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Abstract

This paper presents a detailed morphometric and morphographic analysis of Doamnei River mountain basin (Fagaras
Mountains), based on digital morphometric maps, field observations and surveys. The mountain basin of Doamnei
River is characterized by a typical alpine, subalpine and mountainous morphology. The main morphometric and
morphographic characteristics are: prevalence of high hypsometric steps that exceed 1,600m altitude (including 4
peaks over 2,500m and 18 peaks over 2,400m), high values of landform energy (400-600m, and locally over 1,000m for
the areas adjacent to the glacial valleys), very high and steep slopes (predominant slopes of and over 30°-50°%), high
massiveness, well developed river network, with a characteristic river density of 2-4 kv sg.km; slopes moderately (W,
SE) and well (S, SW) exposed to solar radiation.
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1.INTRODUCTION

Doamnei River mountain basin is situated in thetregrpart of Rgaras-lezer Mountains. The
mountain unit represents 63% of the Doamnei Ri\asirb area, respectively 376 sg.km, and is
made up the following subunitsiggras Massif to the north and center (the central eagpert of
the southern slope of theidaras Massif); lezer Massif for the central-eastern [§dré north-west
and west slopes of the lezer Massif); the intra-m@un depression called Bahna Rusului to the
south.

Within the Figaras Massif, Doamnei River has the largest basin ahed €xceeds that of its
collector, Argg River. The morphometric and morphologic charastes of Doamnei River
mountain basin are determined by morphogenesiscandequently, morphology. The mountain
basin of Doamnei River is characterized by a typiabpine, subalpine and mountainous
morphology. There are two distinct geomorphologictsrs: superior (glacial, high mountains) and
inferior (lower mountains and intra-mountainous résgion).

Geology is represented by the crystalline rockystatline schists, micaschists, gneisses and
intercalated parallel east-west stripes of hardeks, crystalline limestones and amphibolites) of
Arges Nappe (Cumina Unit), and Moldoveanu Nappe (Supragetae Unit)ife main ridge.

2. MATERIAL AND METHOD

In order to represent and interpret better the mampetric characteristics of Doamnei River

mountain basin, digital maps were made for eachphmmetric indicators, using the programs
ArcView GIS 9 and CorelDraw 11. They are basedapogiraphic maps (scale 1:25,000), satellite
images (LANDSAT ETM+2000), field observations, seys and photographs. The morphometric
maps were completed adding toponyms, hydronymgjyons, altitudes and in some cases (the
hypsometric, slope and slope aspect maps), a mgmaform illumination was overlapped for a

better expressiveness.

3. RESULTSAND DISCUSSION
Apart the rest of &garas Massif, Doamnei River basin preserves considerfdlgments of all
erosion Carpathian levels and surfaces that formsique combination with the relict glacial
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landforms. The north-west mountain basin showg&&y alpine landscape: alpine ridges and sharp
peaks that forms two distinct gipfelflur levelspaeated by large glacial cirques and valleys. o th
east and south there is gradual passing tod%or glacial landscape”, with a large extent of the
Carpathian pediplaine, fragmented from place taelay smaller glacial landforms. Add to all of
these the relict and actual periglacial landforinsthe southern half of the mountain basin, the
alpine ridges separated by the tributaries of DaanfRiver are replaced by rounded ridges that
preserve the erosion surfaces B&s and then Gornaa. The landscape is marked by the fluvial-
normal erosion: the slopes are still steep, thieyslare narrow and deep, with many gorges and
torrential tributary streams. Bahna Rusului (orti8&Nugoara) Depression represents the eastern
termination of the Centralagaras Couloir (or Central kgaras Depression), an intra-mountainous
tectonic and erosive depression. The depressionthgagorm of a symmetric amphitheater that
descends slowly to Doamnei River's bed, with aesenf landslides, accumulation and slope
deposits glacises.

3.1. Hypsometry

The hypsometric steps of Doamnei River mountainnbdsescend from north, west and east to
center (Doamnei River valley) and south (genenaatiion of river flow). Doamnei River mountain
basin extends between 2,544m altitude (MoldoveagakPwhich is the maximum altitude in both
Fagaras Mountains and Romania) and 600m altitude (thetlibgtween the mountain and hill
basin). This high landform energy of 1,944m resint® high erosion potential and dynamics of
geomorphologic processes.

