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Introduction 
 

In the context of Romania’s orientation in Europe, the informational and economic 
development of rural spaces is of primary importance. These issues, if properly addressed, will 
contribute to our country’s integration into the EU. The meteorological and hydrological 
networks are important supporting factors for local development. In the rural areas, setting up 
an observation point has always led to new opportunities relative to the local arrangement 
(electrical networks, communication networks, access routes etc). Furthermore, such networks 
can offer new employment opportunities to the inhabitants of the regions, allowing them to take 
part in the activities related to the creation of meteorological and hydrological information 
databases. In the hydrographic basin of Someş-Tisa, many of the pluviometric, hydrometric and 
hydro-geological stations are situated in the rural space. We can also find here meteorological 
stations that perform more complex activities (e.g. Iezer, Supuru de Jos). With respect to the 
spatial distribution, the network of observation points is characterized by a high density in the 
mountain areas, where the flow is formed, but we can also find representative observation 
points in the corridor areas, on watersheds and in the most part of the catchments areas. 
 
 
General considerations 
 

The Someş-Tisa hydrographic basin coincides with the North-West of Romania, 
covering all major relief forms. The major physico-geographical units of the basin are: The 
Northern group of the Eastern Carpathians, the Apuseni Mountains, the Someş Plateau, the 
Transylvanian Lowlands, the Oaş Hills, the Sylvan-Someş Hills, the High Plain and the Low 
Plain of the Someş River. The basin covers elevations ranging from 2.303 meters to 119 meters 
(figure 1).  

The basin covers a significant area of 22.380 km2 and the total length of the 
hydrographic network is of 7.828 km, including the following sub-basins: the Someş, the High 
Tisa, the Crasna and the Tur.  

The surface water resources amount to a volume of 6.580 million m3, while the 
subterranean ones to 470 million m3. Along the water courses of the investigated area several 
dams were built, which allowed the accumulation of important water supplies to be used for 
various purposes. At present, there are ten major functional accumulation lakes having complex 
uses. They are situated especially in the mountain areas (on the Someşul Cald, the BistriŃa, and 
the Firiza rivers) but also in the hilly regions (the Tur, Crasna and Fizeş rivers), as well as the 
lowlands (the lower basin of the Crasna).  

The area under investigation is distinguished through other particularities as well, such 
as the presence of the relatively closed Maramureş Depression, which is vulnerable to 
hydrological and climatic risk phenomena, namely, the existence of the water courses that have 
a torrential flow regime. This latter characteristic is given by several factors: the favourable 
exposure to dominant air circulation, the relatively circular form of the basin, the accentuated 
slopes, a lithology that facilitates rapid superficial flow (weakly permeable rocks) and 
deforestation.  
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Figure 1. The Someş-Tisa 
hydrographic basin. 

 
As a result, along the years 

there have been significant 
activities undertaken in the 
Someş-Tisa hydrographic basin to 
prevent floods: re-enforcing the 
riverbanks (224 km), controlling 
riverbeds (660 km), dike-building 
(817 km). 

The geographical area of 
the Someş-Tisa has a population 
of approximately 2.100.000 
inhabitants, equally distributed 
within the urban and rural regions. 
From an administrative point of 

view, there are five counties which extend entirely or partially on the area covered by the basin: 
BistriŃa-Năsăud, Cluj, Maramureş, Satu Mare, Sălaj. Very limited coverage is represented by the 
Bihor and Mureş counties. The activities intended to prevent floods, as previously mentioned, 
make it possible to protect the following objectives: 243 localities, 722 industrial objectives, 
37.200 households, 212 km of railroads, 735 km of various categories of roads, 419 bridges and 
footbridges. 
 
 
The hydro-meteorological network 

 
The network represents the total sum of the observation points and measurements 

applied to the hydro-meteorological parameters by using standardized equipment, based on 
specific methodology and following a course of action established in accordance to national and 
international norms.  

