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Abstract. Rivers, in their tendency to reach equilibrium profile, undergo a 
series of permanent changes both in the minor riverbed and in major riverbed. 
Bâsca Chiojdului riverbed dynamics has a strong impact on riparian and 
ripicon ecosystems, manifesting both vertically (erosion or clogging) and 
horizontal (lateral erosion). It is one of the most active rivers in Buzău basin. 
Erosion intensity is influenced by large changes in the slope of its longitudinal 
profile. This demonstrates that it is a young water course, which develops in 
an area with active tectonic and anthropogenic interventions (bottom sills, 
bridges, lake facilities). The frequency, dynamics and intensity of erosion 
processes and phenomena affect both the environment and the local 
communities. 

Introduction 
River courses are geomorphological systems with a series of complex 

connections between input fluid flow (Q), solid flow (Qs) and riverbed geometry 
variables (Schumm, 1977). The variable which exerts a strong control over the bed 
is solid flow generated by input slope sediments in the basin (Rădoane Maria, 
Rădoane N., 2007). The control section is influenced by the complexity of 
upstream variables (anthropogenic activity, geomorphologic processes, type of land 
use, etc). Riverbed dynamics is most visible during floods caused by heavy rains or 
melting snow combined with heavy rains, leading to an increased fluid flow 
capable of transporting silt, sometimes in large amounts. Therefore, it should be 
noted that changes in riverbeds, resulting from instabilities along the sides and 
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deep riverbed, may have a negative impact on human activities and local 
communities in close proximity. 

 
2. Geographical position 
Bâsca Chiojdului is part of Buzău basin, which in its turn, is part of the Siret 

River Basin (fig. 1). Bâsca Chiojdului is therefore a rank 3 tributary of the Danube 
and has a XII-82-22 cadastral indicative (XII being indicative for Siret, a tributary 
of the Danube-order, 82 for Buzău and 22 for Bâsca Chiojdului (Atlas of Water 
Cadastre of Romania, 1992).  
 

 
 

Fig. 1 - Bâsca Chiojdului hydrographic basin’s geographical position (a - on the map of 
Romania; b - on the map of Buzău River basin) 

 
Located in the western part of Buzău river basin, with 25% growth in the 

mountains (Chiojdu Mountains - Slon), the rest belonging to the sub-Carpathian 
area, Bâsca Chiojdului is formed in the village bearing the same name in the 
Chiojd Depression, after the confluence of Bâsca cu Cale and Bâsca fără Cale 
rivers. The first artery is considered to be the main river, because its basin is 6 km2 
larger than the other. The two rivers, upstream of confluence, are strong, with 
forested slopes of 50-60‰ basin and torrential tributaries. In the longitudinal 
profile of the area of depression, the river widens its bed and valley, then narrows 
for a few kilometers, and expands again in Starchiojd Depression. A feature of this 
basin is the least sinuous water course compared to other hydrographical networks 
(Zăvoianu, 1978). The total area of the Bâsca basin is 340.29 km² Chiojdul, 
representing 6.18% of the total Buzău basin (5505 km²). 

Basin perimeter (total length) is 98.49 km, the length of the basin is 34 km, 
while the average width is 10 km. Maximum width is recorded in the middle of the 
basin (14.76 km), with almost 50% higher than average. 
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3. Methods and data    
Riverbed dynamics study (mechanical in-depth erosion, lateral processes of 

accumulation and clogging) was achieved through a more complex technology. For 
in-depth erosion, the profiles taken from Chiojdu hydrometric station were was 
made comparison landmarks. 

Accumulation processes were used to establish comparative profiles between 
2007 and 2011 (using total station and GPS), under the main bridges located along 
the river Bâsca Chiojdului. Based on the study of riverbed dynamics (significantly 
influenced by bridge pillars), we could draw conclusions on the ability of the 
bridges to withstand high flow rates. 

