water plan and the bottom is lined
with a layer of compressed gravel).
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The canal has a 9.5 km length, the Cojasca and Crevedia valleys are crossed
by special aqueducts, in order to ensure the natural drainage of these valleys’ flow
under the canal. Spillway gates and valves ensure the refreshing of Snagov lake,
the tail of which goes up the Cojasca valley, on the other side on Crevedia valley.
The canal discharges into Baranga valley, a tributary of Colentina, at the point of
Ghimpati village.
For the Floreasca-Tei lake, the project includes the development of the banks
and the construction of a dam at the downstream end of the Tei lake, which would
raise the water level with 4m as compared to the old level. The fitting of Floreasca
and Tei marshes and pits required embankments of approximately 600,000 m3, a
basin of 3,500,000 m3, with a surface of 150 ha, a stretched length of
approximately 5 km, and by cutting various loops and peninsulas in some places
the lake widens up to 500-600 m. Between Tei and Fundeni lakes a canal was
designed in order to rectify the Colentina river, with a length of 3 km, and a
transversal section of 15 m. For the developing of the Tei lake the old loop of
Colentina at Plumbuita - Ghica Voda was modified, but a shortened canal (of 25
m) was kept until the Fundeni lake, canal having a lock. Tei lake was done during
1938-1939. After having cut the Tei loop at Plumbuita – Ghica Voda, a canal of
1,500 m long and 30 m wide (built so wide in order to allow the development of an
industrial navigation connected with Dambovita and Arges-Dunare) connects the
Floreasca-Tei lake to the one to be developed at Fundeni. The situation at Fundeni,
as shown in the topographic map, indicates Colentina, which forms a meandering
pond. The lake, developed in the period 1939-1940, has embankments of
approximately 300,000 m2, designed to be the industrial harbour of the capital
(Pavel, 1936) by the engineers Davidescu, Leonida, Vasilescu and Pavel.
Pantelimon and Cernica lakes, together with the navigable waterway
connection with Dambovita, were in the project stage in 1936, project done by
Pavel, which stipulated the arrangement of the winding thalweg of Colentina, the
development of a dam in the point situated 750 m downstream of the Pantelimon
bridge, a lake of over 200 ha with a water capacity of over 5,000,000 m3 and a lock
which would make the connection with the Cernica lake. At that time, Cernica lake
was a marsh entirely covered by reed, with little still water and vegetation in
putrefaction. The Cernica island and the picturesque places will maintain their
location.
Colentina’s chain of lakes was subsequently completed by the development
of the lakes Buciumeni, Mogosoaia, Chitila, Straulesti, Grivita, Plumbuita,
Fundeni, Pantelimon I (Dobresti), Pantelimon II (1970) and Cernica (1969).
According to experts, the current state of the hydro-technical developments
along the Colentina river requires the rehabilitation of dams and discharges (in
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order to exploit the unsilting work), as well as the bank protections consolidation
and extension.
The changes done along the Colentina river and in its close vicinity
(relocation of villages, parks planning, e.g. the Carol II National Park – today the
Herastrau park, etc. and the transformation of the area into recreational area)
allowed the extension to the north of the city, but also of the rural settlements in the
close proximity of the Colentina river, which made the inhabited area to reach the
stage shown in the topographic maps in 1997 at 9,502.50 ha, representing 42% of
the total surface.

Fig. 5 - The expansion of arable surfaces between 1864-2000 in the lower sector of of
Colentina river (between Buftea and the confluence with Dambovita)

Man intervention in the landscape, by the construction or development of
lakes, generated a certain type of direct and immediate impact within those
ecosystems. By comparing the maps, we notice that the most accelerated period of
transformation of the natural surfaces into farmlands took place before 1900, when
the surfaces in the close proximity of Bucharest were grubbed and deforested, due
to the massive arrival of inhabitants and the increase in the need of fresh products
on the market of the capital.
After 1950, following the change in the type of property, there was a
modification of the expansion of arable areas, and a relatively reduced increase of
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the arable surfaces was noted. Many works of land improvement, carried out
especially after 1970, had the purpose of extending the arable areas by means of
“recovering” certain unproductive fields or fields with low return. The influence of
the city of Bucharest, through its ever growing need of fresh products, the
increasing of irrigated areas and industrialization led to the changing of the
agriculturally occupied areas and their structure.
There is also a diversification in the types of crops used, a high share of
them being industrial plants (their production almost doubled between 1938 and
1970), vegetables – placed in the vicinity of the settlements in the Colentina
meadow, and fodder plants for the great complexes for raising animals near
Bucharest (Iordan, 1973).
The existence of large flat surfaces, with rich chernozems, with a favourable
thermal balance makes arable land occupy most of the analysed surface, the area
becoming after 1990 a big vegetable basin, with an intensive agriculture.
As we saw, the changing of the landscape was imposed by the changing of
the “habits” of exploitation of the forests after the trade liberalization and by the
increasing number of population, followed by the authorities’ concern with
environmental protection (by the laws of 1930 and 1972).
Human pressure was exerted differently over time, being remarked an
increase in the number of inhabitants and therefore and an increase in the needs for
wood and crop areas. V. Trebici (1979) considers that the indexes of overall
density, physiological, agricultural, potential and economic indexes give an image
of the “pressure” that the population exerts on the resources and the surfaces it
occupies and exploits.
Thus, human pressure over the environment expresses the impact of human
activity on the natural resources represented by the ratio between the agricultural
area, the forest area and the non-agricultural area (which includes waters, roads,
unproductive fields, etc.) and the number of inhabitants at a given moment. At the
level of the analysed area the values increased constantly since 1864, showing an
increase of human pressure on the environment, the values varying between 1 and
0.5 ha/place in the case of agricultural areas and much lower in the case of forest
areas.
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