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Abstract. In this paper we discuss the response of a braided river to climate and human changes in the last 100 years. 

Between Gura Humorului and the confluence with Siret River, on a length of about 110 kilometres Moldova River has 

the features of a braided river channel, supplied with water and coarse sediments by the tributaries which originate from 

the area of crystalline and flysch mountains. Between years 1910 and 2005, the river channel of Moldova River 

continuously narrowed on a descendent linear trend until about 76%. At the same time, the marginal vegetation 

extended its surfaces within the alluvial plain from 38% in 1960, to 71% in 2005. The result is the metamorphosis of 

river channel from braided to wandering and from wandering to sinuous. The phenomenon has first installed 

downstream of the extra-Carpathian reach and migrates towards upstream. 
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1. Introduction 
 

River channels represent a natural environment with 

great potential for change, in time. This is the 

reason why the interest of the scientific community 

is focused on them, for better understand the 

manner of response to different driving factors. 

Perhaps the most interesting, according to many 

researchers opinion (Hooke, 2000; Brierley & 

Fryirs, 2005; Rădoane et al., 2013b), is the answer 

to the following question: how sensitive are the 

natural environment components to climate changes 

in the last century? The necessity of responses with 

high degree of accuracy made that the interest for 

rivers and landforms to increase of good reasons: on 

one hand, because the adjacent areas of rivers are 

the most used in human terms, and on other hand, 

these hydro-geomorphological landforms may be 

considered true research laboratories of temporal 

changes. 

Choosing a period of 100 years to assess the 

phenomenon of river channel change at reach scale 

is motivated by the source of evidences used to 

asses these changes (in this case, instrumental 

registrations from year 1959 and cartographic 

documents, from year 1910). For Romania, the 

oldest cartographic sources for a detailed analysis of 

planform channel chan ges are dated in 1764 

(Transylvania) and 1894-1910 (for the rest of the 

territory) (Rădoane et al., 2013a). Considering the 

European context, the evaluation period of river 

channel planform changes on basis of cartographic 

documents can reach 200-250 years (Surian et al., 

2009). 

In this context, overall, we wanted to know the 

type of response of a braided river to climatic and 

anthropic changes for the previous 100 years. 

Moldova River, between Gura Humorului and the 

confluence with Siret River presents the 

characteristics of a braided channel, supplied by 

water and coarse sediment by the tributaries which 

originate from crystalline and flysch mountains. 

The planform changes of Moldova River for a 

period of about 100 years can offer responses to the 

above questions, at least partially. This river 

channel can be considered a typical case of 

metamorphosis (complete transformation), in sensu 

Schumm (1969), through which a river modifies its 

dimensions, shape, gradient and channel typology 

as response to the alteration of water discharge and 

sediment load balance. 

 

2. Study area and working methods 
 

Study area is represented by the extra-Carpathian 

reach of Moldova River (downstream of Păltinoasa 
village (Table 1, Fig. 1) with a length of about 110 

km. In this paper, our attention is focused on the 

alluvial plain, respectively on the river channel, 

active width and floodplain width and the 

modifications recorded in the last century. The 

general slope gradient of the river within this sector 

is 0.0021 m/m, which commonly indicates a river 

characterized by strong alluvial transport activity.
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Table 1. Characteristics of Moldova River and its drainage basin at 5 hydrometric stations  

(the grey band refers to the study area from this paper)  

Hydrometric 

station 

River basin area 

A (km2) 

Elevation 

H (m) 

River length 

(km) 

Mean annual 

discharge 

(m³/s) 

Suspended 

sediment load  
(kg/s) 

Fundu Moldovei 294 739 45 3.57  

Prisaca Dornei 567 657 94 7.30 2.44 

Gura Humorului 1887 480 120 17.04  

Tupilaţi 4016 236 157 32.84 35.30 

Roman 4299 180 213 35.27 16.10 

 
The Moldova River crosses the first two units 

diagonally between Lucina Peak (1588 m) and Gura 
Humorului (480 m), and downstream from Gura 
Humorului to Roman (180 m), the river flows into 
the extra-Carpathian region, where the last two units 
are present. Consequently, metamorphic rocks, 
which are the most resistant to erosion, are located 
in the upper area of the drainage basin; sedimentary 
rocks, such as sandstones, limestone, and marls, are 

found in the median area of the basin; the most friable 
materials are present in the inferior part of the basin. 