In the case of lateral erosion, two sets of ortho-photomaps was made in the 
spring of 2005 and 2008 have been used. A limiting factor was also the existence 
ortho-photomaps in 2008 only for certain areas of the basin, as the lower course of 
Bâsca Chiojdului. Under these circumstances, the study could only be performed 
for the lower course of the river, representing a total length of 8 km, namely the 
segment between the village of Bâscenii de Sus (downstream of the confluence 
with Zeletin) and its shedding point in the Buzău River. All these studies could not 
be achieved without repeated checks on the ground. They were designed to 
eliminate the possible errors caused either by misinterpretation of ortho-
photomaps, or by changes after the date of their implementation. In addition, field 
trips have the advantage of viewing and understanding the mechanism of 
production of phenomena. To study the vertical processes (in-depth erosion or 
clogging) cross sections were measured in February 2011 under the main 7 bridges 
over the Bâsca Chiojdului by means of total station and GPS. Afterwards, by 
superimposing the old profiles dating from 2007 and purchased from Water Basin 
Administration (WBA) Buzău - Ialomiţa we could pinpoint riverbed dynamics. 
Precise calculations were performed using AutoCAD 2007 Software to determine 
the amount of sections under bridges. A simple hydraulic calculation (knowing 
section and speed) allowed estimation of the maximum flow that can transit the 
bridges in the event of major floods. 

 
4. Bâsca Chiojdului river power 
 Gross inland river power and specific power are two parameters that 

quantify the energy of the river, namely its ability to work (Minea et al., 2011). The 
consequences of river power are erosion (in depth and lateral), transport and 
clogging. 
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Tab. 1 -  Morphometric parameters of the riverbed in Buzău area 
 

River Hydrometric 
Station Relief unit 

Profile 
collection 

date 

S 
(m²) 

I 
(‰) 

Q 
(m3/s) 

Ω 
(W/m) 

b 
(m) 

ω 
(W/m²) 

Buzău Nehoiu Carpathians 24.09.2009 61 8.2 131 10527 45 234 
Buzău Măgura Sub-

Carpathians 03.09.2009 162 3.4 305 10163 71 143 

Buzău Baniţa Romanian 
Valley - 406 0.7 1020 6997 109 64 

Bâsca 
Chiojdului Chiojdu Carpathians 13.07.2009 85 15.1 280 41434 49 846 

Bâsca 
Mare Comandău 

Carpathians 

26.07.2009 46 3.4 51 1699 21 81 
Bâsca 
Mare Varlaam 1 24.09.2009 28 20.1 86 16940 22 770 
Bâsca 
Unită 

Bâsca 
Roziliei 24.09.2009 81 8.6 217 18289 39 469 

Bâsca 
Mică Varlaam 2 24.09.2009 28 17.2 77 12979 24 541 

S = cross-sectional area, I = slope of water surface, Q = flow packed bed; Ω = the 
gross river, b = width of solid bed, ω = the specific river. 
Source: Minea G., Toroimac Gabriela-Ioana, Zaharia Liliana, Zarea R., Borcan M., 2011. 

 
5. Environmental problems generated by erosion or clogging 
Depending on the configuration of the longitudinal profile of the river, as a 

result of river’s tendency to achieve equilibrium, either deepening (erosion depth) 
or accumulation (clogging) occurs. Firstly, it is necessary a short analysis of 
longitudinal profile made for the Bâsca Chiojdului between its confluence with 
Bâsca fără Cale and its confluence with the Buzău River (fig. 2). The profile was 
developed for the average water level, the two river banks and for the 1% 
probability level (provision) - Zarea, Gheorghe, 2010. In the first section out of the 
mountains, the average slope decreases towards downstream river, from over 21‰ 
in Bâsca Chiojdului village to values of 13-14‰ in Chiojdului Depression. 
Downstream, the slope increases again up to 18-19‰ in the village Lera, then 
begins to decrease, reaching values of 9-10‰ at the confluence with Stâmnicul. 
Downstream, the average slope continues to de crease, recording the minimum 
value below 5‰ downstream of Lunca Bâscii trout reservation. It can be seen that 
Bâsca Chiojdului River presents high fluctuations of slope from one sector to 
another, unable to reach an equilibrium profile. This is explained both by the fact 
that the river is geologically young and has not had time to reach equilibrium 
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profile, and by the fact that the basin is within a very active tectonic area. Human 
intervention adds to the natural factors (dams in the mountains, changing the 
natural river course, bridges, bottom thresholds etc.) - Ichim et al., 1989.  

