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THE EFFECT OF THE CATASTROPHIC INUNDATIONS 
FROM SIRET RIVER’S LOWER BASIN (ROMANIA) 

FROM JULY 2006 IN THE CONTEXT OF THE GLOBAL 
CLIMATIC CHANGE  

GH.  ROMANESCU 

ABSTRACT. - The effect of the catastrophic inundations from Siret river’s 
lower basin (Romania) from july 2006 in the context of the global climatic 
change. The Siret River flows from the Wooded Carpathians (Ukraine) and on the 
Romanian territory it has a length of 559 km. Siret River’s discharge is the highest 
of all internal rivers of Romania (210 m3/s at the river mouth) and this is caused by 
the fact that most of the tributaries come from the mountain sector (the Eastern 
Carpathians). In the summer of 2005, in the Siret drainage basin have occurred the 
most powerful floods ever, with important negative effects on the country’s 
economy. If the river’s multianuale discharge is 210 m3/s, the maximum discharge 
registered on 16.07.2005 was of 4650 m3/s at Lungoci. The main cause of these 
events is the deforestation of the small watersheds from the mountainous sector of 
the Vrancea, Bacau and Neamt counties. The surface affected by floods was of 
58323.936 ha, among which: 34142.349 ha (58.54%) arable land; 6,697.486 ha 
(11.48%); orchards and wine-growing plantations 1,863.698 ha (3.20%); built 
areas 2,866.313 ha (4.91%); forests 4,915.985 ha (8.43%); waters 2,081.047 ha 
(3.57%); and unproductive land 5,757.058 ha (9.87%). Along the material losses 
(over 10,000 houses) have been registered 24 human deaths, as well as thousands 
of domestic animals (the value of the losses exceeds too million Euro). The 
estimation has been conducted using LANDSAT TM 2003 images and the FAO-
LCCS classification methodology, in the ASR-CRUTA remote sensing laboratory, 
with the images offered after activating the International CHARTER (Call ID-98). 

1. Introduction

Siret River flows from the Wooded Carpathians (Ukraine) and on the 
Romanian territory it has a length of 559km, from its entrance into the country till 
its flow into the Danube. The upper course develops on the Ukraine territory, the 
middle course crosses the Suceava Tableland, and then the limit between the 
Moldavian Sub-Carpathians and the Bârlad Tableland, and the lower course 
crosses the Inferior Siret Plain. The hydrographical network includes 1,013 water 
courses (the richest in Romania) and measures 15,157 km (19.2% of the total 
length of the Romanian network, with a density of 0.35 km/km2, as compared to 
0.33 km/km2 that is the average for the whole country). This river has the greatest 
reception basin, with a total area of 42,890 km2 (18.1% of the Romanian territory, 
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1992). The forests detain a surface of 15882km2 (37% from the basin’s surface and 
25% from the total forested fund of Romania) (The Atlas of the Waters Survey, 
Romania 1992). 
 The most important tributaries of the Siret River are Suceava (173km; 
2298km2), Moldova (213 km; 4299km2), Bistri a (283 km; 7039 km2), Trotu  (162 
km; 4456km2), Bârlad (207 km; 7220 km2), Putna (153 km; 2480 km2), Râmnicul 
S rat (137 km; 1063km2) and Buz u (302 km; 5264 km2).

Siret River’s discharge is the highest of all internal rivers of Romania (210 
m3/s at the river mouth) and this is caused by the fact that most of the tributaries 
come from the mountain sector (the Eastern Carpathians). Barlad River, tributary 
of the Siret on the left side, detains a specific average discharge of 1-2 l/s/km2, such 
small values being characteristic to all the local rivers influenced by the climatic 
continentalism. As a consequence the contribution of the tributaries from the 
Moldavian Plateau is very low, compared to that of the Eastern Carpathians 
tributaries.

2. Results and discussions  

In the summer of 2005 on the Siret River has been registered the highest 
liquid discharge ever, of 4650 m3/s at the hydrometric station Lungoci, situated 
near its inflow into the Danube. We must mention the fact that this discharge value 
is the highest from all the internal rivers of Romania. On the basis of flow rate 
reconstruction for the sectors where there were no hydrometric stations a 
conclusion was reached that in the Cosmesti area the flow rate was of 5000-5500 
m3/s (Water Direction Siret Bacau, 2005). 