The petrographic diversity of the perimeter of 

the drainage basin and the high sediments 

reworking rates in this area are the main causes for 

the large extent of the extra-Carpathian floodplain 

of the Moldova River, which is an important area 

for exploitable mineral aggregates. 

 

 
Fig. 1. Location of the extra-Carpathian alluvial plain of Moldova River and the position of 9 reaches  

with quasi-uniform features. Discussions in text 

 

In order to elaborate the specific measurements 

regarding planform channel changes of Moldova 

River in the extra-Carpathian reach, we detain a 

consistent database, edifying for the last century: 

the Austrian maps from 1910, topographic maps 

edition 1960, topographic maps from 1980 and 

orthophotos, edition 2004-2006 (Table 2). 

 

Table 2. Synthesis of cartographic materials utilized in this study 

Name of the map 
Date of 

survey 
Scale Projection Institution 

Spatial 

resolution 

Third Austro-Hungarian 

military surveying 
1890-1910 1:25.000 

Stereographic Projection 

Tg. Mureş 

on Bessel ellipsoid 1841 

Institute of Military 

Geography, Vienna  

 

 

Topographic maps 1957 1:25.000 

Cylindrical Projection 

Gauss – Kruger 

Pulkovo 1942 

Romanian Military 

Survey Service 
 

Topographic maps 1980 -1985 1:25.000 

Cylindrical Projection 

Gauss – Kruger 

Pulkovo 1942 

Department of Military 

Survey 
 

Orthophotos 2004-2006 1:5000 

Stereographic Projection 

Stereo 70 

Krasovschi Ellipsoid 

ANCPI 0.5m/pixel 
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The methodology used to elaborate the 

measurements was described in detail by Rădoane 
et al., (2013a) and we will not return to this aspect. 

It is very important to highlight the importance of 

segmentation in sub-reaches, as much as possible 

homogeneous of planform river channel, in order to 

avoid the alteration of obtained results. The 

delimitation of sub-reaches represents an activity 

based on expert type judgements regarding the 

abrupt changes in channel width, of braiding index, 

sinuosity index, lateral migration, human 

disturbances etc. (according to Rinaldi et al., 2011). 

In the same manner was determined the degree of 

artificiality or human intervention on river channel 

which varies between 0 (completely natural) and 

100 (completely artificial). For Moldova River, on 

the studied reach Rădoane et al., 2013b calculated 

that almost 30% from river length is included in the 

category of low artificiality, 47% presents a 

moderate degree of artificiality and only 23% from 

river length presents a high morphological quality 

index (MQI). These values indicate that Moldova 

River evolved in quasi-natural conditions, and the 

factor that conducted to the increasing of the degree 

of artificiality is mainly represented by the presence 

of gravel pits and the damming of some sub-

reaches. 

 

3. Results 
 

On a length of 110 km from the Carpathian exit of 

the river until the confluence with Siret, Moldova 

River presents the dominant features of a braided 

river with gravel bed, river banks with a height 

which does not exceed 2 m, composed by gravels 

and a layer of fine materials, sandy at surface. A 

more detailed analysis of planform configuration 

showed that there are 9 reaches where the type of 

channel may be different (Fig.1). A brief 

description of them is given below. 

Sub-reach 1 (Păltinoasa-Berchişeşti). Presents a 
length of 11 km, semi-confined (degree of 

confinement of 62% and index of confinement of 

about 1.2, according to the methodology proposed 

by Rădoane et al. (2013a); it represents the exit of 

the river from the mountain area, with an average 

general slope of 0.0054m/m, average of floodplain 

width of about 1000 m, channel width, 234.2 m (in 

the last century the channel narrowed with 75.2%). 