The configuration of longitudinal profile (fig. 2) accounts for intense in-
depth erosion or clogging generated by Bâsca Chiojdului. These greatly affect the 
environment and local communities, mostly because the affect roads and 
infrastructure. Vertical dynamics of the river can be demonstrated by performing 
cross sections profiles from time to time for the same section. Fixed reference is 
needed, so we selected the seven main bridges over the river, including six road 
and one railroad (fig. 3-4), and Chiojdu hydrometric station (fig. 5). 

The study of bridges is necessary because they are affected by the river. In 
their turn, the bridges affect the river course. Generally speaking, two types of 
danger occur: in the case of in-depth erosion, water can dig at the base or bridge 
pillars, weakening the structure, and this process can end up in bridge destruction. 
There are numerous examples of bridges destroyed by major floods (two bridges at 
Lera and Chiojdu in 1975 and the bridge between Bâscenii de Sus and Zeletin in 
2005); when clogging occurs in the major riverbed, the bridge span can be 
seriously shrunk. In the event of major floods, water either destroys the bridge or 
finds a different course, causing flooding. The 7 bridges taken into account are: 
Railway Bridge located near the confluence between Bâsca Chiojdului and Buzău; 
Road Bridge at Gura Bâscii, the most important one, because it is crossed by the 
National Road no. 10 that Buzău and Braşov; Road Bridge at the junction with 
Zeletin, located on County Road no. 102 B, which connects Cislău and Vălenii de 
Munte; Road Bridge upstream of Lera Village, located on County Road no. 102 L, 
which connects Cătina Chiojdu with Starchiojd; Road Bridge at the entrance to 
Chiojdu village; The bridge connecting the villages of Chiojdu and Starchiojd; 
Bridge located at the confluence of Bâsca cu Cale and Bâsca fără Cale, which 
allows access to the mountain area (Bâsca cu Cale Valley and Siriul Mare). 

Looking at maps 3 and 5, we can draw some conclusions. Some of them are 
warning signs worth taking seriously. Going from upstream to downstream, one 
can see that in-depth erosion is the main phenomenon under the bridges located in 
the mountains (in the extremities of Bâsca Chiojdului village). River sections 
increase by 10.93 and 6.50% respectively. These sections allow for the propagation 
of flood waves with a probability of up to 1%. These two bridges are vulnerable 
because of the deepening of the riverbed (by 67 cm for the bridge upstream). This 
process may jeopardize the pillars of these two bridges. 

The bTop of Form bbridge of the entrance to Chiojdu village (denoted by 
number 5 in maps 3 and 4) is characterized by major alluvial process (the highest 
rate of clogging of all bridges studied - 25.14%). This phenomena was enhanced by 
a local resident, who built a barn under the protective beam bridge (fig. 3). The 
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high rate of clogging is due to a significant reduction in Chiojdu river slope, 
compared with upstream mountain area. Bridge opening still offers enough space 
for smooth transit of historical floods. Bottom of Form 
 

Tab. 2 - Bâsca Chiojdului riverbed dynamics under the bridges from 2007 until 2011 
 

No. Name and location of bridge 

Section 
in 

2007 
(m²) 

Section 
in 

2011 
(m²) 

Section 
evolution 

m² % 

1 Railroad Buzău – Nehoiaşu 342.83 265.52 77.31 -22.55% 
2 National Road (N.R.) 10 - at Gura Bâscii 326.13 296.64 29.49 -9.04% 
3 County Road (C.R.) 102 B (Bâscenii de Sus) 453.12 457.67 4.55 +1.00% 
4 C.R. 102 L (Lera) 395.69 410.15 14.46 +3.65% 
5 C.R. 102 L (Chiojdu) 473.38 354.38 119.00 -25.14% 

6 Village Road (V.R.) - entering Bâsca Chiojdului 
locality 84.50 90.08 5.58 +6.60% 

7 V.R. - confluence of Bâsca cu Cale and Bâsca 
fără Cale 59.22 65.69 6.47 +10.93% 

 

