
GEOGRAPHIA
 N

APOCENSIS A
N. V

III
, n

r. 1
/20

14
 

ge
og

rap
hia

na
po

cen
sis

.ac
ad

-cl
uj.

ro

Geographia Napocensis Anul VIII, Nr. 1, 2014 

 57 

 
 

THE GENERAL HYDROTECHNICAL PLANNING POTENTIAL 
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Abstract – The General Hydrotechnical Planning Potential of Ţibleş Mountains. The need to supply the 
cities with water, to provide runoff control and to ensure the efficient use of the hydropower generation 

potential are the most important motivations of the hydropower planning on water courses. These reasons 
also prevail in the Ţibleş Mountains, a mountainous area with actual planning conditions for the 
improvement of the existing situation, both for the mountain area and for the surrounding area.  
The assessment of the general hydrotechnical planning potential implied the identification of favourable 
(hydrographical potential, the hydropower surface and linear potential) or restrictive (erodibility) elements, 

as well as imperative elements (water supply and flood occurrence risk). All these were identified and 
quantified for sites subsequently subjected to the analysis of natural e as a support for development.  
 
Keywords: Ţibleş Mountains, hydrotechnical planning potential, erosion resistance index, roundness index, 
theoretical surface index, the theoretical linear potential, reservoirs sizing, water supply.  
 
 

1. Introduction 
Located in the North-West of Romania 

[Fig. 1] the Ţibleş Mountains, owe their 
existence to the “last act in the succession of 
geotectonical processes leading to the elevation 
of the mountain chain of Oriental Carpathians” 
(Mutihac, V., and Mutihac, G., 2010, p. 338), 
developed in the Neogene and materialized by 
the occurrence of a volcanic chain in the West. 
The middle compartment (Bârgău-Rodna-
Ţibleş) which includes the studied area is 
considered to be of intrusive origin. At present, 
it occurs as a morphological unit of a 
sedimentary-magmatic unit (Posea, Gr., 1974, 
Schreiber, W., E., 1985 cited by Bîcă, I., 2010, 
p. 19), whose evolution  induces major 
landscape changes, among which at first, the 
contribution to the division of the “Maramureş 
golf” is asserted (Pop, P., Gr., 2006, cited by 
Hognogi et al., 2012), concomitantly with the 
assumption of some part of the previous 
orographic role plaid by the neighbouring 
crystalline chains (Maramureş Mountains, and 
Rodnei Mountains). The influence of the 
morphogenetic processes in the Maramureş 
Depression or Someşul Mare Hills, the 

contribution to the barrier of the Western and 
Baltic air masses with effects felt in the 
pluviometric regime slightly differentiated at the 
Southern and Northern slope level and adds to 
the two above-mentioned, as a major manner of 
landscape change” (Hognogi et al., 2012). 
 

 
 

Fig. 1. Location of Ţibleş Mountains within the 
national borders 

 
In terms of altitude, the main SE-NW 

oriented crest Bran-Huedin (over 1800 m) 
stands out, of which two secondary crests 
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disbranch towards the South, to the NW and 
respectively to the NE, of magmatic origin also 
(1000-1600 m). The arrangement of the last two 
and of the two parallel alignments of North-
Western hummocks (900-1200 m) offers 
indications on their possible volcanic-intrusive 
origin (Cocean, P., et al., 2011, p.37).  

These crests total only 23% of the 
mountainous unit area, while the other areas are 
located below 1000 m. The weight and 
arrangement of the altitudes critically influences 
the values of the meteorological and hydrological 
parameters and the organization of the 
hydrographical network. From the first category, 
the multi-annual average temperature (1.3-8°C) 
and the multi-annual average precipitations (736-
1200 mm) assert, while from the second 
category, one mentions the effused layer (165-
1132 mm). The increase of the first parameter is 
in reverse proportion with the altitude and the 
increase of the other parameters is in direct ratio 
with the altitude. A preliminary analysis 
concludes a high potential for the harnessing of 
water courses springing from the main crest or 
from the secondary crests as compared to the 
others. The detailed analysis of the left-bank 
affluents of Iza (Baicu, Ieud), of Lăpuş (Minget, 
Bradul) or the right-bank affluents of Someşul 
Mare (Ilişua, Ţibleş, Sălăuţa) will be performed, 
in view of their harnessing.  