The observation points are chosen in such a way as to ensure the highest degree of 
relevance and control in key-locations for monitoring the phenomena and the associated risks. 
The degree of relevance of the observation points is higher in the rural areas, where the natural 
conditions are less modified by anthropic intervention. 

The basic hydro-meteorological network is represented by three main categories of 
observation points: meteorological stations, pluviometric stations and hydrometric stations. 

For the advanced monitoring of the risk-posing atmospheric phenomena in the Someş-
Tisa basin, a meteorological radar station has been set up on the Igniş Peak, in addition to an 
aerological observatory in Cluj-Napoca, while the weather forecasts are elaborated at the 
Regional Meteorological Centre for Northern Transylvania (RMCNT) in Cluj-Napoca. 

Data processing, prognosis and hydrological studies are conducted at higher levels 
through the hydrological stations (disposed along hydrographic sub-basins) and the hydrological 
service of the  “Someş-Tisa” Water Directorate (STWD) in Cluj-Napoca. 

The meteorological stations found out below the RMCNT administration, the pluviometric 
stations belong to STWD and also to RMCNT, and the hydrometric stations belong to 
exclusively of STWD (table 1).  

The variety of the relief is an important factor in the establishment of territorial repartition 
of the monitoring points of the aerial and hydrical environment.  

Three counties (BistriŃa-Năsăud, Cluj and Maramureş), out of the five counties of the 
basin, are characterised by the presence of the extended mountain areas, which meaningfully 
contribute to the superficial flow generation. Therefore, a dense network of monitoring stations 
was necessary here. As the meteorological stations are concerned, they are prevalent in the 
urban regions, since most of their beneficiaries are the towns, mainly the county administration 
centres. For the pluviometric and hydrometric stations, the study of the natural course of 
formation of hydro-meteorological phenomena is of primary importance. As a result of this, most 
of these stations are in the rural areas. 
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Table 1. Meteorological, pluviometric and hydrometric stations in the Someş-Tisa basin 
 

Pluviometric stations 
County Medium 

RMCNT 
meteorological 

stations STWD RMCNT 
STWD 

hydrometric stations 

Urban  1 2 - 4 
BN 

Rural - 8 8 22 

Urban  2+2* 2 - 2 
CJ 

Rural 0+3* 13 7 16 

Urban  3 - - 5 
MM 

Rural 2 8 8 28 

Urban  1 - - 2 
SM 

Rural 1 8 3 17 

Urban  1 1 1 1 
SJ 

Rural - 12 5 8 

Urban  8+2* 5 1 14 
Total 

Rural 3+3* 49 31 91 
  * Meteorological stations situated in other hydrographic basins. 

 
 
Meteorological stations 
 

These represent the basic elements of the meteorological activities, having the most 
complex observation and measurement programs that include, among other things, the relaying 
of data to the prognosis centres and the basin departments of the branch-offices of the National 
Administration of “Romanian Waters”. 

In the basin under investigation there were 11 working meteorological stations, three of them 
outside the urban areas. Two of these (Ocna Şugatag – 503 m, Supuru de Jos – 160 m) are stations 
in the rural regions situated in hillside areas or along the hill-lowland contact lines, while the Iezer 
station (1785 m) is placed in the mountain area. Some stations (Cluj, Sighet and Ocna Şugatag) are 
included in the international flux of meteo-climatic data exchange (figure 2). 

Figure 2. The network of 
meteorological stations. 

 
Out of the 11 

meteorological stations situated 
in the basin, seven are 
automatic (Vaisala), but only 
one of them is located in the 
rural space (Ocna Şugatag). 

Although not part of the 
Someş-Tisa hydrographic 
basin, five of the weather 
stations from the neighbouring 
basins (Crişul Repede, Mureş) 
are under the jurisdiction of 
RMCNT Cluj: Vlădeasa Peak 
(1838 m), Vlădeasa Chalet 
(1404 m), Huedin (560 m), 

Băişoara (1384 m) and Turda (424 m). Altogether, they bring an important contribution to the study of 
the regionalisation and spatial organisation of hydro-meteorological parameters in the contact areas of 
the respective hydrographic basins. 
 