 
 

Fig. 2. Longitudinal profile of Bâsca Chiojdului 
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Regarding bridge sections at Bâscenii de Sus and Lera, there is a balance 
between processes of in-depth erosion and clogging, the latter prevailing. Both 
bridges are vulnerable due to the pressure exerted by the deepening of minor 
riverbed over the pillars of these buildings. Both bridges were broken in the past, 
the one at Bâscenii de Sus in May 2005. Currently, the riverbed deepened by 1.45 
m at the base of the second pillar at Bâscenii de Sus. Although it was consolidated 
in 2005; it remains highly vulnerable to the river action. 

One of the most dangerous situations is recorded at Gura Bâscii, where the 
most important bridges are located: the road bridge on Route 10 and the railroad 
bridge (tables 2-3). 

 

 
 

Fig. 3 - Riverbed dynamics under the main bridges from 2007 until 2011 
 
The high rate of clogging (especially under the railroad bridge) resulted in 

significant reduction of river sections. If in summer 2007, the road bridge allowed 
a flow of 3%, and the railroad bridge a flow of 2%, in February 2011 they were 
allowing a flow of 5% or 6%. The Road Bridge received a protective bottom 
threshold after 2005 (fig. 4), with positive effects. Water flow decreased its speed, 
but clogging increased. In case of floods over 400-450 m³/s, the risk is that either 
the bridge give way, or the river find its way to the right (flooding household in the 
village Cislău) or to the left (flooding the Rompetrol gas station). 
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Tab. 3 - The bridges ability to manage water flow in case of flooding 
 

No. Name and location of bridge Flow 1% 
(m³/s) 

Water speed 
at 1% (m/s) 

maximum flow(m³/s) 
2007 2011 

1 Railroad Buzău – Nehoiaşu 740 1.7 583 451 
2 N.R. 10 (at Gura Bâscii) 740 1.5 489 445 
3 C.R. 102 B (Bâscenii de Sus) 560 2.0 906 915 
4 C.R. 102 L (Lera) 285 1.8 712 738 
5 C.R. 102 L (Chiojdu) 250 2.0 947 709 
6 V.R. (entering Bâsca Chiojdului) 225 2.4 203 216 

7 V.R. - confluence of Bâsca cu Cale 
and Bâsca fără Cale 135 2.5 148 164 

 
If such an event should happen, it could cause an ecological disaster in the 

area. Do not forget that the bridges are in a protected area, „Nature 2000”, a site of 
community importance. In the future, these bridges must be monitored carefully in 
order to prevent and avoid disaster. Riverbed dynamics is also available at Chiojdu 
hydrometric station, where in-depth erosion and clogging processes are currently 
being watched. The tendency is that the river deepens its bed (fig. 5). 

 The study of solid flow parameters is of particular importance for a correct 
diagnosis of environmental quality because solid flow is quantifying the amount of 
solid material (soils and rocks) that the river displaces (by erosion) and carries 
downstream. Depending on their size, alluvial deposits are of two types: in 
suspension and dragged. For suspension silt, measurements were made in the two 
monitoring sections of the WBA Buzău -   Ialomiţa, the first located on the Bâsca 
cu Cale, upstream of the village Bâsca Chiojdului, and the second at Bâsca Luncii, 
upstream of road bridge on National Road 10. 

 During the 17 years of study, there is a significant variation from one year 
to another as far as the concentration of solid flow is concerned, in close 
correlation with the dynamics of fluid flow (Table 4). Very high values registered 
in 2004 are explained by the fact that measurements were recorded during a 
massive flood in July (67.5 m³/s) - fig. 4. The flood in July 2004 occurred largely 
in Bâsculiţa and Priseaca sub-basins, tributaries of Bâsca cu Cale (at the same time, 
a very destructive flood occurred in the river basin of Nehoiu). The high amount of 
silt transported by water during that particular flood is explained by deforestation 
of 2004 on in the upper part of these sub-basins. 