The hypsometric map of Doamnei River mountain bdfgures 1, 2) separates 11 classes of
hypsometric values at intervals of 200m, from 2,40B00m altitude, that succeed decreasingly
from north to south (as the mountain altitude dases), and from west and east to center (toward
the valleys). Analyzing the hypsometric diagramDafamnei River mountain basin, the highest
share (377 sq.km) of total mountain basin belomgshe hypsometric steps between 1,000 and
1,800 m (almost 60%). The northern half of DoanfRiger mountain basin belong to the category
of high mountains, due to the high frequency amé af over 2,000m altitude: more than 50 sg.km
are above 2,000m, that represents 13% of total taoubasin area.
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Figure 1. The hypsometric steps of Doamnel River mountain basin
3.2. River density
River density is a morphometric indicator that shderritorial differences regarding the evolution
of river network, valley system, as well as theangection with the lithologic and structural
support, the climatic, pedological and phyto-gepgra particularities. The values of river density
for Doamnei River mountain basin (figure 3) varytvibeen 0 km/ sg.km (on interfluves and
watersheds) and 6.2 km/ sq.km (on the slopes afi masrs, especially in the glacial sector).
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Figure2.

The hypsometric map of Doamnei River mountain basin
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The lowest values (under 1 km/ sg.km) of river adgnepresent 15.47% of basin area, that is 58.27
sq.km, and characterize the interfluves of gipteltlype or those preserving fragments of #3au
erosion surface. Higher values of river density {&8.km/ sq.km) represent 10.62% (40 sq.km) of
mountain basin and characterize the steep slopepe(s by torrential valleys) of large rivers’
gorges corresponding to tectonic lines (Valea R&gilat, Cernat, Leaota), as well as the sizable
glacial cirques and thresholds of Valea Rea andd8arglacial complexes. The highest values of
river density (5.1-6 km/ sg.km, even more than @ &gqkm) occur sporadically in the studied basin
(an area of 7.83 sqg.km, that is 2% of total) anly ewithin the glacial sector of the valleys Valea
Rea, Zarna, Bitila, and Gropile cirques in lezer Massif; a densevork of springs and nival and
fluvial torrents (feeding from rich precipitatioms glacial lakes) developed here, on the fractures
that stripe the walls of the above mentioned glawigues and valleys.
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4 3.01-4.00 89.58 23.69
5 4.01 -5.00 40.01 10.62
6 5.01 -6.00 5.22 1.3p
7 above 6.00 2.61 0.69
Total mountain basin 376.57 100.00

Figure 3. River density of Doamnel River mountain basin

3.3. Landform energy

Landform energy or depth of landform fragmentai®ithe result of the complex relations between
the erosion intensity (mainly the fluvial one) ughced by the local or general erosion base, and th
lithologic and structural support.

The landform energy in Doamnei River mountain basanies between 52m (centre of Bahna
Rusului Depression) and 853m (Valea Rea in itsiglaector, below Dara Mountain), but the
values of 400-600m are predominant (50% of totahprindicating a high erosion potential (figures
4, 5). The landform energy exceeds 1,000-1,500rthiotarge valleys and their basins.
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Figure 4. Doamnel River mountain basin - the map of landform energy
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Figure5. Landform energy of Doamnei River mountain basin

3.4. Declivity (dopes)

Declivity of one of the most important morphometnmarameters of a region from the
geomorphologic point of view, as its values deteenihe type and intensity of geomorphologic
processes (erosion, transport, accumulation) gfasédted to climatic, hydrologic, pedological and
phyto-geographic factors. Slope (along with rocktdees, friction coefficient and vegetation) is one
of the determinant factors of gravitational proessand landforms. The landforms of Doamnei
River mountain basin are characterized by a conitplet slopes, from both genesis and value
points of view (figures 6, 7).

The plane surfaces, with low gradients, corresgonthe center of Bahna Rusului Depression with
Doamnei River waterside, the edges of this depyasshere Gornova erosion surface extends, the
floors of large glacial cirques, all the fragmentsBorascu and Rau$es erosion surfaces, Baciu
lake, and some small basinets along Doamnei antaCevers.

Slopes of 1620° cover 17% of mountain basin area (66 sg.km) amiesent the connection
surfaces between the erosion surfaces and the sitgegs bordering them. Along the fluvial valley
slopes, these values correspond to valley shouldémsse gradients are also characteristic to all
floors of glacial cirques and valley.

