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Abstract: The aim of this study is to analyze and identify the most exposed areas to snow-
drifts, in case of a blizzard phenomenon, in the plain area of Buzău County. Blizzard is the 
most frequently occurring climatic hazard in the study area, in the cold season, that causes the 
blocking of the roads and the massive snow accumulation in th built-up areas found in the 
open field or in negative relief forms. In order to identify areas with high potential snow-
drifts, the Snow Drifts Potential Index (SDPI) was defined, calculated and localized. This was 
achieved in the GIS by integrating three factors, namely: the use of land, river valleys and the 
surfaces exposure in the study area. Finally, the results showed that the most exposed areas to 
the the snow-drift phenomenon  are the built areas found in the river beds, and also those on 
slopes sheltered from contact with the Carpathian. The importance of this study lies in the fact 
that once established and localized the areas with high potential for snow-drifts, measures can 
be taken in order to combat the disastrous effects generated by blizzards in the plains of 
Buzău County.  
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*  *  *  *  *  *  
 

INTRODUCTION 
Blizzard is the most common natural risk phenomena occurring in the S and SE of Romania 

(Ciulache & Ionac, 1995). This phenomenon occurs in our country especially between November 
and March, with the highest frequency in January (Roșu, 1980). In the romanian literature, 
blizzard phenomenon was discussed in scientific papers since the late nineteenth century, but most 
of the works occurred after the 50s. Among those who studied blizzard as a climatic risk are: 
Bălescu & Beșleagă (1959, 1962), Ciovica & Beșleagă (1973), Bogdan (1978), Bordei – Ion 
(1983), Ciulache & Ionac (1995), Cordoneanu et al. (1997), Bojan (2008), Georgescu (2010), 
Cordoneanu & Drăghici (2011), and others. In the international literature the blizzard phenomenon 
was studied by: Lawsson (2003), Huston & Changnon (2009), and Changnon (2011). The blizzard, 
by associating heavy snowfalls, occur with strong winds of over 20 km, (Bordei-Ion, 1988), this 
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phenomenon being caused in the South - East of Romania by  the atmospheric coupling between 
Eastern European anticyclone and a barrel depression centered in Eastern basin of the 
Mediterranean. The importance of studying the risk phenomenon in terms of the formation and 
manifestation (snow-drifts) is given precisely by the snow-drifts damage, caused by massive snow 
inland road and rail communications, but also in rural areas in open fields. Another powerful 
blizzard phenomenon occurred in the early 2012 during 3 - 7 February when strong winds 
association with abundant snow showers, especially in Buzău and Vrancea county, isolated a large 
number of localities (Apostol et al., 2012) and blocked all the traffic arteries. In Buzău County, 
drifts were reported heights over 5 m in rural areas in the lowlands (ISU Buzău, 2012). Studying 
snow-drifts potential for a snow blizzard phenomenon is a very important part of what it should be 
the management of a potential risk situation caused by the appearance of this climatic hazard.   
 

STUDY AREA 
The Lowlands of Buzău County is located in the south-eastern Romania (figure 1), under 

the direct influence of the cold continental air masses in the north-eastern European origins 
(Costache, 2012). In the study area, the strongest blizzards occur, as we mentioned in the 
introduction, after associating a high pressure area extending to Ukrainian region, with a cyclone 
basin located in the Eastern Mediterranean Sea (Roșu, 1980) (figure 2).  
 

 
Figure 1. Plains of Buzău County location in Romania and the altitude of the study area (m) 

 
 The relief from the NE configuration of the plain area of Buzău County, leads the 
channeling of the cool air from the lower troposphere, derived from the NE of Europe, the passage 
of the Curvature Carpathians and Măcin Mountains, while lower elevations flat topography of the 
area of study favors maintains a high wind speeds (Costache, 2012) and facilitates both air mass 
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transport from the NE. Increasing wind speed lane of Curvature Carpathians and Măcin Mountains 
is due to the thickening power lines wind (Bordei-Ion, 1988), that's why the frequency of days 
with blizzard phenomena in this part of the country is the highest (over 5 days / year ), except for 
high-Carpathian area. This way, the Buzău weather station average number of days with 
blizzard/year during 1990-2012 is 5.9 (figure 3), while most cases belong to December and 
January, each with 27% and 28% of total (figure 4).  
 

 
Figure 2. Typical synoptic situation producing blizzards in SE Romania 

(Source: http://www.wetter3.de/Archiv/archiv_ukmet.htm) 
 

 
Figure 3. The evolution of the number of days with blizzard at Buzău station (1990-2012) 

(Source: www.tutiempo.es) 
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Figure 4. The weight average monthly number of days with blizzard in Buzău (1990-2012) 

(Source: www.tutiempo.es) 

 
The land use in the lowlands of Buzău County greatly influences a potential snow-drift. 