 From data given in the table (table 5, fig. 4) results that solid flow 
concentration is usually higher at the confluence of the Bâsca Chiojdului and 
Buzău, which proves that the erosion is higher in the Subcarpathians as a result of 
deforestation. 
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Fig. 4 - The 7 bridges over the Bâsca Chiojdului (February, 2011) - R. Zarea 
 
The average concentration for suspension silt is of 128.2 mg/l for Bâsca cu 

Cale, upstream of Bâsca Chiojdului village, and 159.9 mg/l at Gura Bâscii. Based 
on these values, when liquid flow is given, one can determine solid flow 
parameters. Thus, over the 17-year period analyzed, the average flow for 
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suspension silt was about 0.091 kg/s for Bâsca cu Cale, and 0.662 kg/s for Gura 
Bâscii. 

In 2004, when highest values were recorded, the average yearly values for 
the two sections were 0.378 kg/s, and 1.777 kg/s respectively. Every year, the river 
carries silt in suspension, an average of 2882 tons for the Bâsca cu Cale, and 
20,888 tons at the confluence with the Buzău (7 times more). 
 

 
 

Fig. 5 - Cross profile of Bâsca Chiojdului at Chiojdu hydrometric station (data offered by 
Buzău Hydrometric Station) 

 
The amount of dragged silt is more difficult to measure and quantify. For the 

Bâsca Chiojdului estimates can be done only by analyzing the longitudinal profile 
of the river and by comparing it to other adjacent basins, where hydrometric 
stations perform systematic measurements of solid flow. 

Given the longitudinal profile, the hydrological regime and riverbed 
structure and size distribution, one can easily inferred that dragged silt prevails 
over suspension silt (Zăvoianu, 1985). The staff at the Forecasting, Hydrology and 
Hydrogeology Service of Buzău - Ialomiţa Water Administration made an 
estimating by putting together dragged and suspension silt. 

Analyzing Table 8 and Fig. 10, one can see that multi-annual values of solid 
flow  kept on growing between Chiojdu (32 kg/s) and Calvini (42.6 kg/s). Later on, 
due to lower slopes, solid flow decreases to one third (14.3 kg/s). 
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Tab. 4 - Suspension silt (mg/l) transported by the Bâsca Chiojdului from 1994 until 2010 
(measurements made by WBA Buzău - Ialomiţa) 

 
Section Upstream of Chiojdu river Upstream of Buzău river 

Year Minimum Average Maximum Minimum Average Maximum 

1994 13.0 25.7 40.0 21.5 73.0 150.0 

1995 15.0 106.7 282.0 43.5 155.4 295.0 

1996 110.0 293.2 1024.0 141.5 362.2 756.0 

1997 46.0 156.5 305.0 51.5 226.3 562.0 

1998 33.0 103.2 214.0 37.0 93.8 150.5 

1999 38.0 122.2 204.0 39.0 144.9 358.0 

2000 27.0 95.0 180.0 53.5 124.8 224.5 

2001 36.0 59.0 73.0 51.0 65.9 71.5 

2002 9.0 65.0 152.0 9.0 61.0 136.0 

2003 5.0 53.3 149.0 7.0 58.5 122.0 

2004 63.0 629.8 2109.0 11.0 558.8 2025.0 

2005 17.0 101.0 164.0 32.0 141.3 269.0 

2006 2.9 93.9 320.0 19.0 187.8 501.0 

2007 2.0 20.0 51.0 2.0 9.4 19.0 

2008 2.0 12.5 31.0 1.0 8.9 13.3 

2009 2.7 23.9 39.3 6.7 42.8 166.0 

2010 18.6 217.7 836.6 4.0 404.2 938.6 

Total 2.0 128.2 2109.0 1.0 159.9 2025.0 

 
Extrapolating the calculations for one year, the total amount of silt is of one 

million tons/year at Chiojdu and nearly 1.35 million at Calvini. The amount 
decreases to about 450,000 tons/year at the confluence of the Bâsca Chiojdului and 
the Buzău. 