In the occurrence of the floods from the basins tributary to the Siret River 
and on the latter’s inferior course have contributed a series of natural and anthropic 
factors that favored such hydro-meteorological phenomena. In the category of 
natural factors are the torrential rainfalls, the previous soil moisture, the high 
declivity and the litologic nature that does not favor infiltration, etc.; from the 
anthropic ones we mention the high deforestation degree, especially in the small 
hydrographic basins, the hydro-technical constructions un-calibrated to the high 
solid discharge specific to the mountainous areas, the bad management of the 
minor and major riverbeds, the overloading of the riverbeds with poorly located 
constructions etc. 

The synoptic situation from 10-14 July 2005 shows that on the Romanian 
territory has been produced a contact between the Azores baric maximum dorsal 
that occupied Central Europe and the depresionar area from Southeastern Europe. 
In the Balkan Peninsula has been formed a well organized depresionar nucleus, that 
exceeded the level of 500 hPa. This nucleus received air of tropical origin that 
came in contact with the Atlantic mass, and through its large duration of over 48 
hours, produced very high quantities of rainfall. The most affected areas have been 
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situated in the middle and lower hydrographic basins of Bistrita (the Bistricioara, 
Schit, Bicaz, Tarc u, Cuejd, Crac u, Nechit, Trebe  basins), Trotu  (inclusively 
Tazl u), u i a, Putna, Râmnicul S rat, Buz u rivers etc. 

The first six months of 2005 are generally characterized by surplus rainfall 
in relation to the monthly average. Except March, the driest month, in the other 
months, on almost the entire area we are referring, except the Vrancea area, the 
monthly precipitations values have exceeded the average. The surplus character of 
the precipitations has been quite obvious in May and very clear in June.  

The exceeding of the normal values in June has been in more monitoring 
points of over 150%. The relatively high quantities of precipitations have managed 
to restore the soil water deficit from the precedent years, and to create in the 
mountainous area a humidity excess. The humidity excess has determined soil’s 
drenching, and thus an accentuated surface flow.

On this general fund of humid and cool weather have existed and local 
sequences with strong rainfall that provoked strong flows from the slopes and 
inundations on the small water courses (Trebe ). The phenomenon was favored by 
the massive deforestations from the last years.  

In the first decade of July have fallen precipitations in almost every day, in 
general with moderate values, but with some local intensifications in the Moldova 
and Bistri a basins (the middle sector) on 1 July 2005, in the Vrancea area on 4 
July 2005 and almost over the entire area on 7 July 2005 (table 1).

From the quantities of precipitation fallen in the first decade of July we 
may see that they have been quite high, representing 30-50% from the average 
value for this month. In certain places such precipitations have caused great floods 
and inundations on some courses of small dimensions (Vorone , Sucevi a), but also 
on the abrupt and deforested slopes. We may see that on 10 July 2005 the rainfall 
were generalized in the Bistri a and Trotu  basins. 

These rainfalls fallen almost daily have maintained relatively high 
discharge rates on the water courses, situated over the multianuale monthly 
averages (sometimes double), with the exception of the Vrancea region, where the 
exceeding have been more reduced.  
 The precipitations “guilty” for the catastrophic inundations from second 
part of July 2006 have been caused mainly by the heavy rainfall from the entire 
basin of Siret from 11-14 July 2006. 

If in the upper sector of the Siret hydrographic basin, respectively on the 
Siret river from lower course of the confluence with Bistri a River and in the 
hydrographic sub-basins Suceava, omuzuri, Moldova, Upper Bistri a, the 
precipitations have not exceeded, with a few exceptions, 30-40 l/m2, in its middle 
and lower course they have reached extremely high values. The higher 
precipitations fallen at Nicolae B lcescu – Roman (78,6 l/m2) and Leghin, on the 
Ozana river (127,6 l/m2) have not presented a special hydrologic relevance, 
because they have had a somehow isolated character, on the ensemble of these area 
the quantities being much more lower.  
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Yet, in the central-western and southwestern parts of the Siret hydrographic 
basin, the high quantities of precipitations, of over 100 l/m2 (in some places even 
200 l/m2) have been generalized and have occurred extremely high floods on the 
water courses from these areas.  