It is braided type, with an average of the braiding 

index of 1.66. The degree of artificiality is 0.88, 

which means that the human disturbances in this 

reach are at small scale. 

Sub-reach 2 (Berchişeşti-Cornu-Luncii), braided 

(braiding index, BI=2.29), 10.2 km length,  

non-confined. Average slope of this reach is 

0.0051m/km, floodplain width, 1300 m and channel 

width, 573 m. The artificiality increases to 1.22, and 

this is given by the presence of 3 gravel pits, but 

also the presence of water works for supply public 

utilities, which contributes to the reduction of river 

channel water discharge. 

Sub-reach 3 (Cornu-Luncii-Bogata (Baia). A 

non-confined reach (with no degree or index of 

confinement), 5.6 km length which fits to braided 

typology (BI=2.19). Mean slope along reach is 

0.0033m/m, floodplain width, 2500 m and channel 

width, 650 m. The presence of 4 gravel mining 

points determines an increasing of the artificiality 

degree. 

Sub-reach 4 (Bogata-Fântâna Mare) is a braided 

reach (BI=2.37), with a length 0f 9.7 km. At 

present, the channel is 293 m width and floodplain 

is 2100 m. Mean channel in this reach slope is about 

0.0032m/m. Regarding the degree of artificiality or 

the human intervention, this reach is characterized 

by the presence of 3 gravel pits and, consequently, 

by a low degree of artificiality. 

Sub-reach 5 (Fântâna Mare-Roşiori) with a 
length of about 8.4 km and characterized by a 

general slope of 0.003m/m, channel width, 754 m 

and floodplain width, 2500 m. This reach is braided 

(BI=2.72). An explication of channel width 

increasing in this reach may be the contribution 

(water and sediments) brought by right tributary, 

Râşca River, but also the high erodability of river 
banks in the area Fântâna Mare-Roşiori, which 
determines sediment supply downstream and 

automatically is a favourable factor for channel 

widening. In this reach, human intervention is 

represented by 4 gravel pits, such as the degree of 

artificiality is 0.65. 

Sub-reach 6 (Roşiori-Cristeşti), braided 
(BI=2.79) with a length of about 13.3 km and a 

general slope of 0.0027m/m. The reach is non-

confined, with no degree or index of confinement, 

consequently characterized by no lateral constraint 

and a braiding index in a continuous decrease, from 

3.71 (1960) to 2.79 (2005). Channel width average 

is 389 m and floodplain width about 3000 m. In this 

reach we identified 5 gravel pits, with a degree of 

artificiality of about 0.68. 

Sub-reach 7 (Cristeşti-Tupilaţi), a braided reach, 
non-confined, with a length of about 25.1 km. 

Channel width is 329 m, floodplain width 2100 m 

and the general slope is 0.0021m/m. The very well 

sorted gravels reserve determined an intensification 

of exploitation along time, in present being active 

more than 10 gravel pits. 
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Sub-reach 8 (Tupilați-Cordun) represents a 

semi-confined reach, with a degree of confinement 

of 38%. Channel width average is 214 m, floodplain 

width, 1100 m, general slope, 0.0017m/m. At the 

moment, the reach has a transitional channel, from 

braided to wandering (even sinuous) (BI=1.61); this 

value is very close by the 1.5 threshold and BI is 

diffuse. The degree of artificiality is 0.35, 

characterized by the presence of 2 gravel pits. 

Sub-reach 9 (Cordun-confluence with Siret 

River-Cotu Vameş) is a sinuous reach, with a 
sinuosity index of 1.18 and a length of 

approximately 6.6 km. Channel width is 99 m, 

floodplain width, 900 m and channel slope, 

0.0013m/m. Regarding the human intervention in 

this reach, it is characterized by the damming of the 

river channel (in order to protect Roman city) and 

gravel pits less as number, 1 respectively. 