 
Pluviometric stations 

 
They function as meteorological divisions that have a more restricted range of activities, with 

the primary purpose of measuring atmospheric precipitations, including the snow-levels (nivometrics). 
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They are mainly situated in the high areas where flow is formed, as well as in regions with a lower 
density of meteorological stations. The personnel of these stations, located almost exclusively in the 
rural space (80 out of the total of 86), does not usually have special qualifications (figure 3). 

 
Figure 3. The network of 

pluviometric stations. 

 
The disposition of the 
pluviometric stations on altitude 
levels indicates the prevalence 
of the altitude range between 
251-500 m, which includes 47 
stations, representing 55% of 
their total number (figure 4).  

Between altitudes of 
100 and 250 m, the number of 
such stations is reduced, but 
there is an increase in their 
prevalence in the rural regions 
(92%). Above 500 m, the 
number of pluviometric stations 
significantly decreases, which is 

detrimental to the proper monitoring of the risk-posing hydro - meteorological phenomena. At this 
altitude range, those in the urban areas are altogether absent.  

 

Figure 4. The disposition of pluviometric stations 
according to altitude range and rural/urban areas. 

 
 

Hydrometric stations 
 

They represent the basic units for 
monitoring the evolution of hydric parameters 
and conducting operational activities for water 
management. In addition to these activities, 
they also perform measurements of 
meteorological elements important for both 
domains. 

At present, in the Someş-Tisa hydrographic basin there are 105 hydrometric stations, out of 
which 91 (87%) in the rural areas and 14 (13%) in urban areas (figure 5).  

Figure 5. The network of hydrometric 
stations. 

 
The disposition of the 

hydrometric stations according to 
altitude indicates the same 
prevalence of 251-500 m and 100-
250 m ranges. The number of 
hydrometric stations decreases 
significantly above the altitude of 500 
m, which reveals, consequently, the 
same deficiency as in the case of the 
pluviometric stations. This fact has 
serious repercussions on the 
warning and preparation of the 
population for situations of 
dangerous hydro-meteorological 
phenomena (figure 6).  
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Figure 6. The disposition of pluviometric stations 

according to altitude range and rural/urban areas. 
 

There are deficiencies in the spatial 
disposition of these monitoring sites, in the 
sense that they are absent in critical areas: the 
South-Western and Southern slopes of the 
Gutâi-łibleş Mountains, the South-Western 
slopes of the Maramureş Mountains, the 
contact area of the mountain region and the 
Transylvanian Depression, the South-Central 
part of the Someş Plateau and the North-West 
of the Transylvanian Lowlands. 

 
 
Conclusions 
 

The Someş-Tisa hydrographic basin is characterised by great physical and geographic 
complexity, generated, above all, by the particularities of the natural relief (altitude, exposure of the 
slopes, fragmentation etc.) and the imprint of the anthropic factor. 

The present-day hydro-meteorological network of the five counties of the investigated area is 
adequate, in main lines, for the immediate needs of evaluation and integrated management of hydro-
climatic resources. Nevertheless, it is possible to identify some areas that present a reduced coverage 
of monitoring points for the hydro-atmospheric medium, which lead to dysfunctions in the activities 
specific to this domain. 

The density of the hydro-meteorological network, especially that of the hydrometric one, is 
greater in the rural regions of the basin. This fact has a number of positive consequences: the 
development of some components of territorial infrastructure (access routes, electrical networks), the 
ensuring of permanent jobs, and the de-isolation of some human settlements, all of which essentially 
contribute to increasing the level of local development. 

With a view to the future, there is a need for extending the hydro-meteorological network, 
especially in the areas that are characterised by an accentuated vulnerability to the risk-posing 
atmospheric and hydrological phenomena. 
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