Table 1 .The quantities of precipitations from the first decade of July, in comparison with 
the monthly average 

Precipitation during 1-10.07.2005 Hydrometric 
Station          1 2 3 4 5 6 7 8 9 10 Total 

July 
monthly 
average

Bicaz-Chei 10,5  6,2 4,2 0,4 0,6 13,0   12,0 46,9 109,1 
Tasca 13,6  4,7 3,2 1,2 1,4 10,5   30,0 64,6 101,1 
Cuejdiu 23,5  1,8 2,4 2,5  10,5   7,5 48,2 114,2 
Luminis 25,6  1,8 1,8 0,6  8,2   10,5 48,5 101,8 
Magazia 28,5  3,4 1,0 0,6 0,1 6,9   5,0 45,5 100,8 
Slobozia 17,3  5,4 3,0   12,0   14,2 45,5 96,2 
Borlesti 20,9  1,6 2,2   12,8   14,4 51,9 108,6 
Lunca de Sus 0,4  5,7 4,0  3,0 8,0   80,0 101,1 87,6 
Ghimes-Faget 0,5  1,5 3,5  1,0 5,5   23,1 35,1 90,2 
Goioasa 0,5 0,8 8,0 4,1  0,4 3,5   17,0 34,3 101,9 
Tg. Ocna 0,7  6,4 3,1   13,6    23,8 87,3 
Onesti 0,3  3,5 2,5   8,8   39,6 54,7 84,5 
Vranceni 0,3  1,3 3,2   8,9    13,7 75,4 
Sulta 2,0  4,2 9,6  2,0 2,1   13,6 33,5 90,8 
Cremenea 0,3  5,6 4,2  3,0 9,5   13,5 36,1 94,1 
Darmanesti 0,6  8,8 3,8 0,3 2,7 10,3   20,1 46,6 91,3 
Ciobanus 1,0  5,5 6,3   7,2   15,4 35,4 88,8 
Asau 0,2 0,2 4,2 3,9  0,2 2,7   14,4 25,8 93,1 
Ferastrau 0,6  2,4 1,3   9,2   0,1 13,6 104,2 
Dofteana 0,2  3,6 4,9  1,7 6,1   12,6 24,1 103,1 
Ciresoaia 0,8  7,4 7,3   8,3    23,8 92,8 
Halos 2,1  6,2 6,9   9,0    24,2 96,0 
Tazlau 9,3  5,1 3,1  0,3 7,9   15,3 41,0 111,8 
Scorteni 2,7  3,9 2,0   5,3   4,2 18,1 86,0 
Helegiu 0,3  3,8 4,2   11,0    19,3 92,5 
 Lucacesti   2,4 2,2  0,5 3,8   7,9 16,8 86,1 
Ciuruc 1,4  0,7 7,6   8,4    18,1 77,6 
Lepsa   3,7 11,6   7,3    22,6 87,9 
Tulnici    13,2   23,0    36,2  
Colacu 0,8  2,1 10,0   2,5    15,4 90,4 
Mircesti 1,7  0,2 4,4 1,1  2,6    10,0 50,1 
Botarlau 0,7   10,0 3,0  6,0    119,7 60,7 
Lepsa   3,7 11,6   7,3    22,6 87,9 
Nereju 1,0  7,2 19,6 4,5  1,1    33,4 102,5 
Herastrau   3,6   1,6    22,8 28,0 96,6 
Reghiu   1,9 13,6 1,3  0,7   1,9 9,4 64,5 
Golesti 2,4   10,4 0,8  4,5    18,1 63,5 
Gr.Tufei 6,5  1,7 10,8   4,7    23,7 66,9 
Jiliste 3,3  1,7 10,3 0,8  4,1    20,2 58,9 
Tulburea 6,6  2,2 8,6   5,4    22,8  
Puiesti 4,1  16,5 13,9 1,1  6,4    42,0 58,3 
Tataru 6,6  1,6 5,2 0,6  1,8    15,8  
Martinesti 11,0  3,0 19,5 1,5 1,0 13,0    49,0 56,7 
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At the majority of the monitoring hydrometric stations have been exceeded 
the defense values, and at some of them the floods have had a catastrophic 
character.  