A succession of cartographical imagery 

depicting reach no. 3 shows significant decadal 

changes in terms of the decrease in the number of 

branches and channel narrowing (Fig. 2A). Channel 

adjustment mechanisms, at least post-1950, 

occurred in relation to an increase in streamflow 

discharge and decreasing suspended sediment load 

(Fig. 2C). Intensive extraction of coarse sediment in 

the 101 gravel plants distributed along Moldova 

River contributed to a large extent to channel 

narrowing and incision. The volumes of mineral 

aggregates extracted in interval 2009-2011 varied 

between 1.071 and 0.868 x 10
6
 m

3
. These quantities 

represented 54% from the alluvial materials 

supplied by the source area basin, 458 m
3
/km

-2
year

-1
, 

respectively (Rădoane et al., 2013b). Thus, in the 

1950-2010 period, the mean monthly streamflow 

discharge increased with 20% (according to the 

general trend of increase of the precipitations in the 

NNE side of Siret drainage basin). Regarding the 

suspended sediment load discharge, this also 

increased with 55%, in the same interval. 

 

 
Fig. 2. A. Succession of cartographic imagery of reaches no. 2 and 3 of Moldova channel between 1944 and 2005, showing  

the decrease of the number of branches and the invasion with vegetation of old isles. B.  

Junction between Moldova and Siret rivers. The sediment load of the river originates from the gravel plants. C.  

The multiannual variation of streamflow discharge and suspended sediment load in the extra-Carpathian sector of Moldova 

(the tendency of increase in suspended sediment load in the closing section of the river is a result of sediment remobilization 

by intensive gravel mining, particularly post-1995). 
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Moreover, anthropogenic intervention within the 
channel led to an increment in suspended sediment 
load towards the junction with Siret River, thereby 
explaining the increasing suspended sediment load 
values in Roman, particularly after 1995 (Fig. 2C). 
In the image showing the junction of the two rivers 
the high suspended sediment load of river Moldova 
is apparent; considering the absence of flood events 
within its drainage basin, this image is conclusive for 
the anthropogenic effect in sediment remobilization. 

In conclusion, at least for the previous decades, 
the extra-Carpathian reach of Moldova River 
presents a controlled morphological quality, natural 

and anthropogenic, as follows: a natural increase of 
streamflow discharge according to the general trend 
of the increase of precipitations; a decrease of the 
volume of coarse material and an increase of the 
sediment suspended load, both phenomenon due to 
the presence of 101 gravel pits distributed along the 
river. These aspects, as discussed in the next 
sections of the paper, present direct and quiet 
dramatic effects on the morphological elements of 
the river channel. 

 

3.1. Channel planform changes 
 

From the given example (Fig. 2), we can deduce 
that the parameter with the most significant 
modifications in planform configuration is channel 
width. This index has the most sensitive adjustment 
to flow regime changes and determines the 
modification of all other variables of river channel 
geometry. Gravel bedrivers corroborated with 
erodible banks (such as Moldova River) are the best 
examples in this sense. Channel width of Moldova 
River continuously narrowed on a linear descendent 
trend, in the last century, from 1219 m (1910) to 
691 m (1960), 487.6 m (1980) and 293.6 in 2005. If 
channel width from 1910 is considered 100%, than 

the mean narrowing for the extra-Carpathian reach, 
was about 43% in 1960, 59% in 1980 and 76% in 
2005 (Table 3). We can remark 2 phases of 
narrowing: a first one, more pronounced, until 1960 
(a narrowing of about 10.5m/year) and a second 
one, after 1960, with a narrowing of approximately 
8.8 m/year. 