High and very high values of slopes, respectived§-35° (108.34 sq.km) and 8&0° (90.92
sg.km), form the most representative slope interualDoamnei River mountain basin, extending
on 200 sqg.km (meaning 53% of total mountain badihese gradients characterize the steep slopes
of all valleys (in both glacial and fluvial secthrsaffected by intense gravitational processes,
torrents, avalanches (that have increased duriedast decade due to deforestation). The highest
slope gradients (above 3&nd over 5670 here and thereprrespond to the glacial thresholds, the
walls of glacial cirques and alpine peaks and isd@s well as to the numerous gorges (sometimes
with vertical walls along faults) along the valleyalea Rea, Cernat, Zarna, Dara, LeaotafiBr
Bourg and \Asilat. In addition to this category, there are suiak steep slopes, lithologic and
structural thresholds along valleys and fault ststgpes. These impressive steep slopes are
generally barren and affected by intense procesfsegathering, rock falls, avalanche tracks, nival
and fluvial torrents (often set on schistous pléissure and fractures).
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Figure 6 . The dope map of Doamnei River mountain basin
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Figure 7 . Slopes of Doamnei River mountain basin
3.5. Slope aspect

Slope aspect is another important morphometric mpater, influencing the geomorphologic
processes, topoclimates, soils, and vegetatiompeSkspect in Doamnei River mountain basin
(figures 8, 9) is determined by the aspect of senntimacro-side of#garas Mountains, and within

it, by the aspect of hydrographic basins, direcbbmain valleys, development and ramification of
river network (river density and landform energy).

The main valleys head generally from north to sof@amnei River, Pojarna, Dara, Bowurge
Leaota, Zarna, Bitila, Cernat, Dighina), while their basins are large and ramifieal,that their
sides face mainly south-east and east, consequsmith-west and west. The exception is Valea
Rea because its basin is ramified in the glacietosend the river turns twice with 9 the fluvial
sector; its sides have different aspects, includimgdowed ones (north and north-east). The larger
tributaries of Doamnei River from lezer Massif dirédcom east to west, so their sides face mainly
south and north.

In consequence, the highest shares belong todles wiith south-west 15.84% (59.73 sg.km), east
14.96% (56.35 sqg.km), west 14.32% (53.91 sg.km)saudh-east 13.34% (50.22 sg.km) aspects.
Depending on the quantity of energy received argpes|(different incident angles of solar
radiation), vegetation and geomorphologic procedsésr in type and distribution. On sunny and
semi-sunny slopes, the freeze-thaw cycles are rfregpient, and weathering, pedogenesis and
solifluction are more intense. In spring, the fingt snow avalanches occur here. These mountain
sides are also called “summery mountains”, as itje iutritive alpine lawns are the first to be used
for grazing; therefore the sheepfolds and wintablss are usually places on sunny slopes or on
sunny plateaus and interfluves (quasi-horizontdlases). Also, the mixed forests (coniferous and
deciduous) climb more in altitude (to almost 1,680 on the sunny and semi-sunny slopes:
Capatanii Mountains, Dara and Boutevalleys and the adjacent ridges (Dara, Plailtiungii,
Bourgu), Phisoru Mountain, Cernat valley.
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Figure 9. Doamnei River mountain basin - the map of slope aspect
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On the other hand, the shadowed and semi-shadowpéssare characterized by high humidity,
longer duration of snow strata, more intense tdiaeperosion, longer period of soil freeze, shorter
vegetation period. These slopes are better wood#dpredominant coniferous species (a reason
could be a smaller man intervention, at least @ upper part of the slopes, since there are no
pastoral facilities).
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Figure 8 . Slope aspect in Doamnei River mountain basin

4. CONCLUSIONS

Doamnei River mountain basin is characterized Rypacal alpine, subalpine and mountainous
morphology. The main morphometric and morpholodjiaracteristics of Doamnei River mountain
basin are: prevalence of high hypsometric stepgseth@eed 1,600m altitude (including 4 peaks over
2,500m and 18 peaks over 2,400m); high valuesnafftam energy (400-600m, exceeding 1,000m
locally for the areas adjacent to glacial valleysgh and steep slopes (predominant slopes of and
over 30-50"); high massiveness; well developed river netwaiikh a characteristic river density of
2-4 km/ sq.km; slopes moderately (W, SE) and w8ll $W) exposed to solar radiation. This
analysis is based on digital morphometric map#j fibservations and surveys.
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