The vertical development of the relief plays 
a decisive role in the distribution of the types 
and subtypes of soil with implications at the 
level of the runoff, but also in the development 
of the vegetal layer. The soils with a good 
drainage capacity prevail: cambisoils, spodisoils 
and andisols. These support a forest or bush 
vegetation on 72.05 % of the area (7.6% 
coniferous forests, 38.32 % broadleaf forests, 
15.38 % mixed forests, 10.75% stripped areas 
undergoing regeneration), to which the pastures 
and grasslands add with 23%.  
 

2. Methodology  
The methods and means used throughout 

the stages of the study complied with the basic 
methodological principles in the physical 
Geography (causality, spatiality, integration and 
anthropogenic).  

The study would not have been possible 
without the data (multi-annual average values 
1960-2012) provided by the Administration of 
Someş-Tisza Water Basin. The data have 
enabled the regionalization of the different 
parameters throughout the entire study area.   

These data were complemented by the 
Digital Elevation Model (DEM) which resulted 
from the digitization of the contour lines with a 
10 m equidistance (1: 25 000), the geological 
and pedological characteristics obtained after 
processing the cartographical materials scale 1: 
200 000, as well as the land use resulting from 
the digitization of the ortophotoplans (1: 5000).  

Their processing in Arc Map 9.3 and 
Microsoft Excel 2010 made possible the 
identification of the various indices and 
parameters for the chosen retention basins and 
the calculation of some discharges and volumes 
in certain sections of the valley.   

 
3. The rationale of the general 
hydrotechnical planning potential 
assessment  

Each study, regardless of its nature, needs 
to have applicability, otherwise, its development 
has no logic. The utility of the general potential 
assessment in view of its planning cannot be 
denied and much less the planning process 
itself. The imperative nature of the latter is 
given by the water supply and flood control 
necessity.  

 
3.1. The water supply 

The Ţibleş Mountains, by their 
morphometrical, morphological, pedological 
and climatic specific elements, represent an area 
with an intensely divergent shape in terms of the 
anthopogenization process. At the same time, 
the morphological contact area between these 
mountains and the surrounding relief units, as 
well as the valleys of the water bodies springing 
from their area, represented areas favourable for 
human settlement.  

For the most part of these localities [Fig. 
2], the necessary water volume may be satisfied 
(the Ilişua, Ţibleş catchment areas) or 
supplemented (the Suciu, Iza, Sălăuţa catchment 
areas) from sources located in the upper part of 
these catchment areas. 
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Fig. 2. 
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The altitude of localities, as well as the 
texture of village areas may increase the water 
supply cost due to the necessity to pump the 
water for Şendroaia, Sita, Perişor localities 
(Hognogi et. al., 2012). Another reason may be 
the predominantly dissipated nature of the 
localities from the upper catchment areas of the 
Ilişua, Ţibleş and Sălăuţa. 
 The water requirement was calculated 
depending on the population in three options; the 
second is the most adequate both from the rural 
and urban area (Dragomireşti, Săliştea de Sus). 
This is the reason why it has been graphically 
represented [Fig. 2]. The determination of the 
water requirements of population and households 
was performed in compliance with the State 
Standard STAS 1343/1-77, Water supplies and 
STAS 13143/0,2,3,4,5 (Şerban G., Bătinaş, R., 
H., 2011, p. 190). 
 