The hydrologic monitoring of the floods has generally been conducted in 
good conditions, with some exceptions determined by gauge destruction, flooding 
of their settings or of the observers’ houses and of the interruption of the telephonic 
traffic of any type. For data validation have been conducted reconstructions.  

With all these there have been felt older situations, as the lack of 
hydrometers replacement, the lack of instructed help from the town halls, as well as 
the uncertain employee status of many hydrometers.  

In the succession of the phenomena have been separated three phases: 
- The flood from the middle part of the Bistri a hydrographic basin and the 

discharge flow transit till the confluence with Siret river; 
- The floods from the Trotu  hydrographic basin and Vrancea area; 
- The flood from Siret’s lower course. 
Bistri a hydrographic basin functions in arranged regime, due to the fact that 

on its main course have been constructed 13 dams. On the middle course, in the 
mountainous sector, has been constructed the most important dam, the one from 
Stejaru, that accommodates the largest dam lake from the Romanian interior rivers.

1. The precipitation quantities that felt in the middle and lower parts of the 
Bistri a basin were larger than those from the upper part of the basin. Thus, during 
11-14 July have felt 160,2 l/m2 at Straja, 123,6 l/m2 at Bistricioara, 112,5 l/m2 at
Ceahl u, 106,9 l/m2 at Bicaz Chei, 119,9 l/m2 at Cuejd, 90,7 l/m2 at Roznov – 
Slobozia, 164,0 l/m2 at Borle ti 146,3 l/m2 at Buhu i, 168,7 l/m2 at Gârleni, 157,4 
l/m2 at Luncani. 

The maximum discharge that occurred at Straja hydrometric station, that 
controls a hydrographic basin surface of 1051 km2 from almost 3000 km2  till lower 
stream of Bicaz dam, has been of 650 m3/s, including and the values overflowed 
from the Izvoru Muntelui dam. 

This discharge, to which have been added the discharge used at Stejaru 
power station, and those from the difference of hydrographic basin from lower 
stream, has reached 1400 m3/s and had to be transited through the lake system 
Pâng ra i-Bac u. The maneuvers have been firstly announced by S.C. 
Hidroelectrica S.A. and there have been no special events till the confluence with 
the Siret river. 

In the hydrographic sub-basin Trebe  have occurred high floods that have 
provoked inundation, inclusively in the northern sector of Bac u. These have been 
determined by the breaking of some dams from Negel and a to the lack of 
protection dams on the Trebe  river. 

The maximum discharge was registered on Negel river at M gura of 
26 m3/s, and that on the Trebe  river, of 130 m3/s. The maximum discharge from 
the Trebe  could not been taken over by the bridge from the national road, fact that 



RI
SC
UR
I
I C
AT
AS
TR
OF
E

Vo
l. V
, N
r. 3
/ 2
00
6

Riscuri i catastrofe                                                                                   Victor Sorocovschi 

208

led to the occurrence of remuu upstream and to the floodinf of the lower dammed 
sector of Negel river, and the breaking of the protection dams.  

Due to the flooding and inundations occurred in the northern part of Bac u,
the maximum discharge from the Trebe  river was lowered, thus at Bac u
hydrometric station from Bârnat (lower stream of Trebe ) this was of 68,0 m3/s.

2. In the Trotu  hydrographic basin the precipitations were high, in the same 
time period. The highest rainfall quantities were registered at Halo  – Ca in river 
(218,2 l/m2), Tazl u – Tazl u river (185,3 l/m2), Scor eni – Tazl u river (162,4 
l/m2), Luc ce ti – Tazl ul S rat river (150,2 l/m2 ), Dofteana (184,5 l/m2).

