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ABSTRACT. Effects Generated by High Waters in Gilort Hydrographic 
Basin. This study consist in the explanation, analysis and synthesis of the data 
regarding the effects generated by the high waters manifestations at basin level, for 
the interval 1995-2007. Those effects were divided in three categories (social, 
economic and ecological effects), and were analyzed at both years and localities 
repartition level, accompanied by a value estimation of the damages and losses 
localization maps. 
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1. Introduction 
 
As it is also shown by the legislation elaborated at European Union level 

(Directive 2007/60/EC on the assessment and management of flood risks), which 
Romania adopted too, as a member state, one of the most important concerns is 
represented by the mitigation and the control of the effects induced by these 
manifestations. The present study greets the increasing interest shown at European 
level regarding the issue adjunct to the phenomena represented by high waters and 
floods, due to the augmentation of frequency and intensity of these events in the 
last decades, fact confirmed by the concrete situation determined in the case of the 
analyzed basin.   

In the Gilort’s hydrographic basin there are 2 towns (Târgu-Cărbuneşti, 
with 10 belonging villages and Novaci, with 4 belonging villages), plus 16 
communes, summing up to 83 villages. 

At July 1, 2009 the population from the 2 towns and 16 communes was 
totalizing a number of 69.404 inhabitants; regarding the distribution by sexes, the 
number of women was slightly higher (50,3% feminine population and 49,7% 
masculine). The total population has the higher values in the 2 towns located in the 
basin (Târgu-Cărbuneşti – 8999 inhabitants and Novaci– 5991 inhabitants), 
followed closely by Ţânţăreni and Crasna communes (both with over 5000 
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Figure 1. Localization map of 

towns/communes that suffered damages at 
household level in interval 1995-2007. 

inhabitants); the opposite situation is represented by Bărbăteşti and Săcelu 
communes (1757 inhabitants, respectively 1697 inhabitants). Relating the number 
of inhabitants to the basin surface it is obtained an average density of 48,3 
people/km2. The highest values of population’s density, being over 60 people/km2, 
are recorded, in decreasing order, in Ţânţăreni commune (128 people/km2), 
followed by Târgu-Cărbuneşti town (with its villages – 67,9 people/km2) and the 
communes: Turburea, Albeni and Bumbeşti-Piţic (all with over 60 people/km2). 
The opposite situation it is represented by the communes Crasna (24,6 people/km2) 
and Baia de Fier (35,3 people/km2), plus the Novaci town (34,3 people/km2), with 
most of the territory located in the mountain area.  

From the point of view of population’s urban-rural it is obvious a clear 
predominance of the rural (which concentrates 78,4% of the analyzed basin’s 
population), while the urbane, represented by the 2 towns mentioned above, sums 
up to 21,6% of the population.  

 
2. Social effects 

 
 By analyzing the data existent 
for the time interval between 1995-
2007 regarding the losses produced 
by the high waters in the Gilort’s 
hydrographic basin, it was determined 
the lack of events leading to the loss 
of human lives, although in the local 
press were fallaciously announced 2 
such cases; a more detailed analysis 
showed up that those were produced 
during the manifestation of the high 
waters, without being directly related 
to the phenomenon.  

Regarding the losses 
produced by the high waters and the 
associated phenomena at the level of 
individual houses and annexes, there 
are highlighted the years 2005 and 
2007, with multiple episodes that 
caused such losses (figure 1). Taking 
into account the fact that the year 
2005 totalizes over half of the 
damages produced at this level, based 
on the reports compiled  in the   
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Figure 2.  Localization map of towns/communes 
that suffered damages at road network level 

   in interval 1995-2007

respective year both at national and local levels, was possible to make a financial 
estimation of these losses, that  summed up approximately 340.000 $.        

Analyzing the situation at locality level, the biggest losses (as number of 
objectives affected) were recorded in Turburea commune (304 objectives), 
followed by Novaci town (235 objectives). Altogether, on the basis of the existent 
data for the interval between 1995-2007, in the Gilort’s hydrographic basin it was 
determined the fact that were affected 623 houses and annexes, from 5 communes 
and from Novaci and Târgu-Cărbuneşti towns.  

 
3. Economic effects 

 
For the time interval 1995-2007, the episodes characterized by economic 

losses outnumbered those that have produced social nature effects, most of them 
regarding especially the road network and the hydro-technical constructions. 

 
3.1. Damages produced at road network level  
In this subchapter were made mentions of roads totally or partially affected 

during the manifestations of the 
high waters (including European 
road E 79 and national, 
departmental, communal and 
some sylvan roads); there were 
also mentioned bridges, 
footbridges and walking boards 
affected or destroyed, plus other 
objectives, which by their 
impairment leaded to the 
appearance of damages at road 
network level (figure 2). There 
were no cases of recorded 
accidents at the railway system 
level. 