Hovering mostly in Bărăgăn Plain, and the subsidence of Buzău, the study area is in a 
overwhelmingly agricultural use. The share of the agricultural land in this area amount is up to 
82% of the total (figure 5), the land being extended to approximately 269,499 ha (Corine Land 
Cover, 2006). This high percentage of agricultural land, largely determines the roughness 
coefficient fell to the earth's surface, which is synonymous with a high potential to snow storm and 
snow transport in sheltered areas (O'Rourke et al., 2002). Sheltered areas in terms of land use, are 
the human goals present in 6% of the study area, but also the patches of forest that extend over 
approximately 5294 ha. It should be noted that growing areas in the study area, which are present 
mainly in the plain region contact with Istriţei Hill on about 4% of the study area, the average 
potential of abstaining the snow blizzard.  

The presence of the river valleys (figure 6) of the main rivers: Buzău, Râmnic, Sărata and 
Călmățui and their tributaries longer than 645 km, is a contributing factor in the potential snow-
drifts. This is due to their formation in negative relief forms where the snow is being transported 
during blizzards. The most vulnerable targets blizzard phenomenon, in terms of the presence of 
negative forms of relief, are roads that cross. 

Surfaces with a certain inclination, presented in contact with the Subcarpathian plain area, are 
also a factor, influencing the snow-drifts, depending on their orientation (Sañudo-Fontaneda et. al., 
2011). The surfaces characterized by a value greater than 1 of the slope, occupy 8% of the total study 
area (figure 7). The most favorable for the blizzards are the quasi-horizontal areas (Sañudo-
Fontaneda et al., 2011) and the Eastern or North-Eastern general exposure. In these cases, the wind, 
blowing snow with the North - North-East slopes of the northern exposure, north-eastern and eastern 
areas, will be transported and deposited on surfaces housed with the general western exposure. 
 
 METHODOLOGY 
 In order to establish the areas with a high potential to snow-drifts, in case of blizzard, the 
snow drift potential index (SDPI) was computed and spatialised. 
 This was done in the GIS by adding three influencing role factors in the processes of snow 
blizzards and snowdrifts. These factors include: the land use (figure 5), and the presence of the 
river valleys (figure 6), the surfaces orientation (figure 7). The information about the types of land 
use was obtained and the land use was spatialised by using the polygon format shapefile for Buzău 
County lowlands contained in the Corine Land Cover 2006 European database. 
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Figure 5. The types of land use in the  plain area of Buzău County 

(Source: Corine Land Cover, 2006) 
 

 
Figure 6.The river valleys in the plain area of Buzău County 

(Source: SRTM Data processed) 
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Figure 7.The surfaces orientations in the plain area of Buzău County 

(Source: SRTM Data processed) 

 
 Once obtained, the polygon was transformed by using the „Conversion Tools" in raster 
format with 30 m cell sized. The slope orientation was obtined by using the „Aspect" tool from the 
„Analyst Tools" extension (all being done in the ArcGIS 9.3 software). The database for the slope 
orientation is the Numerical Model of Land, at a 30 m spatial resolution, obtained from the free 
available SRTM data. Spacing river valleys was also based on the numerical model of altitude, 
also processed in the ArcGIS 9.3 software. When all the three factors were spatialised, the raster 
format was used to group individual characteristics into five classes, evaluation notes assigned 
depending on how each characteristic influences the processes of snow blizzards and snowdrifts 
(table 1). This was made by using the „Reclassify" tool, from the „Analyst Tools" extension. 
 Thus, in land use in Class I of evaluation (1 point) were included: „Arable Land", „Water 
Bodies" and „Natural grassland" (table 1). These present a high potential for blizzard and active 
transport snow. In class II of evaluation were included the following categories:  „Occupied Land, 
principally by agriculture, with Significant Areas of natural vegetation", „Beaches, sands, dunes" 
(table 1). This type of uses present a medium potential to snow drifts, just as they influence the 
blizzard and its transport. The IIIrd rd Class of evaluation include: „Vineyards", „Inland marshes", 
these present a medium potential to snow drift, due to the high roughness coefficient to be 
submitted, and these shelter formed inside coating of the land. In the IVth class of evaluation are 
included: „Tree Fruits and Barry plantation", „Transitional woodland-shrub", which have a 
higher coefficient of roughness. Finally, the score 5 (5 points) was given to the built areas, river 
valleys and patches of forest, due to the high roughness coefficient to be submitted and shelter 
coatings formed in a specific field.  
 In the orienting factor in the plains areas of Buzău County, were included the 1st class of 
evaluation: the flat zones and North-East exposed slopes; in these areas, the episodes with 
blizzard, the snow was being blown and the intense snowbound sheltered areas with southwest 
exposure were also included in the grade of evaluation. 
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Table 1.  Snow Drift Potential Index factors and score given for each factor 