3.2. Flood control  

The location of localities near the water 
courses without considering the impact of some 
possible flash floods on these water courses 
should represent an alarm signal for rushing the 
complex planning of water courses. By their 
role in discharge regulation and by the volume 
of water in the proximity of some potentially 
affected areas, reservoirs are decisive in view of 
an efficient management of a crisis situation 
caused by a flood event. A simple imagination 
exercise is enough for the role of a reservoir in 
the upper part of the Ilişua River, during and 
after the occurrence of the 20.06.2006 events 
(Cocean, P., and Cocean, Gabriela, 2007, 
Hognogi et. al. 2011).  

Besides elements of the natural framework: 
petrography, morphometrical features, soils and 
degree of vegetation cover, the roundness 
coefficient provides indications on the 
possibility of catchment areas to influence the 
flood regime. Therefore, the more circular the 
shape of the catchment areas, the more 
concentrated will the flash flood be.  

For the calculation of the roundness 
coefficient, researches in the literature (Rădoane 
et al. cited by Bilaşco, 2008) use the relation 
that considers the length of the cut-water length 

and the area of the catchment area.  

2

C
L

C
F

=

π

                               (1)  

C –the roundness coefficient; 

Lc – the cut-water length (perimeter); 
F – the area of the catchment area in km²; 
 “The value of the roundness coefficient, C, 
is adimensional, C≥1, but the more its value is 
closer to the unit 1, the more the shape of the 
hydrographical basin is closer to the circular 
one” (Bilaşco, 2008 p. 81). 
 The shape of the catchment area, with 
implications in the manner of flood concentration 
is the more important the lesser the distance to the 
downstream localities (in the major riverbed or on 
the lower terraces). In this regard, the distance 
from the dam to the first downstream locality was 
calculated [Fig. 3], as well as the roundness 
coefficient for the catchment area upstream of the 
respective locality [Table 1].  
 
Table 1. The roundness coefficient of the catchment 

areas upstream of the last locality 

Catchment area Area Perimeter
Roundness 

coefficient

V. Săbii 13.91 15.82 1.2

V. 

Mesteacănului 

(Fiad)

15.22 16.58 1.2

Ieud 43.42 28.75 1.23

Fiad 59.78 35.16 1.28

Tible 23.4 22.57 1.32

Brad 62.18 38.44 1.38

Izvor 13.34 18.1 1.4

Minget 41.98 34.25 1.49

Baicu 94.80 51.62 1.5

Fiezel 18.52 23.81 1.56

Bichigi 17 23.89 1.63  
 
 The analysis of the graphical materials 
highlights the case of the catchment areas Ieud, 
Fiad and Ţibleş in terms of the damages that 
might be caused by the flash-floods occurred 
within their area for the downstream localities 
(Ieud, Fiad, Suplai).  
 The proximity of the localities, for most of 
the cases may represent a risk factor in case of 
dam failure [Fig. 3]. 
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Fig. 3. The roundness index 

 
The increase of the tourist potential of the 

mountainous area, by the development of some 
reservoirs on their water courses represent a 
reason worth considering, in the context of the 
quasi-inexistence of human settlements (the 
Fiad catchment area is an exception) on the 
areas that were to be flooded.   
 
4. Identification of areas favourable 
for reservoirs location  

The analysis of the natural planning 
framework was followed by an identification on 
the topographical map 1:25 000 (by means of 
the products resulted from its processing – DEM 
and hillshade) of all favourable topographical 
and morphological locations (narrow section for 
the location of the dam, followed by a large 
upstream sector, for lake basin), in view of 
accumulating a large amount of water at a given 
dam height.  

Other topographical conditions considered 
were the slopes of the valley thalweg (as small 

as possible) and the banks of the basin (tall and 
steep).  

Concurrently, for economic and social 
reasons, the areas with localities were not 
analysed except the Fiad valley, where the 
topographic features and the dispersed structure 
with diffused trends, represented the logic for 
the detailed analysis of the corresponding 
catchment areas. 