The total narrowing (in %) for the 110 km length 

(extra-Carpathian reach) is not uniform; it varies 

along the reach from 47% in the median course to 

85.6% near the confluence with Siret River. We 

consider that this variability is given by the 

succession of sedimentation areas, separated by 

sectors with relative narrowing called nodes, is well 

preserved and evidenced by the variation of the 

braiding index along the river (Fig. 3B). It is related 

to the pulsating mechanism of water and sediment 

transport (Church & Jones, 1982; Bertoldi et al., 

2008), resulting in an alternation of transport zones 

(whereby the channel is “almost unitary”, acting as 
nodes) and sedimentation zones (whereby 

accumulation occurs in the sense of isles and lateral 

erosion increases). In the case of Moldova River, 

the graphs of the braiding indices in three 

successive time frames during the past 45 years 

show the sequence of nodes and sedimentation 

zones, as well as the continuing loss in amplitude of 

the latter. Instead, the position of nodes remained 

largely unchanged throughout this entire period. 

Sedimentation zones also develop vertically, i.e. the 

thickness of Holocene sediments along Moldova 

consists of a succession of “alluvial fans”, as 
labelled by Ichim (1979), with maximum thickness 

in the proximal area (Fig. 3A). 

Channel narrowing is correlated also, with the 

modification of braiding index. This parameter was 

estimated using Ashmore (1991) method (defined 

also by Egozi & Ashmore, 2008) in order to 

eliminate as much as possible the imperfection of 

subjective measurements. Overall, the braiding 

index indicates a decrease in the last 50-60 years, 

from 3.2 (1960), to 2.6 (1980) and 2.0 in 2005. We 

did not take into account the year 1910, because of 

the lack of precision in mapping the channel braids. 

In time, the flow concentrated, the number of braids 

reduced (from maximum 10 in 1960 to 8 in 1980 

and approximately 5 in 2005). The decrease of 

braiding index took place at the same time with the 

reduction of bar surfaces and after that, their 

transformation in islands and floodplain annexation 

(marginal vegetation). This mechanism was 

surprised within a year (Fig. 4). 

 
Tabel 3. Mean values of channel width (meters) and total narrowing (%) for the 9 reaches 

Year Reach1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Reach 8 Reach 9 

1910 938.46 1053.32 1290.78 1201.47 1380.36 1239.89 1573.13 1048.74 687.55 

1960 493.46 573.01 699.89 582.02 731.33 758.72 757.32 768.47 630.69 

1980 416.64 479.94 519.47 469.05 756.77 644.46 535.76 409.59 235.75 

2005 234.16 363.36 657.04 293.59 754.70 389.15 320.43 214.58 99.57 

Total 

narrowing 

(%) 

75.2 65.3 49.1 75.1 47.0 68.6 79.7 79.6 85.6 
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Fig. 3. A. Location of the large alluvial fans identified also in vertical plan along the extra-Carpathian reach of Moldova.  

B. Spatial-temporal variation of the braiding index on river Moldova – extra-Carpathian sector, 1960-2005.  

The decreasing amplitude of sedimentation zones, as the channel underwent narrowing and the number of branched 

diminished, is highlighted in the chart. 

 

 
Fig. 4. Bar evolution through annexation to an island and transfer from within channel vegetation to marginal vegetation 

(Păltinoasa area) 
 

Table 4. Synthesis of braiding index values for the 9 reaches of Moldova River 

Year Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Reach 8 Reach 9 

1960 3.4 3.33 2.71 3.02 5.64 3.71 3.12 2.22 1.96 

1980 2.57 3.37 2.67 2.82 2.9 3.36 2.56 1.93 1.22 

2005 1.66 2.29 2.19 2.37 2.72 2.79 1.94 1.61 1.09 

% 48.8 68.8 80.8 78.5 48.2 75.2 62.2 72.5 55.6 

  

Braiding index evolution for each of the 9 

reaches analysed is presented in Table 2. The most 

affected were the areas overlapped on sedimentation 

zones 1, 2 and 3 from Fig. 3A, and the least affected 

the reaches superimposed on the nodes areas. In 

reach 9, the last one before the confluence with 

Siret River, the braiding was already reduced in 

1960 and almost totally disappeared in 2005, river 

channel becoming wandering-sinuous. 