In 2004, an estimated value of 592,000 t/year was established at the 
confluence of the Bâsca Chiojdului with the Buzău (Rădoane Maria and Rădoane 
N., 2004). The lower value calculated in 2010 (450,000 tons/year) is explained by 
the higher rate of riverbed clogging on the final section of the Bâsca Chiojdului  
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Tab. 5 - Amount of suspension silt transported by the Bâsca Chiojdului from 1994 until 
2009 (measurements made by WBA Buzău - Ialomiţa) 

 
Section Upstream Chiojdu Upstream the confluence with Buzău 

Year 

Average 

concentration 

(mg/l) 

Average 
liquid 
flow 
(l/s) 

Average 
solid 
flow 

(kg/s) 

Yearly 
amount 

(tonnes) 

Average 

concentration 

(mg/l) 

Average 
liquid 
flow 
(l/s) 

Average 
solid 
flow 

(kg/s) 

Yearly 
amount 

(tonnes) 

1994 25.7 262 0.007 221 73.0 1570 0.115 3,637 

1995 106.7 427 0.045 1419 155.4 2560 0.398 12,551 

1996 293.2 880 0.258 8136 362.2 5280 1.912 60,297 

1997 156.5 905 0.142 4478 226.3 5430 1.229 38,758 

1998 103.2 765 0.079 2498 93.8 4590 0.431 13,629 

1999 122.2 665 0.081 2554 144.9 4000 0.580 18,290 

2000 95.0 412 0.039 1230 124.8 2470 0.308 9,713 

2001 59.0 400 0.024 757 65.9 2400 0.158 4,983 

2002 65.0 442 0.029 917 61.0 2640 0.161 5,091 

2003 53.3 355 0.019 599 58.5 2100 0.123 3,879 

2004 629.8 600 0.378 11920 558.8 3180 1.777 56,039 

2005 101.0 1800 0.182 5740 141.3 10500 1.484 46,799 

2006 93.9 364 0.034 1075 187.8 2180 0.409 12,933 

2007 20.0 164 0.003 95 9.4 1000 0.009 284 

2008 12.5 381 0.005 158 8.9 2280 0.020 631 

2009 23.9 590 0.014 441 42.8 3540 0.152 4,739 

2010 217.7 981 0.214 6749 404.2 4930 1.993 62,851 

Total 128.2 588 0.091 2882 159.9 3480 0.662 20,888 

 

major riverbed. This process is determined by the change in the flow of the Buzău 
(because of Siriu dam) and by local defense constructions (such as bottom 
threshold designed to protect National Road Bridge 10). 

The figures and data speak for themselves about the large scale of clogging 
on the Bâsca Chiojdului, a phenomenon amplified by the hydrologic changes of the 
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Buzău after commissioning of the Siriu dam. 
By a simple calculation, we can estimate an annual rate of clogging of 

around 893,000 tonnes in the Calvini - Gura Bascii sector. This value should be the 
maximum amount of ballast that can be exploited each year without a massive 
impact on the environment. 

6. Lateral erosion and its impact on environment 
Lateral erosion (riverbank overthrow) is a specific phenomenon for 

Subcarpathian sector (being the dominant phenomenon in this sector). This 
phenomenon is more intense during floods and it results in major riverbed expansion 
at the expense of terraces. It is a phenomenon that causes damage to both human 
activities and the environment. Lateral erosion causes changes in the use of land, 
removing areas of land from agricultural or forestry use, with negative effects on 
ecosystems. In worst cases, buildings can be destroyed (bridges, culverts, dams or 
gabions). This phenomenon is at its high during floods, while accumulation 
processes (alluvial) occur in conditions of low flow, particularly in the lower river 
slope sectors. 
 

 
Fig. 6 - Bâsca Chiojdului riverbed dynamics from 2005 until 2008 (overview) 

 

Further analysis was made in the 8 km area of the Bâsca Chiojdului, namely 
the segment between the village of Bâscenii de Sus (downstream of the confluence 
with Zeletin) and its shedding in Buzău River (fig. 6-7). In the analysis, major 
changes in the riverbed were revealed, lateral erosion being the major phenomenon. 
Thus, in a 3 year span a total of 61,507 m² of land (6.15 hectares) were destroyed. 
We are talking about farmland, pastures, meadows and orchards. Accumulation 
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processes also occurred, nonetheless over smaller areas (15,079 m2 or 1.5 hectares), 
especially in forests, where water speed during floods is much slower. 