In order to avoid a considerable inefficient 
work volume, the following stages have 
considered the general characteristics of the 
meteorological and hydrological factors, so that 
water bodies were chosen that sprang from the 
main magmatic crest, where precipitations and 
the effused layer record values above the 
average.  

According to the above-mentioned, 17 
favourable locations were identified for the 
location of a dam [Fig. 4]: 4 in the Iza 
catchment area, 2 in the Lăpuş catchment areas 
and 11 in the Someşul Mare catchment area.   
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Fig. 4. The territorial distribution of the retention basins corresponding to the identified locations  
 

On the Northern slope, at the confluence of 
Baicu with its right-bank tributary (km 10.38), 
Idişor, the conditions are met for the location of a 
water retention, that would have the most extended 
catchment area (82.68 km²). Three kilometres 
upstream (elevation 590 m), the second dam 
proposed for this water course may be located 
(49.32 km²). Within the same catchment area, but 
on the right-bank tributary, Idişor (km 6.03), a third 
catchment is proposed (15.77 km²) to reduce the 
colmation rate of the downstream lake.  

To the West, the Ieud (km 6.49) may be 
developed with a hydropower facility composed 
of a reservoir with a catchment area exceeding 
28 km². 

On the Minget, tributary of Suciu, at 
kilometre 8.5, there is another favourable 
location with a 25.7 km² catchment area. We 
mention the partial overlap of the catchment 
area over the Lăpuş Mountains, as well as the 
existence of an infrastructure element (DJ 171 A 
Groşii Ţibleşului-Botiza), whose course would 
be partially changed.  

On the left-bank tributary of the Suciu 
River, Brad would be a favourable location 
identified at kilometre 9, with one of the largest 
catchment areas (39.96 km²). 

Upstream of the last locality in the Ilişua 
river catchment area, on its most important 
tributary (Izvor), two locations need to be 
analyzed in great detail, at elevation 580 m 
(8.89 km²) and at elevation 530 m (12 km²). 

The main reason for the detailed analysis of 
the location conditions of such reservoir is 
represented by the water supply of the 27 
localities from the catchment area [Fig. 2], with 
approximately 13,000 inhabitants (Hognogi et 
al., 2012). 
 A similar case for the localities of the 
Zagra and Nimigea communes – locality Mocod 
– [Fig. 2] is represented by the Ţibleş River, 
where two locations have been identified at 
elevation 930 (8.44 km²) and at elevation 750 m 
(17.78 km). 
 The topographical conditions were decisive 
in choosing the right-bank tributaries of the 
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Sălăuţa for analysis (despite the reduced surface 
of the catchment areas): Bichigiul (5.56 km, 
8.09 km²) and Fiezel (km 5.99, 11.3 km²). 
 From upstream to the downstream, on the 
most important right-bank affluent of Sălăuţa, 
Fiad, the following locations highlight in terms 
of morphological favourability: Valea 
Mesteacănului (km 4.25, 14.66 km²), Fiad 
elevation 580 (km 8, 30.46 km²) and Fiad 
elevation 530 (km 11.38, 40.13 km²). For the 
latter, the high degree of area anthopogenization 
(at Ţibleş Mountains level!), was not 
considered, but this will subsequently be 
quantified after the identification of the natural 
planning potential.  
 The smallest area of the catchment area 
(4.28 km²) belongs to the reservoir proposed 
also on an affluent of Sălăuţa, located upstream 
of Fiad, Valea Săbii (km 2.02).  
 