Additionally to braiding index, the sinuosity 

index was also determined in different considered 

moments in time. If in the year 1960 none of the 9 

reaches was characterized by pronounced sinuosity 

(all sinuosity values registered were situated under 

1.03), in 2005 the lowest reaches (7, 8 and 

especially 9) started to be more and more sinuous 

(SI exceeds 1.1) (Table 5). 
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Table 5. Synthesis of sinuosity index values for the 9 reaches of Moldova River 

Reach 9 Year Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Reach 8 

1.09 1960 1.03 1.02 1.05 1.01 1.01 1.01 1.02 1.04 

1.10 1980 1.01 1.01 1.02 1.01 1.01 1.01 1.02 1.05 

1.18 2005 1.03 1.01 1.03 1.02 1.03 1.01 1.10 1.12 

 

In conclusion, the 3 morphometric variables 

analysed (channel width, braiding index and 

sinuosity index) indicate with high fidelity the river 

channel metamorphosis of Moldova River during 

the last monitored 100 years. All these variables are 

registering a threshold between reaches 6 and 7; 

here is the point where a change of channel 

typology occurs. In the synthesis diagram which 

summarises this observation (Fig. 5) we can deduce 

that typology changing tendency migrates from the 

confluence with Siret River towards upstream, and 

the sinuous and wandering types are replacing the 

braided typology. 

 

 
Fig. 5. Threshold of channel typology change from braided to wandering-sinuous between reaches 6 and 7 and its upstream 

migration tendency. 
 

 

 
 

Fig. 6. Relationship between channel slope (S) and sinuosity (SI) and braiding (BI) indices on the extra-Carpathian 

sector of river Moldova. Each correlation point stands for an average value for each of the 9 representative reaches 

in 1960 and 2005 
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This mechanism is better understood if we 

analyse how the two morphometric indices 

(sinuosity, SI, and braiding, BI) and channel slope, 

S, are related (Fig. 6). Between 1960 and 2005, on 

its 110 km-long course between the exit from the 

Carpathian area and the junction with River Siret, 

the sinuosity index begins to change at slope values 

of about 0.003 m/m. In 2005 the flexure of the 

sinuosity curve around 1.2 is much sharper 

compared to 1960, when SI was barely above 1.05. 

At present, the process of channel change from 

braided-wandering to wandering-sinuous is in 

progress. Moreover, a decrease in the braiding 

index (BI) also occurs at slope values around 0.003 

m/m, with values dropping from above 4 to under 2. 

 

3.2. Vegetation cover dynamics 

 

The alluvial plain of Moldova River is covered with 

vegetation represented especially by mesophilic and 

meso-xerophile meadows. To this can be added 

species of hygrophile vegetation in the areas with 

humidity exceed and floodplain meadows, along the 

main course, secondary braids and even tributaries. 

In the area Bogata-Baia, Bogdănești and Râșca 
there are big surfaces covered with hygrophile 

vegetation. Specific to Moldova River floodplain 

are genera: Phragmites, Potamogetus, Ranunculus, 

Polygonum, Mentha etc. 

In the past, within the alluvial plain of Moldova 

River the groves and meadows were much more 

extended. With time, deforestation was conducted 

and this phenomenon continues at the present. The 

forests that we can observe along Moldova River 

nowadays are those from Baia-Cornu Luncii area. 

At the same time with deforestation, the agricultural 

area increased, and other surfaces from Moldova 

River floodplain, after hydro-amelioration works, 

were covered with cereals and technique plants 

(Râşca-Baia zone) (Amăriucăi, 2000). 

The measurements realized in the first 4 reaches 

along the extra-Carpathian reach of Moldova River 

(with a length of about 36.5 km) showed that marginal 

vegetation developed continuous in the last decades, 

detrimental to active channel width (unvegetated) 

and vegetation developed within the channel. The 

results represented in Fig. 7 are edifying.  

Marginal vegetation extended continuously its 

occupied surfaces from 38% in 1960, to 71% of the 

alluvial plain in 2005. At the same time, the surface 

of islands and active width progressively decreased, 

concomitant with the channel incision and narrowing 

phenomenon. In islands case, the surface decreases 

from approximately 30% to 8% and the active width 

from 32% to 20% (from 400 ha to 200 ha). 