Map 1 – 2005    Map 1 – 2008 

  
Map 2 – 2005     Map 2 – 2008 

  
Map 3 – 2005    Map 3 – 2008 

  
Map 4 – 2005     Map 4 – 2008 
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Map 5 – 2005    Map 5 – 2008 

  
Map 6 – 2005    Map 6 – 2008 

  
 

Fig. 7 - Bâsca Chiojdului riverbed dynamics from 2005 until 2008 
 
By a simple calculation, we record an annual rate of destruction on the lower 

banks of around 2,563 km2/year for the Bâsca Chiojdului, which means one hectare 
every 4 years. In these areas there is a dramatic change in the use of land, turning 
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the forests and agricultural land in deserted areas, which define major riverbeds. 
 

 
Fig. 8 - Suspension silt dynamics of Bâsca Chiojdului from 1994 until 2010 

 

 
Fig. 9 - Suspension silt dynamics of Bâsca Chiojdului from 1994 until 2010 

 
Tab. 6 - Solid flow of Bâsca Chiojdului 

 

No. Area Area 
(km²) 

Solid flow 
(g/s/ km²) 

Liquid 
flow 

(kg/s) 

Yearly amount of 
silt (tons) 

1 Chiojdu hydrometric station 114 280 32.0 1,009,843 

2 Corbu – downstream confluence 
with Corbu 142 230 32.6 1,028,778 

3 Cătina – downstream confluence 
with Stâmnic 211 188 39.6 1,249,681 

4 Bâscenii de Sus – upstream 
confluence with Zeletin 236 177 42.0 1,325,419 

5 Calvini – downstream confluence 
with Frăsinet 294 145 42.6 1,344,354 

6 Upstream confluence with Buzău 340 42 14.3 451,274 
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Fig. 10 - Solid flow of Bâsca Chiojdului 
 

This requires additional work in order to reinforce the riverbed and the river 
banks. The sector between Bâsca and Zeletin received major investment after the 
2005 floods. Numerous dams, gabions and boulders nets were built. Therefore, 
villages and towns in this area are protected from floods. However, the risk still 
exists. The destructive force of this river is notorious. 

 
Conclusions 
Bâsca Chiojdului River, developed mostly in the Sub-Carpathians area, is 

characterized by high gross fluvial power (41.434 W/m) and specific fluvial power 
of 846 W/m2, which shows that it displays the greatest riverbed mobility in Buzău 
area. This is generated by the longitudinal profile of the river and by human 
intervention. It aims to achieve a relatively balanced profile, otherwise a common 
tendency for Subcarpathians’ rivers. This accounts for the intense dynamics of the 
riverbed, manifested as in-depth erosion, clogging and lateral erosion. 

Analyzing the longitudinal profile, there is a deepening of the riverbed with 
values between 60 and 150 cm up to Chiojd depression then there is an alluvial 
riverbed, which can be explained by a decrease in the river slope. 

In-depth erosion affects the pillars of bridges, thus weakening their structure, 
which can lead to their destruction in case of massive floods. Clogging may have 
the same effect. 

As far as lateral erosion is concerned, it occurs mainly during floods, which 
leads to an expansion of major riverbed at the expense of terraces. For the 8 km 
segment under study, it was noted that the annual rate of destruction of the river 
banks is 2563 m2/km/year, this leading to the destruction of 1 hectare of land, 
every four years. 
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High solid flow transported by the river overlaps with the high water level 
period (which occurs in late spring - early summer or during torrential rainfall). 
The concentration of silt is higher at the confluence with Buzău River, which 
shows an intense erosion in sub-Carpathian area. This phenomenon is triggered by 
massive deforestation that took place here. Silt transportation varies along the river 
course. Upstream of Calvini, it is around 1.5 million tons/year. It decreases to 
450,000 tones/year at the confluence with the Buzău River (2010). This 
phenomenon can be attributed to Siriu dam planning and to defense measures.  

In conclusion, Bâsca Chiojdului is one of the most active Subcarpathian 
rivers in terms of riverbed dynamics, and it displays complex processes of in-depth 
and lateral erosion. 
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