5. The limiting factors of the 
hydropower potential  

The flow of alluvia is one of the 
hydrological factors, whose quantitative and 
qualitative characteristics are necessary to be 
known for the planning, execution and 
exploitation of hydrotechnical and hydropower 
facilities (Haidu, 1993). The value of the solid 
flow conditions the dead volume ratios of the 
lake, provided for the storage of alluvia for a 
normal operation of the lake without the need to 
be cleaned for 50-100 years (Grudnicki and 

Ciornei, 2007). Therefore, the catchment area 
should have small and medium areas of 
influence on the colmation of the catchment 
area (Băloiu, 1980). The identification of the 
torrential areas causing large quantities of 
alluvia, followed by their development is 
compulsory before the construction of the dam. 
 As the alluvia drainage is the result of 
the erosion process, the indicator of erosion 
resistance [Fig. 5], determined based on the 
geological resistance and vegetal protection 
(Pandi, 1997), offers a clear image of the alluvia 
output and the highlight of some problematic 
areas that need to be improved. In this regard, 
the slope shall compulsorily be considered 
depending on the erosion process.  

The determination of the geological 

resistance indicator implied the grouping of 
rocks according to the Normatives issued in 
1986 by the Ministry of Mines, Petroleum and 
Geology (12 categories of rocks). Starting from 
these, in 1997 Pandi identifies 16 groups of 
resistance in the North-Western Romania, 
ranging between 2.5 and 10. Of these, in Ţibleş 
Mountains there are 5 groups [Table 2]. Based 
on these groups, the coefficient of geological 
resistance per area unit was calculated, as well 
as the catchment area average [Fig. 18], by the 
following formula (Zăvoianu cited by Pandi, 
1997): 

RG=RG1*f1+RG2*f2+….+RGn-1*fn-1+RGn*fn/F        (2) 

Whereby: RG1….RGn = values of the geological 
resistance groups; 
f1….fn = areas associated to each resistance 
group; 
F = the total surface of the area; 
 

Table 2. The geological resistance groups  

(Pandi, 1997) 
 

Grou

p no. 

Coeff. of 

resistance 
Types of rocks 

1 2.5 
Sands, gravels, clays from Upper 

Holocene 

6 4.8 
Sandstones, marly-clays, bituminous 

shale, conglomerates, calcareous 
sandstones from Oligocene 

8 5.3 
Sandstones, marly-clays flysch, red 

clays from Paleocene 

9 5.5 
Red marls, sandstones, 

conglomerates from the Upper 
Cretaceous 

16 10 
Andesites and diorites of volcanic 

origin 
 
 The cartographic result highlights once 
again the sedimentary context of the magmatic 
phenomenon. Therefore, the areas where the 
sedimentary was outcropped until the magmatic 
layer present a maximum coefficient of 
resistance at territorial level while the prevailing 
Paleocene and Oligocene Deposits present a 
coefficient of resistance of 4.8, respectively 5.3. 
Consequently, a reception basin will present an 
average value of this index proportional with the 
weight of the area overlapped to the main 
magmatic crest. 



GEOGRAPHIA
 N

APOCENSIS A
N. V

III
, n

r. 1
/20

14
 

ge
og

rap
hia

na
po

cen
sis

.ac
ad

-cl
uj.

ro

G. G. Hognogi  

 64 

 The determination of the vegetation’s 
protective role against erosion implied the 
assigning of some coefficients (from 1 to 8), for 
the seven groups of vegetation chosen (Table 3). 
Their value increases from minimum 1, in case 
of the agricultural lands, to 8 in case of the 
broadleaf forests and the areas undergoing a 
regeneration process. The grid of the protection 
coefficient highlights a large degree of 
afforestation in the catchment areas, together 
with a series of features at catchment area level, 
such as the large forest areas deforested on the 
Southern slope of the Ţibleş crest, as well as the 
significant weight of the pastures and grasslands 
in the Northern and North-Western part of the 
area.  

PV=PV1*f+PV2*f2+...+PVn-1*fn-1+RGn*fn / F        (3) 

Whereby: Pv1... PVn = values of the vegetal 
protection groups; 
f1 ....fn = areas associated to each protection group; 
F = the total surface of the area; 

 

Table 3. The vegetal protection groups  
(Pandi, 1997, p.136, adapted) 

 

Group 

no. 

