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Abstract. The present paper analyzes land use evolution in Rebricea basin, mainly
with insights into the dynamics of the forested surfaces, which are easier to interpret
on diverse sets of cartographic materials. Thus the study compares cartographic
materials from different periods (1769 – up to the present): the map of the Russian
general F.G. Bawr, 1:280,000; the Russian map scaled 1:420,000 from 1828-1829,
published in 1835; the topographic map from 1915, 1:200,000 and the topographic
maps from 1972-1974, 1:200,000. The dynamics of the forested surface is very
clear, the materials indicating a constant decrease of the forest surface. Nowadays,
the analyzed basin is dominated by arable terrains, mainly in the central part of the
basin, on divides and structural surfaces that offer better conditions for the
development of crops. Areas less favorable are occupied by pastures, mainly in the
floodplains, frequently affected by gleyzation or salinization, or the upper parts of
the slopes, with higher declivities and thus erosion processes. Forests occupy the
higher parts of the landscape, mainly in the northern part of the basin, but also with
extensions on the divide between Vasluieţ and Rebricei. Bushes also occupy
consistent surfaces, in the areas of recent deforestations.

Introduction
Rebricea River gathers its waters from the Central Moldavian Plateau, the
basin being part of the Moldavian Platform, a rigid geostructural unit (fig. 1). The
basin is characterized by a development on 20 minutes on the N-S direction
(between 46o47’ and 47o07’ lat. N) and on 7 minutes on the W-E one (between
27o31’ and 27o38’ long. E). The geographic position conditions a continental
climate with excessive trends, dominated by the influence of the euro-asian air
masses and less of the western or northern ones (fig. 2).
Entering a general landscape of cuesta forms, the basin is characterized by an
elongated shape and a general N-S orientation, in accordance to the altitude
decrease on this direction. This situation makes Rebricea valley a re-sequent one,
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neighbored by an accentuated slope of a west-oriented cuesta (on the left) and a
long slope - a cuesta reverse on the right (Băcăuanu et al., 1980).

Fig. 1 - The position of the study area in Romanian and in the Bârlad basin

Fig. 2 - The position of the basin in the Central Moldavian Plateau (geographical units
according to Ungureanu Al., 1993)

