
127 

SOME ASPECTS REGARDING THE FLOOD WAVES ANALYSIS AT 
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ABSTRACT. – Some aspects regarding the flood waves analysis at Satu Mare 
hydrometric station on the Someș River. The analysis of the flood waves has been 
done using the data recorded for a period of 25 years, between 1979 and 2004. Thus, in 
each year, two of the largest floods have been evaluated, in order to obtain several 
characteristics such as the maximum discharge values, the increasing and decreasing 
time and also the frequency of occurrence during different seasons. A particular 
analysis has been made in respect with the defense levels at the hydrometric station 
and the maximum discharge values. The study also analyses the volumes of water 
translated through the river bed during those major flooding events. 
 
Keywords: floods, frequency, maximum discharge values, increasing and decreasing 
time. 

 
 

1. INTRODUCTION 
 
Floods are the most significant threats that can appear into a catchment 

area. The total territory of the Someș catchment is 15,881 km2; 98% of this (15,217 
km2) is situated in the Romanian territory, the remaining 2% (306 km2) lying 
within the borders of Hungary. Its watershed goes along the ridges of Apuseni, 
Gutâi, Țibleș, Rodna, Bârgău and Călimani Mountains. Someș River takes shape 
by the confluence of Someșul Mare and Someșul Mic at Dej (TICAD, 2012). The 
former has a larger catchment area and higher discharge (Q0= 47.2 m3/s), while the 
latter is longer but has a lower discharge (Q0=21.4 m3/s). The hydrometric station 
from Satu Mare is the last one to register the flow regime along this Someș River in 
Romania.  

 

2. TEMPORAL ANALYSIS  
 
In order to obtain expected results we have made an analysis for a 26 years 

period since 1979 to 2004. For each year has been taken into account the first two 
largest floods events that have occurred. Thus, we have considered 52 flood events, 
for which we have made a temporal and a data analysis. Some of these events have 
been developed over two month period; others have been displayed for several 
days (ABA Someş-Tisa, 1974-2004).  
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The frequency of this events shows that the largest value are associated 
with the month of April, when has been recorded 12 events, while the lowest value 
has been observed into September, with only one case (Fig. 1).   

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

On the seasonal analysis we notice that the largest values are associated with 
spring, when we have recorded almost half of the total number of events in the 
entire period.  

The daily analysis has shown that the most vulnerable time is between 9 – 13 
March, with 9 events from 26 years of entire period. A second important period has 
been recorded in April, between 9 and 28, when has been noticed a frequency of 
more than 5 events.  

 

 
 

Fig. 2. The daily distribution of flood events at Satu Mare hydrometric station 
 (1979 - 2004) 

  
 

Fig. 1. The monthly and seasonal distribution  
of flood events at Satu Mare hydrometric station (1979 - 2004) 

 

9 – 13 March 



129 

The length of the flooding time is different from one case to another, from 
lowest value of  82 hours (second largest event from 1982) up to 840 hours (fist 
largest event from 1993), the highest value recorded (Fig. 3). The average time 
length of a flood event at this station is around 360.13 hours (approx. 6 days). 

 

 
 

Fig. 3. The total duration of flood events at Satu Mare hydrometric station (1979 - 2004) 
 

Regarding the two components of the total duration we have determined that 
the increasing time is oscillating between 33 and 516 hours, while the decreasing 
time is oscillating between 63 and 671 hours. The average value of increasing time is 
about 128 hours, while the value associated with the decreasing time is 201 hours.  

 

 
 

Fig. 4. The increasing and decreasing time of flood events  
at Satu Mare hydrometric station (1979 - 2004) 

128 h 
201 h 
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The maximum discharge value recorded during the analyzed period (1979 - 
2004) was about 1920 m3/s, reached during the flood event from 9 – 17 March 
1981. If we plot all maximum discharge values on a diagram we can observed that 
a certain synchronicity is revealed, leading to a 5 to 6 year time period of heavy 
flooding events. Almost in every highlighted year, the values have surpassed the 
1000 m3/s mark, which correspond to the probability of occurrence of 5 %. 