Regarding the losses 
produced at road network level, 
for the analyzed interval 
(between the years 1995-2007), 
were totally or partially 
damaged, at whole basin level, a 
number of 48 roads and a total 
number of 97 bridges, 
footbridges or walking boards, 
indicating a total of 145 affected 
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Figure 3. Localization map of towns/communes 

that suffered damages in agricultural sector  
in interval 1995-2007. 

objectives. At commune or town level, there are highlighted the damages produced 
in Novaci locality (11 roads affected and 72 bridges or footbridges affected or 
destroyed), followed by Baia de Fier commune, with 25 affected roads and 
damages (totally or partially) at 16 bridges or footbridges. At basin level, in the 
interval 1995-2007, were determined such losses in 4 communes and in the 2 
towns. 

The financial estimation of the high waters produced damages at  the road 
network level, taking into account only those appeared at road level, for the period 
after the year 2000, highlights the year 2005, with losses of over 1 mil. $ (the high 
value of the losses is due to the damages on certain sectors of the national roads, 
only for those ones the value of the losses being appreciated at almost 700.000 $). 
Follows the year 2004 (estimated losses of over 260.000 $), 2006 (approximately 
220.000 $) and 2007 (the value of the estimated losses reaching almost 200.000 $, 
in this case too over 60% of the total sum it is the result of the damages and 
destructions intervened at national roads level). 
 

3. 2. Damages in agricultural sector  
Calculating for the 

analyzed interval, at the 
agricultural sector level were 
affected 3 communes and 2 
towns, counting a total of 2304, 
15 hectares of land affected 
(figure 3). The localities with the 
biggest damages recorded are 
Turburea commune (1970 
hectares affected) and Novaci 
town (222 hectares affected). At 
annual level, there are 
highlighted the damages 
produced in 2005 (1625 
hectares affected) and 2007 (592 
hectares affected). 

Analyzing the situation 
for these 2 years regarding the 
estimated value of the losses from 
the agricultural sector, it was 
determined that for the year 2005 
their amount raised up to 
approximately 600.000 $, while in 
2007 the value of the losses was 
about 300.000 $). 
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3. 3. Accidents in hydro-technical buildings  
For the analyzed period, the mass of these accidents were recorded at the 

following works: Rectification and bank defense on the Galben river at Baia de 
Fier (December 1995, June 1999, August 1999, July 2002, July 2004, June 2005, 
July 2005, July 2006, March 2007), Rectification and banking on the Gilort river at 
Novaci (June 1999, August 1999, November 2004), De-silting on the Galben river 
at Peticei (August 1999), Rectification and banking on the Ciocadia river at 
Ciocadia (August 1999) and De-silting on the Galben river at Bumbeşti-Piţic, 
Bălceşti area (July 2006). 

 
3. 4. Damages in urbanistic works level  
In this category were included the drinking water or irrigation supply 

network (both supply pipes and wells with individual or collective use), the 
electric-power-supply network, the oil and natural gases transportation network, 
the sewerage system, the telephony system etc. 

 
4. Ecological effects 

 
In this chapter were observed aspects referring to the riverbed evolution in 

transversal profile at each of the 6 hydrometric stations form the analyzed basin, to 
the physical, chemical and bacteriological (especially the values recorded by the 
sediment discharge during the high waters) and some other aspects related to the 
bio-edaphic effects. 

  
4. 1. Degradation of riverbeds and of banks  
At each high water manifestation, the banks and the riverbed suffer 

transformations, more or less obvious, dictated first of all by the peak flow 
recorded and implicitly by the water volume transported during the high water. To 
these are added stream velocity, sediment discharge, rocks characteristics from the 
analyzed sectors etc.  
 For the sake of the analysis of the modifications induced by the high waters 
at riverbed level, were used the transversal profiles lifted at the 6 hydrometric 
stations from the Gilort’s hydrographic basin. At each one of these stations were 
selected and analyzed the profiles constructed right before and after the first 2-3 high 
waters from the analyzed interval, according to the peak flow reached. In order to get 
a perspective for a longer time period referring to the modifications induced by the 
high waters at riverbed level, was extracted also a profile form 1982 and 2007 (first 
and last year from the common period of the hydrometric stations activity). 

Therefore, at Baia de Fier hydrometric station, by analyzing the 
modifications of the riverbed at multi-annual scale, it was determined that the general 
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trend is represented by the riverbed recession, with values between 155 cm and 26 cm, 
more accentuated to the right bank of the section, where the flow is permanent. At 
Ciocadia hydrometric station, left to the bridge’s abutment, towards meter 0, are 
prevailing in time the erosion processes, where the flow is concentrated and 
permanent at medium and minimum discharges. To the right, the riverbed suffered a 
continuous process of sedimentation, due to bed material depositions during the high 
waters produced in the analyzed interval. At Săcelu hydrometric station, it was 
determined that in this section the river generated in time sediment accumulations, 
rising the riverbed in the central area with over 50 cm. At Târgu-Cărbuneşti 
hydrometric station from Blahniţa river, on the left side, up to the first abutment, the 
riverbed sunk with 1-1,5 m in 26 years, while the right side was suffering 
sedimentations, rising with an average of 20 cm, and punctually even with values 
close to or exceeding 50 cm. In the monitoring section for the riverbed evolution from 
Gilort river from Târgu-Cărbuneşti locality it is obvious a strong erosion to the right 
bank, where was exceeded the value of 3 m. Beyond that area, to the left, are 
prevailing the accumulation processes, more accentuated close to the left bank, where 
the riverbed raised with an average of 70-80 cm. Regarding the modifications 
evolution manifested in the riverbed of the Gilort river in Turburea section, it was 
obvious that in the first half of the riverbed, where is concentrated the flow, are 
prevailing the erosion processes, with values exceeding often 1,5 m (the average being 
85-90 cm), while to the right side the riverbed raised with an average of 55-60 cm. 
 