High flood hydrographe on the river Trotus between 9 and 30 july 2005
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Fig. 1. The flood hydrograph on the Trotu  river at Goioasa, Târgu Ocna, One ti and 
Vrânceni hydrometric stations 

There have occurred important discharge and level growths on most of the 
tributaries and on the Trotu  river. The values of the maximum discharge occurred 
at the hydrometric stations enter the overflow probabilities of 0,5-2%. These high 
discharge rates have provoked destructions of the measuring installations and 
inundations in the sectors of the hydrometric stations, sometimes making 
impossible the reading of the level.  
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Having in view the fact that after the flood from 1991, on the Trotu  and 
Tazl u rivers have not occurred exceptional flows, for the upper part of the 
discharge flow graphic were used the values determined at that time (Fig.1). These 
values were reconfirmed by the reconstruction calculus, without essential contrasts 
of the hydro-morphologic facieses. In the case of Tazl u river, the morphometric 
modifications determined by the destruction of the Belci dam have occurred only 
downstream Helegiu bridge. The hydrometric gauge from here is installed at this 
bridge, on its upstream part.  

Table 2. The maximum flows produced at some hydrometric stations from Trotu
hydrographic basin, compared with the values of the different exceeding probabilities 

Qmax probability% (m3/s)Nr. 
crt River Hydrometric 

station
Qmax 

(m3/s) 0,5 1 2 5 10 
Flood

category% 
1 Trotu  Goioasa 257 940 765 610 435 320  
2  Tg.Ocna 1260 1385 1200 1025 795 625 0,5-1 
3  One ti 1680 1900 1550 1250 875 650 0,5-1 
4  Vrânceni 2800 2920 2500 2120 1670 1340 0,5-1 
5 Sul a Sul a 57,5 300 245 195 140 105 - 
6 Ciob nu  Ciob nu  55,3 325 265 210 150 110 - 
7 As u As u 136 380 310 245 170 115 5-10 
8 Uz Cremenea 229 565 460 375 260 195 5-10 
9 Dofteana Dofteana 186 285 230 185 130 95,0 2 
10 Sl nic Cire oaia 117 285 230 185 130 95,0 5-10 
11 Oituz Fer str u 349 435 370 300 220 160 1-2 
12 Ca in Halo  400 735 600 485 340 250 2-5 
13 Tazl u Tazl u 153 765 620 495 355 260 - 
14  Scor eni 470 1280 1040 840 590 435  
15  Helegiu 1700 1785 1515 1240 910 660 0,5-1 
16 Tazl u S. Luc ce ti 451 655 542 430 300 210 2 

At more hydrometric stations from Trotu  hydrographic basin, the discharge 
flow rates produced at the flood from 12-15 July 2005 were exceptional, above the 
probability classes of 1-2%.

In the hydrographic basins from the Vrancea region have fallen high 
precipitations that have generated catastrophic floods (Fig.2). The highest 
quantities have fallen in the mountainous and piedmont areas, where high floods 
have occurred: Her str u – 220,4 l/m2, Colacu – 199,5 l/m2, Lep a – 175,0 l/m2,
Tulburea –146,2 l/m2.

Through the rapid rainfall concentration, on the deforested slopes and on the 
upper courses of the rivers have occurred severe inundations.  

Through propagation, but also through supplementary rainfall inflow from 
the middle part of the hydrographic basins, these flood waves were amplified, and 
circulated downstream. Thus, the maximum registered discharge rates were of 
1510 m3/s on Putna river at Colacu hydrometric station, 572 m3/s on Milcov at 
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High floog hydrographe on the river Putna between 11and 
20 july 2005
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Gole ti hydrometric station, 666 m3/s on Râmna at Jili te and 857 m3/s on 
Râmnicul S rat at Puie ti.

These exceptional discharge rates have provoked the destruction of the 
downstream dams and the occurrence of inundations, thus on the lower courses of 
Putna and Râmnicul S rat rivers, the maximum discharge rates were lower. In this 
situation the natural flood attenuation towards downstream could not be 
appreciated.

Fig. 2. The flood hydrograph of the Putna river at Colacu and Botârl u hydrometric stations 

In the Vrancea region, as in the Trotu  hydrographic basin, the rainfall were 
impressive. We must remark the rainfall nuclei, extremely rich and active, that 
have generated the floods from the upper sectors of the As u, Ciob nu , Oituz, 
Ca in, Z bala, N ruja, Râmna rivers. And in this case the maximum discharge flow 
rates occurred are situated in many cases in the exceeding probability classes of 
0,5-1% (table 3). 