 
Fig. 7. Proportion of the alluvial plain occupied by the 

unvegetated active channel,  

marginal vegetation and islands 

   

In conclusion, channel planform adjustment is 

founded in direct relation with the modifications of 

riparian vegetation. The decrease of channel width 

means actually the advancement of arboreal 

vegetation and shrubs in the domain within river 

channel (braids or older bars). This type of 

vegetation, especially the arboreal through the 

radicular system, contributes intensively to the 

acceleration of incision and narrowing of river 

channel.  

 

4. Discussions and conclusions 
 

The increased interest for knowing the temporal 

tendencies of channel changes, their magnitude and 

causality is determined by the necessity of choosing 

the best management measures of rivers. The case 

of the behaviour of Moldova River is representative 

for Romanian geographic area, being one of the few 

classic braided rivers (BI reached values of about 

5.64, in reach 5, Table 4). 

The changes registered by the morphometric 

indexes of channel narrowing in this paper are not 

singular, they subscribe to the general trend 

surprised for other rivers at continental level. Not 

few of about 32 European rivers were cited by 

Rădoane et al. (2013b) with similar behaviour like 

Moldova River, and in Romania rigorous researches 

conducted to similar results for Prut River (Rădoane 
et al., 2008), Someșul Mic River (Perșoiu, 2010), 
Prahova River (Armaș et al., 2012). Moreover, river 

metamorphosis in recent times was not confined to 

the European territory and was also documented in 

China, South America, the USA, or Canada (James, 

1997; Paige & Hickin, 2000; Stover & Montgomery, 

2001; Amsler et al., 2005; Price & Leigh, 2006; 

Simon & Rinaldi, 2006; Li et al., 2007). 

In the synthesis realized by Rădoane et al., (in 

press) is shown that for rivers in Romania, 

compared with those in Western Europe, the 

changes are smaller (62% from the studied cases) 

under the aspect of incision (with magnitudes 
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between 0.15-1.25 m). At the same manner, 

regarding the degree of narrowing, smaller changes 

are registered at Carpathian rivers, than to the 

Alpine ones. The reason is found, according to the 

authors quoted, into a much greater rhythm of 

sediment mobilisation from source areas towards 

delivery area in the studied zone than in other areas 

of Europe.   

Concerning the temporal tendencies of channel 

changes, the modifications of channels towards 

incision and narrowing began with the 20
th
 century, 

and in the last 30-40 years, the reports were 

numerous for different regions of Europe. For the 

region of Italy we detain the most detailed analysis 

of temporal and spatial changes of river channel for 

the last 100 years (Surian et al., 2009). The authors 

divided 4 phases: phase 1 until 1950, phase 2 

between 1950 and early 1990 and phase 3 after 

1990. Our own observations are synchronized with 

the ones made by Surian et al. (2009), with the 

mention that the decade 1980-1989 was marked by 

the changes with the highest magnitude, in the case 

of Moldova River channel. 

The mechanism through which the river controls 

its own metamorphosis is represented by the 

variability of general slope. Figure 6 is edifying in 

this sense. The metamorphosis of river channel 

from braided to wandering status takes place 

through a sensitive slope modification, and the 

migration of this change is manifested from 

downstream towards upstream. We think that 

wandering type will migrate also towards upstream 

and replace braided style. In the lowest reaches (9 

and especially, 8) the wandering and sinuous style 

from nowadays, will be replaced with meandered 

style in the future, a type much more stable and 

resistant to changes in time. The next steps in time 

when these metamorphoses are about to happen 

depends on the acceleration of human disturbances 

in strong relation with climatic global changes. At 

least for the next 50 years when economic pressure 

will increase progressively on river channels, we 

predict an accentuation of the tendencies 

highlighted in this paper. But, economic pressure 

must be supported/neutralized by a friendly 

legislation and a good sustainable management of 

rivers, such that their self-regulation lawfulness 

would be blocked as little as possible.  
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