4. 2. Modification of physical, chemical and bacteriological properties 
of water  
Of a great importance in the modification of physical and chemical 

properties of the water, against high waters manifestation is the rise recorded by the 
values of the sediment discharge. Measurements for this parameter are performed 
at 3 of the 6 hydrometric stations functioning in the basin. In the case of Târgu-
Cărbuneşti (Gilort) and Turburea hydrometric stations the data set covers the whole 
analyzed interval (1982-2007), while at Ciocadia this measurement type was 
performed starting with the year 1988. For analysis and comparison, were extracted 
the sediment discharges from the first 5 high waters from each station, in order to 
compare them with the multi-annual average sediment discharge. It was discovered 
that the multi-annual average sediment discharge is exceeded in those cases 50 to 
over 2000 times. The augmentation of the sediment discharge directly proportional 
with the liquid one determines also some other modifications, the most important 
being the augmentation of the turbidity (silt charge) degree, associated with a 
diminution of the amount of light that penetrates the water, that has negative 
consequences at aquatic flora and fauna level.  

From the existing data resulted also abatements of water quality for various 
reasons; it is important to remember the drinking water quality affectation, due to 
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the accidents at the water supply network, to the wells silting, to the accidents 
emerged at Turburea oil field or to the washing of residues resulted from the 
graphite or manganese extraction in Baia de Fier area. There were no records of 
significant pollutions as a result of some accidents at the sewerage system. 
 

4.3. Bio-edaphic effects  
The absence of catastrophic high waters in the Gilort’s hydrographic basin 

leaded to the absence from the statistics of the cases where important areas from 
the stock of wood were destroyed in the mountain area; in hill and plateau areas, 
where predominant are the semi-anthropic ecosystems, of agricultural type, are 
affected by the unbalances the various types of cultures from the arable land or the 
orchards, the damages produced in the analyzed interval being presented in a 
previous sub-chapter. 
 Unbalances in the aquatic systems are produced also due to the conjugation 
of human activities (wood, graphite, limestone, charcoal etc.) and high waters, 
which lead to the dislodging of wastes resulting from those activities, and to 
various perturbations of chemical and bacteriological properties of water. As an 
indirect effect of the high waters, due to the constructions on the riverbed of anti-
erosion crossings type, there must be mentioned the unbalances produced in the 
territorial repartition of fish species that effectuate seasonal upstream migrations. 
 
 5. Conclusions 
 

From the interpretation, analysis and synthesis of the data referring to high 
waters effects manifested in the Gilort’s hydrographic basin in the interval 1982-
2007, at social effects level, it comes out the fact that the most affected areas are 
those located at mountain and plateau contact area, where the fast runoff and low 
infiltration rate combine with the high volume of alluviums transported, plus the 
area near the Jiu confluence, due to the runoff concentration. The road network 
suffered significant damages especially in the last 4 years from the study (2004-
2007), most of the damages at this type of objectives being recorded in Baia de Fier 
commune and in Novaci town, situated in the northern part of the basin. The hydro-
technical constructions suffered major damages also in the 2 localities mentioned 
above (over 80% from the total losses recorded). At the damages in the agricultural 
sector level, those are approximately the same, in terms of spatial distribution, with 
the ones produced in the case of the households, being highlighted the years 2005 
and 2007. The urbanistic works did not suffer major accidents in the analyzed 
period, being identified only some isolated events that produced damages. 

Regarding the riverbeds evolution, at Baia de Fier was observed an 
accentuated deepening trend, at Săcelu prevails the riverbed silting, while at 
Ciocadia, at Târgu-Cărbuneşti (both Blahniţa and Gilort stations) and at Turburea 
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the profiles show a deepening trend in the permanent flow sector, while in the areas 
covered with water only during the high waters, predominant are the sedimentation 
processes.  

The years with the most severe damages, at all levels analyzed in this 
study, are the years 2005 and 2007, followed by the years 2004 and 2006 and at 
locality level, the most affected ones were Baia de Fier and Turburea communes, 
followed by Târgu-Cărbuneşti town and Bengeşti-Ciocadia, Bumbeşti-Piţic and 
Albeni communes.  
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