Parameters Type/values 

Rivers Valley     Rivers Valley 

Aspect 
Flat zones , 

NE 
E,  N  SE, NW  W, S  SW 

Land use 

Arable land, 

Water bodies, 

Natural 

grassland 

Land 
principally 
occupied by 
agriculture, 

with 
significant 
areas of 
natural 

vegetation , 
Beaches, sands, 

dunes 

Vineyards, 

Inland 

marshes 

Fruits tree and 

barry, 

palntation, 
Transitional 

woodland‐

shrub 

Built areas, 

Broad‐leaved 

forests, Water 

courses 

Score given  1  2  3  4  5 

SDPI (class) 
Very Low 

< 4 

Low 

4 ‐ 6 

Medium 

6 ‐ 8 

High 

8 ‐ 10 

Very High 
>10 

 
 The presence of the valleys in the lowlands of Buzău County was placed in grade of 
evaluation, which are negative forms of relief, where the calm atmosphere creates a microclimate 
(Ciulache & Ionac, 1995), and the snow is made. After granting each characteristic classes of 
evaluation factors mentioned above, they were added, thus obtaining the Snow Drifts Potential 
Index (SDPI) for Buzău County lowlands.   

 
RESULTS 

 After applying the presented methodology, the SDPI index with values between 2 and 15 it 
was obtained and spatialised (figure 8). The values were grouped into five classes of snow-drifts 
potential values, depending on the standard deviation. Areas with a low and very low potential 
snow-drifts (SDPI < 6) are represented by flat areas with crops predominance, pastures and 
exposed surfaces of the North-East and East of contact with the Subcarpathians and the Buzău 
Plain. Instead, these areas have a high susceptibility to increasing the intensity of blizzards and 
snow transport process. The share of these areas is about 83%.  
 The average of snow-drifts potential index (SDPI = 6-8), in case of blizzard phenomena 
occurs, appears in approximately 14% of the study area. Areas of potential in that class are the 
growing zones, wetlands and areas exposed in South-Eastern and North-West of contact with the 
hilly plain area. The plain areas of Buzău County with a high snow-drifts potential (SDPI = 8-10) 
are the built-up areas of villages under full field exposure in West, south and south-west areas, and 
areas where the environmental factors overlaps the snow-drifts potential. This potential class is 
specific in the most villages of the study area and the proportion of areas with high levels of SPDI 
is 2%. This phenomenon of the snow-drifts potential was confirmed during the 3-7.II.2012, when 
the height of the snow, in villages like Glodeanu Siliştea, Smeeni or Cochirleanca, exceeded 5 m 
(ISU Buzău, 2012).   
 A very high snow-drifts potential (SDPI > 10) appears on 2% of territory in the area of 
study and its built-up areas in river valleys, or those in the immediate vicinity of the change of 
orientation of the high snow-drifts potential surfaces. These areas occur mainly in the villages 
located in the major bed of the Buzău River, Sarat, Râmnicu Sarat and Calmatui, where the next 
high surface roughness, intervenes also the negative specific relief valleys, so the snow-drift 
potential becomes higher. Also built-up areas located on sheltered slopes (South - West) from the 
contact area of the Carpathian plains are characterized by values over than10 of SDPI. 
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Figure 8.Snow Drift Potential Index in the plain area of the Buzău County 

 
 A simple analysis of the expansion of the areas characterized by a very high snow-drift 
potential (SDPI > 10), on the territorial administrative units it is shown in Figures 9 and 10. Thus, 
very high snow-drift potential is present on large areas (>350 ha) in villages such as: Fundeni, 
Balta Alba, Posta Calnau, Podgoria, Puiestii de Jos and Sageata.  
 

 
Figure 9.The Vth SDPI class surface variation in the localities of the plain area in Buzău County 

(AMARU – MIHĂILEȘTI)  
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Figure 10.The Vth SDPI class surface variation in the localities of the plain area in Buzău County 

(MOVILA BANULUI – ZIDURI) 
 

 CONCLUSIONS 
 Snow-Drifts Potential Index (SDPI) is a method of evaluation and spatialisation of the 
susceptibility of events in case of severe snowstorm phenomenon, that particularly affects the plain 
of Buzău County. It should be noted that the very high extending areas (over 73% of the study 
area) with a low potential to high snowdrifts and with very high potential to blizzard and snow 
transport, causes the exponential increase exposure to snow accumulation of the built-up areas 
found in open field. This was confirmed in the late January and early February of 2012, when due 
to an atmospherical coupling between the Eastern-European Anticyclone and the Mediteranean 
Depression, blizzard phenomena associated with this synoptic situation, lasted about three weeks, 
causing important material damage, blocking the roads in the area for several days, (CNADNR, 
2012) and even causing the loss of lives in the lowlands of the Buzău County and the neighboring 
counties of Vrancea and Ialomita. For these reasons, the study of the risk phenomenon and the 
exposed to blizzard areas is imperative, in order to take measures to protect human communities 
against the climate hazard. Among the measures required to mitigate, planting forest belts around 
the villages, located in the wind direction (in this case, the Northern and the Eastern parts of the 
villages) is very important. This measure may also reduce the aridity of the Baragan plain. Other 
important mesaures are increasing the density of the snow breaks, achieving adequate equipment  
by the local authorities in case of snow drifts. 
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