In what regards altitudes, the basin has a mean value of 217.3 m, the lowest
altitudes (108.8 m) being at the floodplain level in the confluence area with Bârlad,
and the highest (404 m) in Poiana cu Cetate/Rusului Hill, in the NNW part of the
basin.
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1. Study area
In the basin of Rebricea the geologic cover is made of Neogene – Sarmatian
(Basarabian and Chersonian), Pleistocene and Holocene deposits. The surface
lithology is represented by two facieses – one of sweet water, with clays and sands,
and a second of brackish water, with carbonatic limestones, sands, clays and
sandstones. The Chersonian deposits are represented by sands and sandstones. The
Pleistocene deposits belong to the lower confluence terrace from a relative altitude
of 20-25 m. With a base formed of gravels and sands, the terrace is covered by
loams originating from the erosion of the medium and upper terraces of Bârlad (Al.
Obreja, 1963). The superficial Holocene deposits enter varied genetic categories,
but relatively resembling in what regards the physico-chemical and sometimes
chemical characteristics.
The landforms are dominated by structural plateaus (Boroseşti-Focşeasca,
Şcheia, Poiana cu Cetate), developed on the Repedea limestone and Şcheia
sandstones. Characterized by an accentuated parallelism between the harder
horizon and relief topography, the surfaces of these plateaus are relatively
horizontal.
The structural relief also implies the existence of cuestas of western and
northern exposition, characterized by accentuated declivities (over 25-30o). The left
tributaries are characterized by western fronts of cuestas, while the smaller right
ones form subsequent diagonal valleys, with northern-exposed cuestas.
The sculptural divide areas are present as elongated plateaus, with declivities
under 5o, and characterized by a balance between the soil forming and erosion
processes.
The sculptural slopes in the basin are covered with deluvial deposits, which
take the form of a thick weathering stratum, of a clayey texture, on which easily
develop degradation processes.
The climatic conditions imply mean annual temperature of 9oC at Negreşti,
with a mean maximum in July of 20.1oC and a mean minimum in January of -4oC.
The rainfalls in the basin cumulate 520 mm. With an excessive temperate
continental climate, the basin is characterized mainly in the second part of the
summer by the occurrence of torrential rainfalls, which sum up maximum daily
quantities up to 60 mm.
The free underground waters occur in aquifer strata at the base of the
quaternary deposits and in the permeable strata of the Sarmatian, being met at
depths from 1 to 15 m.
The basin is part of the sylvo-steppe area, the temperature and rainfall
quantities determining the presence of herbaceous vegetation, with forest areas on
the heights that border the basin. The northern part of the basin enters the
deciduous forest vegetation, with hornbeam, oak and beech.
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2. Methods
In Bojoi et al. (1996) and also in 1987, Băican proceeded to the analysis of old
geographical, historical and statistical papers published in relation to the forests of
Moldova. On the other side he comparatively analyzed cartographic materials from
different periods (1769 – up to the present): the map of the Russian general F.G.
Bawr, 1:280,000; the Russian map scaled 1:420,000 from 1828-1829, published in
1835; the topographic map from 1915, 1:200,000 and the topographic maps from
1972-1974, 1:200,000.
In the analysis of the forest cover evolution, we included the maps mentioned
above, as well as a Russian map approximately from 1940-1944 (geospatial.org),
the Corine Land Cover maps from 2000 and 2006, and the orto-rectified aerial
images from 2005-2006.
3. Results and discussions
Rebricea basin is positioned in the Central Moldavian Plateau, part of the
Bârlad Plateau, region famous mainly for its forest vegetation. As Bojoi et al.
(1996) remark, not long ago this region has been endowed with large forests. Still,
in the 14th-15th centuries, with the ascending increase in the population number, the
occurrence of new villages and the extensive development of agriculture, man
acted more and more destructively on the forest. Taking a look on a map with the
distribution of soils formed under forest, we can find the most obvious clue
regarding the larger extension of forests (Bojoi et al., 1996).
Tab. 1 - Evolution of the forested surfaces on geographic sub-units of the Bârlad
Plateau (according to Bojoi et al., 1996, with additions)
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Due to the fact that most of these cartographic materials do not show all the
land use categories, yet have separated the forested surfaces, one of the most
interesting and usual analyses has been that of the evolution of the forests. Thus,
according to the map of the Russian general Bawr constructed between 1769 and
1772, the Bârlad Plateau was occupied 64% by forests (68.84% in the Central
Moldavian Plateau, 70.52% in Tutova Hills, 80.67% in Fălciu Hills and 21.36% in
Elan-Horincea Depression).
Bawr’s map has been surveyed around the treaty of Kuciuk-Kainargi from
1774, when Moldova gained some rights such as that of commerce with grains and
other products with other states besides Turkey. As a consequence, the extension of
cultivated terrains, and implicitly the occurrence of new villages were favored.
This led to a constant reduction in the forested surface (Bojoi et al, 1996).
The reduction in the forested surfaces has been from the beginning of the 18th
century up to day almost continuous, situation reflected by the cartographic
materials. Thus the Russian map shows a decrease of the forested surfaces in the
Bârlad Plateau up to 1828-1829 to 66.6%, so a reduction with 33.4%. The 1915
map presents the most tragic situation of the forests – there were only 53.73% from
the surfaces existing in 1828-1829, and only 35.78% in comparison to those from
1769-1772. Finally, in 1972-1974 there were only 32.6% of the forested surfaces
from 1769-1772, which implies a reduction in the last two centuries with 67.39%
(table 1).
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Fig. 3 - Evolution of the forested surfaces in Rebricea basin between 1828-2006

Continuing the temporal analysis for the basin of Rebricea, we observe that its
forested surface decreased constantly between 1828 and 2006, from 3278 ha to
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only 2051 ha. From the analysis of the map sequence regarding the percentage of
the basin forests, are clearly visible the deforestations that took place in the
northern part of the basin, and on the left side divides. The situation of the
deforestations tends to stabilize around 1944, year from which few forested
surfaces change their destination. Probably also due to the laws given, between
1944 and 1974 can also be witnessed situations of forestations, as is the case of
Cărbunari in the north of the basin.
More recently, between 1990 and 2006, only a single example of deforestation
appears in the west-central part of the basin.During the last two centuries, the area
is characterized by a reduction in the forested surfaces, and its compensation in the
extension of the arable terrains. The agricultural activities have extended after
1800, when free economy was replaced by a specialized one. In relation to the
evolution of land use categories from the region, Bojoi et al. (1996) separate
several stages.