 

 
 

Fig. 5. The maximum discharge values observed during flood events  
and the 5 to 6 years cycle of major floods 

 
Beside the mentioned elements we have also analyzed the amount of time 

when the levels of the river has overpassed the threshold safety levels at the 
hydrometric station. Thus, for safety reasons in order to protect the human 
communities and properties, at each hydrometric station its established three 
threshold safety levels: the lower one called the level of attention - LA, the second 
one, in the middle, called level of inundation - LI and the highest one, called level 
of danger – LD (Fig. 5). Thus, for the first level of protection the associated value 
is 500 cm which correspond to a discharge value of 525 m3/s, for the second one is 
600 cm (705 m3/s), while for the last one is 900 cm (1680 m3/s).  

On this trend we have analyzed the frequency and time duration when the 
discharge values have overpass the threshold safety levels. Thus, the level of 
attention has been overpass in 45 cases out of 52; the level of inundation has been 
overpassed for 32 times, while the level of danger has been overpassed just one 
time (March 1981).  

The time duration for overpassing the level of attention has shown that the 
largest period of time when a flooding event has overpassed the first safety level 
was 360 hours (first major flood from 2000), while the mean determined value is 
around 75 hours and 32 minutes. The largest period of time when a flooding event 
was overpassing the second safety level – LI, is about 268 hours and 30 minutes, 

LA 
LI 

LD 
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recorded on the same event from March 2000, while the mean value is around 43 
hours and 50 minutes (Fig. 6). 

 

 
 

Fig. 6. The period of time when flooding events have overpassed the safety levels (level of 
attention, level of inundation); largest and mean values 

 

3. DISCHARGE AND VOLUME ANALYSIS  
 
The multi-annual mean discharge value of Someş River recorded at Satu 

Mare, is around 125 m3/s, for a catchment surface area of 15600 km2 which led to 
an average value of specific flow of 8,01 l/s/km2. 

The discharge values recorded during the most important flood events are 
defined by a large spectrum. Thus, the highest value recorded was during the flood 
event from March 1981, when the discharge has topped 1920 m3/s (15 March, 03 
AM). Other big values were recorded during the flood event from April 2000 (1578 
m3/s on April at 01 AM), the flood from March 2001 (1570 m3/s on 7 March at 07 
AM). 

The characteristic volumes which describe an ordinary flood event are the 
total volume, the volume form during increasing time and the volume form during 
decreasing phase. In order to obtain this values we have integrated the observed 
raw data into specific software, called Cavis, developed by Ciprian Corbuş, form 
the INHGA Bucureşti. This program can offer wide models for obtaining the 
specific parameters that can describe a flood event. 

Below are presented the first five largest volumes obtained by using the 
Cavis program (Table 1). The mean value for the total volume is around 455,291   
mil.m3, for the increasing volume is 205,670 mil.m3, while for the decreasing 
volume is around 249.020 mil.m3. 

75 h 32 m 
43 h 50 m 
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Table 1. The five largest volumes recorded during floods events (1979 - 2004) 

No. Total volume 
(mil.m3) 

Increasing volume 
(mil.m3) 

Decreasing volume 
(mil.m3) 

1 1419,929 (2000-2) 1012,717 (2000-2) 682,6443 (2001-1) 
2 1298,537 (1999-1) 772,1501 (1999-1) 547,1784 (1979-2) 
3 952,3884 (2001-1) 605,4041 (1980-2) 526,3867 (1999-1) 
4 941,0024 (1979-2) 503,1864 (1981-1) 416,0945 (1993-1) 
5 780,4791 (1980-2) 468,5634 (1988-1) 407,2122 (2000-2) 

 
By analyzing the 52 flood events we did manage to obtain the so-called 

“mean flood event” which is described by the following values: peak discharge 
value – 864 m3/s, the increasing volume 205 mil.m3, the decreasing volume 249 
mil.m3, total volume of 455 mil.m3, increasing time 127 hours, decreasing time 201 
hours and total time of 329 hours.  

 

4. CONCLUSIONS 
 
Floods are one of the most frequent natural hazards that occur in Romania, 

and probably one that creates the largest damages, after earthquakes. 
Unfortunately, these hydrological phenomena’s have gained a certain pattern 
expressed by a temporal cycle, with a low value of occurrence (Fig. 5). The impact 
of these hazards has been considerably lowered due to the large embankment 
works that have been achieved in the Satu Mare city area, after the flooding events 
from 1970s. However, the peak discharges reached during these events, overpass 
the threshold safety levels, which can led to a certain risk, for the population and 
properties situated on the river banks.   
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