Coeff. of 

protection
Vegetal associations 

1 1 
Agricultural lands, waste heaps, 

built area 

2 2 
Secondary pastures, grass lands, 

deforested areas 

3 4 
Alpine pastures, rocks, deforested 

areas by select cutting 
4 5 Alpine bushes 

5 7 Coniferous forests 

6 7.5 Mixed forests 

7 8 
Broadleaf forests, clear cut areas 

under regeneration 

 
The application of the formula (2) (Pandi, 

1997) highlights that Ieud and Idişor are significant 
catchment areas in terms of expansion, but with 
minimum values, leading to the possible role of the 
two lakes, Idişor (in the reduction of the colmation 
rate of the Baicu reservoir, elevation 440) and Ieud 
(in mitigating the flash-flood waves). 

 

 
 

Fig. 5. The erosion resistance of the catchment areas corresponding to the proposed locations 
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The value of the erosion resistance index 
was achieved by using the two analyzed 
coefficients (the weight of the geological 
substrata more important than that of the 
vegetation) according to the formula (3) (Pandi, 
1997, p. 137): 

RE=RG*Pv
0.5                                         (4) 

 The final cartographic product reveals a 
decisive influence of the maximum values by 
the coefficient of geological resistance and of 
the minimum value by the coefficient of vegetal 
protection, in the context of low value diversity 
of the former.  
 Regarding the average catchment area values, 
the following catchment areas assert in terms of 
the lack of planning favourability: Idişor, Ieud and 
Fiziel, while Ţibleş, Brad and Valea 
Mesteacănului (Fiad) are at the opposite side. 
 
6. The theoretical hydropower potential 

“The differentiation of the natural 
conditions for the development of the energies 
corresponding to the successive phases of the 
water circuit (precipitations, surface runoff, and 
linear runoff) provides the possibility to assess 
the theoretical energy and power for each of the 
three phases. Hence, three resulting theoretical 
potential categories are calculated by 
considering that the efficiency of transforming 
the hydraulic energy in electrical energy equals 
100%” (Haidu, 1993, p. 88). 
 
6.1. The surface theoretical potential  
a) “The theoretical precipitations potential (Ep) 
represents the energy equivalent of the entire 
water volume resulting from the precipitations 
falling in a certain land area. The absolute 
hydropower precipitations potential (Epa) 
considers the absolute altitude of the catchment 
areas and the relative hydropower precipitations 
potential (Epr) considers their local base level. 
The contact level of the precipitations with the 
land was estimated at the average altitude of the 
catchment areas (Hm)” (Haidu, 1993, p. 88). 

E = 2.2745 X0 FHm (KWh/year)          (5) 

Whereby: 
X0 = precipitations in mm; 
F = surface of the catchment area in km2; 

Hm = the average altitude of the catchment area 
(for Epa, the Hm absolute applies, and for Epr the 
Hm relative is applied); 
 The values of the theoretical absolute 
hydropower precipitations potential at the level 
of the analyzed catchment areas range between 
9.26 GWh/year (Valea Săbii) and 183.6 
GWh/year (Baicu elevation 440). We conclude 
from the formula (5) that the value of this 
potential is proportional with the surface and 
average altitude (which influences also the 
amount of precipitations). The Brad and Baicu 
elevation 590 catchment areas are noticed from 
this point of view [Fig. 6]. 
 The situation in terms of the theoretical 
relative hydropower precipitations potential is 
not very different. There are, however, some 
changes according to the altitude deviation, 
favouring thus the catchment areas where the 
main crest areas are located and have a 
significant spatial distribution [Fig. 6]. 
 b) The theoretical hydropower runoff 
potential (Es) “is calculated by considering that 
only one part of the precipitations flow at the 
surface of the catchment area, the rest is lost by 
seepage, evaporation, evapotranspiration, losses 
expressed by the runoff coefficient (∂ )” (Haidu, 
1993, p. 89): 

Es = ∂  Ep (kWh/year)                          (6) 