Fig. 4 - Forested surfaces in 1828 (according
to Bawr map, adapted by Băican)

Fig. 5. Forested surfaces in 1915(according
to the topographic map, adapted by Băican)
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Fig. 6. Forested surfaces in 1944 (according
to the Russian map, source geospatial.org)

Fig. 7. Forested surfaces in 1974 (according
to the 1:25.000 topographic maps)

Fig. 8. Forested surfaces in 2000 (according
to CLC 2000)

Fig. 9. Forested surfaces in 2006 (according
to CLC 2006)
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Thus, between 1800, the evolution of the agricultural land use has had an
extensive and fluctuant character. Between 1800 and 1945 the extensive character
was kept, yet on the background of a relative stability that allowed the continuous
accumulation of a sufficiently numerous population.
Between 1945 and 1990 the communist model was installed, the agriculturally
used surfaces being extended to maximum by taking into culture floodable
surfaces, the reduction of surfaces used as pastures, the management of degraded
terrains. After 1990, a drawback to the subsistence agriculture took place.

Fig. 10 - Land use categories in Rebricea basin in 2000 and 2006 (cf. Corine Land Cover)

In what regards the present situation of land use in the basin, an analysis at the
level of years 2000-2006 reveals a clear dominance of arable terrains, with over
9000 ha of the basin surface of 15769 ha, meaning about 60%. The second
category is that of constructed terrains, with 16.48%, the pastures detaining
13.53%. Besides forested surfaces (10.2%), the land cover is completed by small
areas of transitional woodland scrub, complex cultivation, green areas and
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vineyards or orchards. The recent evolution presented in fig. 11 shows that between
2000 and 2006 haven’t occurred substantial changes in the land use categories.
From the analysis of the land use maps constructed with the Corine Land
Cover 2000 and 2006 data, can be seen some discrepancies related to satellite
images interpretation. The most obvious are the examples of orchard and vineyard
surfaces, differently interpreted on the two sets of images (fig. 10). Thus, to
eliminate the problems related to study scale (the resolutions of the satellite images
used in the CLC 2000 and 2006 programs have been of 30, respectively 20m the
side of the image pixel), was considered more correct the interpretation of land use
on the basis of orto-rectified aerial images (fig. 12).
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Fig. 11 - Evolution of land use categories between 2000 and 2006

The differences between the results obtained from satellite images and those
from aerial images are obvious. The largest discrepancy is related to the percentage
of arable terrains, which is in the case of aerial images 20% higher than in the case
of satellite images. Pastures have a quite inverse repartition, this leading to the idea
that probably these differences are given by the classification of pastures as arable
terrains. In several situations, as in the western part of the basin, arable terrains are
mixed with pasture surfaces, situation that might not be visible on the satellite
images. More, there are several situations in which arable terrains have been
abandoned and occupied by herbaceous vegetation, thus being classified as
pastures.
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The interpretation of land use from aerial images evidences a more reduced
percentage of the built areas. In this situation the difference is most probably given
by the better resolution of the aerial images, which permitted the elimination from
this category of the consistent patches of arable terrains from the immediate
vicinity of the villages.

Fig. 12 - Land use in Rebricea basin in 2005-2006 (based on ANCPI aerial images)

Similar, in the case of forested surfaces their reduced percentage obtained
from aerial images comes from interpreting deforested areas in the margin of the
forests, where small and rare bushes begin to develop and have been classified as
pastures.
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Conclusions
In conclusion, the better results in land use classification provided by aerial
images are obvious. Satellite images used in the Corine Land Cover project are
appropriate for studies at larger scales.
Thus it can be seen that in Rebricea basin dominate arable terrains, mainly
in the central part of the basin, on divides and structural surfaces that offer better
conditions for the development of crops. Areas less favorable are occupied by
pastures, mainly in the floodplains, frequently affected by gleyzation or salinization,
or the upper parts of the slopes, with higher declivities and thus erosion processes.
Forests occupy the higher parts of the landscape, mainly in the northern part
of the basin, but also with extensions on the divide between Vasluieţ and Rebricei.
Bushes also occupy consistent surfaces, in the areas of recent deforestations.
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