3. In the case of the flood from Siret river (lower sector), this was 
generated mainly by the extremely high input of water from the Trotu
hydrographic basin, respectively flow rates of 2800-3000 m3/s, corresponding to a 
exceeding probability of 0,5%. 

The existence of the dam lakes from the Bistri a river and from the middle 
course of Siret river has had a certain influence in the attenuation of the flood. The 
exploitation in normal conditions of these lakes could not assure attenuation rates 
even for the flood from Bistri a river or for that from Trotu .
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Table 3.  The maximum flow rates occurred at some hydrometric stations from Vrancea 
region, compared to the values of different exceeding probabilities  

Qmax probability% (m3/s)Nr. 
crt River Hydrometric 

station
Qmax 

(m3/s) 0,5 1 2 5 10 
Flood

category% 
1 Putna Tulnici 213 710 595 475 340 240 10
2  Colacu 1510 1350 1100 880 630 460 >0,5 
3  Mirce ti 1120 1710 1390 1110 790 585 2 
4  Botârl u 1323 2090 1795 1500 1130 805 2-5 
5 Z bala Nereju 238 790 675 570 430 325 10
6 N ruja Herastr u 192 600 495 380 270 180 5-10 
7 Milcov Reghiu 345 565 460 370 260 195 2-5 
8  Golesti 572 920 780 670 525 420 2-5 
9 Râmna Gr.Tufei 354 705 590 470 335 235 2-5 
10  Jili te 666 590 490 385 265 180 >0,5 
11 Rm. S rat Tulburea 253 690 560 450 320 235 10 
12  Puie ti 857 950 775 620 440 325 0,5-1 
13  T taru 182 610 525 440 335 255 - 
14 Siret Lungoci 4630 4510 3950 3425 340 1160 - 

The maximum flow rates evacuated from the Bistri a river, on the Piatra 
Neam  – Bac u sector, have exceeded 1400m3/s, and the Galbeni-R c ciuni-Bere ti 
lake complex did not had the possibility of attenuating the water volumes.  

In this context, the flow rates that entered Galbeni lake (mainly from 
Bistri a) have been evacuated through Bere ti dam. 

At the entrance into C lim ne ti lake these flow rates have cumulated with 
those from Trotu  river (probability 0,5%), realizing a maximum flow rate of 
almost 4000 m3/s.The water flow registered at Vrânceni hydrometric station from 
Trotu  river was of 2800 m3/s.

Because during the flood peak, respectively between the hours 1 and 7, there 
could not be conducted gauge observations, the maximum level has been 
determined according to the marks left by the flood and later confirmed by the 
detailed hydro-topographic measurements that have been conducted together with 
the delegates from the Hydrology and water Management Institute from Bucharest.  

In the present calculi have been used the direct values registered at Vrânceni 
hydrometric station, considered as being real time, without taking into account the 
inherent attenuations occurred downstream, because such calculi need a lot of field 
measurements.  

On the basis of the literature data and of the previous years experience it 
may be appreciated that the attenuation degree of the great floods from the lower 
Trotu  course is of 4%, and on Siret river in the Adjud – C lim ne ti sector of at 
least 5%. 
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In the case of Trotu  river the following rationings may be done: 
  a. The hydrographic basin surface corresponding to the sector downstream 
Vrânceni hydrometric station is of 419 km2, but this area is represented by a few 
small tributaries that have already exhausted their maximum flow rate before the 
maximum peak of the main course flood. Except this, a large part of this surface is 
relatively horizontal, occupying the large major riverbeds of Trotu  and Siret. In 
this context the maximum flow rate registered at Vrânceni presents a tendency of 
downstream attenuation.  

Thus, the maximum discharge rate with exceeding probabilities of 0,5% 
(equivalent with that occurred on 13.07.2005) has the value of 2805 m3/s at the 
confluence with C iu i and 2690 m3/s at the confluence with Siret. 

b. In the Adjud area, the railroad bridge and groundwork have attenuated in 
a certain measure the maximum discharge rate. 

c. Trotu  hydrographic basin has a large width, and thus the flow concentration 
is done more rapidly than in the case of elongated hydrographic basins. This is why the 
attenuation degree may be considered to be more reduced, probable helped by the 
lateral water inflow from downstream Vrânceni hydrometric station. 