 Depending on the altitude considered 
(absolute Hm or relative Hm), the theoretical 
absolute hydropower runoff potential (Esa), 
respectively the theoretical relative hydropower 
runoff potential (Esr) may be achieved. In the 
formula (6), average values of the catchment 
area were used, both for the runoff coefficient 
and for the altitude. 
 The values of the absolute hydropower 
runoff potential range between 5.4 and 109 
GWh/year, while those of the relative 
hydropower runoff potential range between 1.04 
and 45.03 GWh/year. In both cases, the large 
catchment areas present a proportional potential 
with the advantage of partial overlapping the 
main crest, where maximum runoff is recorded 
[Fig. 7], while a small surface is not favourable 
for the accumulation of a significant potential 
(Valea Săbii, Fiezel, Izvor). 
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Fig. 6. The theoretical precipitations potential 

 

 
Fig. 7. The theoretical hydropower runoff potential 
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6.2. The theoretical linear potential  

“The theoretical linear potential (El) 
represents the total available hydropower energy 
of water flows running from the springs to the 
discharge (locations chosen for improvement), 
considering the efficiency equal to 100%. The 
calculation of the theoretical potential of the 
water course is conducted by dividing the water 
courses in successive characteristic sectors” 
(Haidu, 1993, p 94). 
 For a certain sector, the average power and 
the corresponding energy is given by the 
following relations (Horvath, 2008, p.74): 

dPi = 9.81·Q m ·ΔH [kW]                         (7) 

dEi = 86,000·Qm·ΔH [kWh/year]         (8) 

Whereby: dPi  - the average power per sector i; 
dEi - the average energy per sector i; 
Qm = (Qam + Qav)/2 (m3/s) – the mean of the 
flows from the upstream and downstream ends 
of the sector i; 
ΔH=Ham-Hav (m); 
 “The theoretical power, respectively the 
theoretical mean unit power of water courses 
was calculated by relating to the length of the 
water course” (Horvath, 2008, p.75): 

pm=∑dPi / L [kW/km]                         (9) 

em=∑dEi / L [kWh / km/year]          (10) 

Whereby: pm = mean unit power; 
em = mean unit energy; 
L = length of the water course; 

“The theoretical potential of the water 
courses is calculated for the values of the multi-
annual average flow (estimated as a good 
approximation of the average flow with a supply 
of 50 %), which indicates the maximum value of 
the energy production that can be achieved on the 
respective river sector’’ (Haidu, 1993, p 93). 

For calculation, sectors of various quasi-
uniform sizes of 2 km were chosen from 
upstream to the downstream. The last sector 
seldom has a smaller length than the others, in 
each of the analyzed cases. 

Based on the values of the theoretical linear 
potential of the identified water bodies (for each 
sector), the total power was calculated ((∑dPi), 
the corresponding energy (ΣdEi), respectively 
their mean unit values (pm and em).  

One water course has a hydroelectric power 
approximately proportional with its length. As the 
Baic, the Brad, the Minget and the Fiad are 
noticed in terms of their length, the high value of 
their hydroelectric power exceeding 800 Kw is not 
surprising [Fig. 8]. The exceptions from this rule 
belong to the Ieud and Idişor catchment areas, 
which, although they have significant surfaces, 
due to their low average altitude, have a medium 
power at the level of the analyzed case studies.  

The fact that not only the surface represents 
the conditional factor of a water course 
hydropower is demonstrated by the mean unit 
value of this feature of linear runoff. The 
maximum effused layer and relief energy, 
specific to the main magmatic crest, are to the 
advantage of the water courses gathering their 
waters from this area also (Brad – 190.3 kW/km, 
Baicu elevation 590 m – 143.15 kW/km, Ţibleş 
elevation 750 m – 130.25 kW/km, Valea 
Mesteacănului – 138.34 kW/km) [Fig. 8].  
 The situation is no different in terms of the 
energy corresponding to the analyzed power, 
either, as the Brad (15058119 kWh/year), Baicu 
elevation 440 m (13354765 kWh/year), Baicu 
elevation 590 (13032695 kWh/year) exceed the 
13,000,000 kWh/year limit, while the Valea 
Săbii (1002575 kWh/year) and Idişor (1633813 
kWh/year) decrease below 2,000,000 kWh/year 
[Fig. 9]. 
 In terms of the mean unit value of the 
energy, the catchment areas corresponding to 
the locations identified on the Ţibleş River add 
to those presenting a high total mean value. At 
the opposite pole, Izvorul, Bichigiul, Fizielul, 
Idişorul and Valea Săbii present the lowest 
values. 