In the case of Siret river, on the Adjud (from the confluence with Trotu
river) – C lim ne ti sector the attenuation degree is higher. The riverbed goes from 
flow rates of 1400-1600 m3/s (evaluated at Bere ti lake), to flow rates of almost 
4000 m3/s, fact that means a diminution of the maximum values due to the riverbed 
filling at the new levels. 

On the basis of calculi regarding the circulation of the maximum flow 
rates, it may be appreciated that the attenuation of the flood peak on Siret river, on 
the sector from the confluence with Trotu  and C lim ne ti dam lake is of almost 
5%. We have taken into consideration the maximum flow rates with exceeding 
probability of 1% on Siret, determined at the main confluences, respectively those 
with Trotu , Z br u i, Su i a rivers. There have not been applied attenuation 
corrections of the maximum flow rates from Siret and Trotu  rivers. 

For balancing the levels from C lim ne ti lake was ordered the evacuation 
of some flow rates of almost 4000 m3/s, according to the data of S.C. 
Hidroelectrica – Piatra Neam .

The reconstruction calculi conducted downstream C lim ne ti, 
respectively in the Cosme ti and Movileni sections, show that on this sector the 
maximum flow rates may have been of 5000-5500 m3/s, to the evacuations from 
C lim ne ti dam being added the lateral inflow (Z br u i, u i a etc.). 

The extremely raised flows have provoked destructions of the dams in 
weaker sectors, inundations, and thus at Lungoci monitoring station, situated 
downstream the confluence with Bârlad and Putna rivers, the maximum flow rate 
didn’t exceed 4650 m3/s.
 With all these, the water level raised in just four days with over 8 m. Such 
a raise determined the inundation of large terrain surfaces, especially from those 
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that did not presented an adequate protection system. The 8 meter value is also the 
highest from the entire Siret hydrographic basin. Higher level values have been 
registered and on other tributaries: almost 7m at Adjudul Vechi on Siret, almost 6m 
at T taru on Râmnicul S rat, almost 5m at Helegiu on Tazl u or 3m at As u on the 
similar river. In the narrower sectors upstream Lungoci station, where the flow 
rates have been higher, but evaluated on the basis of reconstructions, the levels 
have been high, with important repercussions on the agricultural terrains and 
human settlements (Fig.3).  

Hydrometric station Lungoci - river Siret
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Qav. VII - 256 m3/s
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Fig. 3. The flood hydrograph of the Siret river at Lungoci hydrometric station 

For a more detailed analysis of these phenomena, the determination of the 
real maximum flow rates from Siret river, downstream C lim ne ti dam and the 
separation of the natural flow from the artificial one (resulting from dam spilling) 
are needed very laborious calculi and new field measurements.  

Unfortunately, downstream the confluence with Trotu  river, on the Siret 
river, the flow rates monitoring is done only at Lungoci section. At the existing 
hydrometric stations (Cosme ti and endreni) are conducted only level 
observations, and these stations do not have operative gauge stations. 

On the basis of calculi, for the Cosme ti station has been realized a gauge 
graphic, according to which the maximum flow rate evacuated from C lim ne ti 
lake would be of 4500 m3/s, if the lateral inflow is not taken into account. 

For endreni section there are more problems, because of the remuu 
phenomena from the confluence with the Danube.  
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Conclusions 

From the analysis of some hydrographs may be taken a few conclusions: 
1. The hydrograph of the flow rates evacuated from Bere ti lake (and 

confirmed at Adjudul Vechi hydrometric station) indicate high flow rates on Siret 
river at the confluence with Trotu  during 12-13 July 2005; 

2. The maximum flow rate registered on Trotu  river at Vrânceni 
hydrometric station has been of 2800 m3/s. This value was yet diminished till in 
C lim ne ti lake due the natural downstream attenuation and of the inundations 
produced in the railway area; 

3. Bârlad river didn’t had a significant water flow (Qmax = 155 m3/s) and 
hasn’t but least influenced the flow rates from Siret river), because it is a river of 
the climatic domain precipitation-deficient;  

4. At the confluence with Putna river, the flow rates from this river were 
diminishing, due to the water losses along and of the passing of the flood peak at 
Bo ârl u hydrometric station; 