The mean value corresponding to the 
participation degree of each km2 of the 
catchment area to the total size of the linear 
theoretical potential is proposed as the 
representative index for the linear hydropower 
potential (Haidu, 1993, p 95). This is achieved 
by the formula: 

Il =∑dEi/F (kWh/year/km2)                           (11) 

Whereby: 
∑dEi = the total linear hydropower potential of 
the watercourse; 
F= the surface of the catchment area; 
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Fig. 8. The total theoretical hydropower in the identified catchment areas 

 

 
Fig. 9. The total theoretical energy in the identified catchment areas 
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Fig. 10. The hydropower potential index 

 
The reason consists in “its superior 

relevance as compared to (em), derived from the 
expression of the linear energy associated to one 
km2, as compared to that of one km, leading to 
the possibility to elaborate one connection 
equation between the linear potential and the 
surface one’’(Haidu, 1993, p 950). 
 The analysis of the mean values of this index 
in the catchment areas clearly highlights the 
Western slope of the Ţibleş Mountains, subjected 
mainly to the action of the Western air masses, 
with larger amounts of precipitations than the 
Northern ones acting in the Maramureş depression 
and the slopes surrounding it.  
 The linear energy corresponding to one 
km2 presents maximum values in the Ţibleş and 
Bichigi river catchment area (over 400 000 
kWh/year/km2). Still high values of this index 
are found in the Minget, Brad, Izvor, Fiezel and 
Valea Mesteacănului (Fiad) catchment areas, 
the last one is the only catchment area on the 
Northern slope (North-Eastern) with significant 
values of the index.  
 The minimum values are specific to the 

following catchment areas: Baicu elevation 440 
(161,523 kWh/year/km2) and Idişor (103,602.5 
kWh/year/km2), located in the East of the Ţibleş 
Mountains. 
 
7. Conclusions 

The Ţibleş Mountains, by their specific 
morphometrical, morphological, pedological 
and climatic elements present themselves as an 
area with an intense divergent nature in terms of 
the anthopogenization process, which has met 
favourable conditions in the contact area with 
the other relief units (mountains, depressions or 
hills). The favourability is induced mainly by 
the natural elements of which the 
hydrographical network is noticed, enabling the 
building of considerably complex 
hydrotechnical facilities in the mountain sector.  

The favourability of the natural context is 
supplemented by the need to develop these 
facilities deriving from the effects of the 
meteorological phenomena, affecting the area of 
the Ţibleş Mountains and the surrounding area 
during the last years.  
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The water supply of the neighbouring 
localities may find a solution by the detailed 
analysis of the general potential of water course 
planning and its use.  

The hydropower production, the leisure 
activities, and agricultural use (pisciculture, 
irrigations) are some other several functions to 
be fulfilled by the planning of some water 
storage facilities.  

The sizing of the reservoir lakes depending 
on the specific volumes should be the following 
phase in the hydrotechnical planning. Its result 
will provide a clear image on the costs resulting 
from the flooding of some land areas and an 
approximate image of the dam sizes (height). 

The detailed geotechnical studies at the 
level of the lake basin and dam, as well as the 
improvement works of some important torrents 
from the catchment areas may represent broadly 
the purposefulness of this research. Applied into 
practice, this study would bring significant 
advantages to the local communities in the 
vicinity of the Ţibleş Mountains. 
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