5. In the Lungoci section were monitored only flow rates that remained 
after the inundations along the C lim ne ti-Lungoci sector; 

6. On Râmnicul S rat river, in the lower sector, the maximum flow rates 
were dropping because of the natural or artificial dam breakings and of the 
inundations. 
 A very important feature of an inundation is that of the effects it has, and 
especially of the material and human losses it causes.  
 For the interpretation and analysis of the surfaces affected by inundations 
have been used a series of satellite images that have registered the phenomenon in 
its development. The estimation of the affected surfaces has been conducted on the 
basis of the interpretation of the LANDSAT TM 2003 images, by using the FAO-
LCCS classification methodology. The data processing has been realized in the 
remote sensing laboratory ASR-CRUTA at 19 July 2005, by using the images 
obtained as a consequence of the activation of the international CHARTER (Call 
ID-98) (Romanian Space Agency, 2005). 

The total surface affected by inundations has been of 58323.936 ha, from 
which: 34142.349 ha (58.54%) arable; 6697.486 ha (11.48%) pastures and 
meadows; 1863.698 ha (3.20%) orchards and wine growing; 2866.313 ha (4.91%) 
built surfaces; 4915.985 ha (8.43%) forest vegetation; 2081.047 ha (3.57%) waters; 
5757.058 ha (9.87%) unproductive terrain. There were registered numerous 
material losses that sum up the destruction of over 10000 houses and the death of 
tens of thousands animals, mainly poultry, cows and sheep. The total material 
losses, to which are added the animal losses, overcome 2 million Euro. 
Unfortunately, there have been registered 24 human deaths, mainly elder persons, 
to which are added the thousands of hard-hits from Gala i, Vrancea, Bac u and 
Br ila counties. 
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 Although Siret hydrographic basin detains a high number of accumulation 
lakes, situated in the tributary basins or on the main course, the high water flow 
rates that were registered in July 2005 could not be stopped by these. Their lack 
would have determined an incommensurable catastrophe at local and regional 
level. The highest water quantities have flown in the mountainous hydrographic 
basins, especially in the small dimensioned and strongly deforested ones. We must 
mention the fact that wood cuttings were intensified after 1990, when in fact the 
wood stealing couldn’t be no more controlled. By summing up, the flow rates were 
increased towards the flow mouths and in the lakes with retention role have 
accumulated important water quantities that when needed had to be evacuated. For 
the reduction of the liquid discharge already at attention or danger levels, was used 
the intentioned breaking of some dams, so as to redirection the water surplus. In 
this case the inundated surfaces were much more large, but the downstream losses 
diminished.

Picture 1. The mark level (on the building’s walls) of the Siret river’s waters at  
Cosmestii de Jos 

Besides the material losses with negative effects for the local and even 
national economy, we may also remember those connected to geomorphology or 
the soil cover: the occurrence of islets and the disappearance of others, the 
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extension of the concave banks through the accentuation of the bank abrupt, the 
extension of the minor riverbeds, modifications of the water courses as a 
consequence of auto-captures through overflows, the re-inundation of old left river 
courses, the sedimentation of the polders and the occurrence on new, young soils etc. 
 The situation of the flood from July 2005 has demonstrated the fact that 
most of the rural settlements, rarely the urban ones, are located in the riverbeds or 
in the action areas of the flooding waters. The lack of a national program of 
complete management of the hydrographic basins, especially of the hydrologic and 
geomorphologic risk maps, has determined a defective management of the extreme 
hydrologic phenomenon. In this case a large part of the settlements have been 
partially or completely affected (Vadu Ro ca). The situation described in this case, 
especially in the actual conditions, is annually repeated, mainly at the end of spring 
and beginning of summer, when the snow completely melts and fall great 
quantities of liquid precipitations.  
 Such phenomena, especially in the countries that have territorial 
management plans in course of projects, may represent a new beginning, a Marshal 
plan of the modern times. In the purpose of preventing the next material and human 
loses, the attitude of building wherever and however must be rethought. The 
location of the next settlements must have in view only the terrains that are not 
exposed to the hydrologic or geomorphologic risk (Romanescu, 2003). 
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