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Abstract. Some basic characteristics of the snow cover duration in Romania, like the annual mean number and the
variability index of days with snow cover in the cold season (December-March) from 1961 until 1990 are presented. In
all the winter months, the largest values of the annual mean number have been recorded in the mountainous region of
Romania, where the variability index is the smallest. For each month from December until March the “active” snow
cover areas have been determined by using the climatological frequencies of snow cover occurrence. The relationship
between the snow cover duration and the temperature was analysed in the winter months (December-March). The
correlation coefficients between the number of days with snow cover and monthly mean temperature are mostly
negative over Romanian territory. The strongest correlations were found in January, February and March in the
southern, eastern and central parts of Romania. The influence of the atmospheric circulation in the Atlantic-European
region on the snow cover in Romania is studied by using the frequency of Hess-Brezowsky weather types. The westerly
and northerly atmospheric circulation types have been taken into consideration and their association with snow cover
duration in Romania was examined. Most of the correlations are negative for the westerly air flow directions and
positive for the northerly ones.
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1. INTRODUCTION
The snow cover is an important climatic variable and its variability strongly depends on latitude. Several
studies have investigated the snow cover occurrence in different regions of Europe, the areas of “active” snow cover
fluctuations being identified as those areas where the probability of snow cover is between 10 and 90%, according to
Frei (1997, cited in Clark et al. (1999)). The snow cover dependence on winter months temperature and atmospheric
circulation has been analysed on local scale: Hantel et al. (2000) in Austria, Paczos (1985, cited in Bednorz (2004)) and
Bednorz (2002) in Poland, Dobrovolny (1993, cited in Bednorz (2004)) in Czech Republic, Jaagus (1997) in Estonia,
Jackson (1978) in Great Britain.
This paper presents the basic characteristics of snow cover occurrence in Romania for each month from
December to March over the 1961-1990 period. Then the influence of temperature and atmospheric circulation
expressed by Hess-Brezowsky weather types on the number of days with snow cover have been analysed in particular
winter months. This study is based on a snow cover dataset from 99 meteorological stations distributed on the entire
Romanian territory. The results show a pronounced difference between the climate variability in the mountainous area
and the lowlands ones.

2. DATA AND METHOD
This study is based on daily data of snow cover for 30 winters (from December to March) from the 1961-1990
period at 99 meteorological stations evenly distributed on Romania's territory. Days with snow cover (DSC) are those
when the snow cover depth ≥ 1 cm. For each of the 99 stations some statistics have been calculated, like the annual
mean number of days with snow cover and the variability index defined as the quotient of standard deviation and
arithmetic mean expressed as a percentage.
The climatological frequencies of snow cover occurrence in Romania have been calculated for all the winter
months for each station, too. Thus, the “active” snow cover areas have been determined.
Correlation coefficients between the following parameters have been calculated for each station:
• Mean monthly temperature and days with snow cover (for each month separately)
• Monthly frequencies of Hess-Brezowsky weather types and days with snow cover (for each month separately).

3. RESULTS
3.1 Annual mean number of days with snow cover

The annual mean number of days with snow cover ranges between 12 at Mangalia on Romanian Black Sea
coast and 147.5 at Virfu Omu, in the mountainous area. The annual mean number of DSC decreases from the
mountainous area to the lowland (Fig.1a), as expected. The smallest annual mean number of DSC is characteristic of the
south-eastern and extreme western parts of Romania where the variability index is the highest (>60%). High annual
mean number of DSC recorded in the mountains implies weak inter-annual variability (Fig.1b).

Figure 1: (a) Mean annual number of DSC and (b) variability index in Romania (1961-1990)

3.2 “Active” snow cover areas
In January and February, the probability of snow cover occurrence in Romania is greater then 10% over the
entire territory (Fig.2b and Fig.2c). In December, there is a limited “non-active” snow cover area, namely the coast of
the Black Sea (Fig.2a). The smallest “active” snow cover area is in March, when the probability of DSC occurrence
does not exceed 10% in a few zones from western, south-eastern and central Romania (Fig.2d). The probability of DSC
occurrence reaches the highest values in the mountainous area in all the winter months.
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Figure 2: Probability of snow cover (%) in Romania (1961-1990)

3.3 Relationship between snow cover duration and temperature
The correlation coefficients between the number of DSC and the monthly mean temperature are mostly
negative in all the winter months over the Romanian territory. Statistically significant values at 99% level were
observed in southern and eastern regions and partly in western and central Romania (Fig.3). The strongest negative
correlation reaches -0.88 and was found in north-eastern of Romanian territory in March. The correlation decreases with
the altitude becoming positive in certain mountainous areas.
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Figure 3: Correlation coefficient between the monthly number of DSC and monthly mean temperature in
Romania for the 1961-1990 period

3.4 The influence of air circulation on snow cover duration
The atmospheric circulation influences the temperature and precipitation and, consequently, the snow cover
occurrence. Westerly and northerly patterns of large-scale circulation have been considered for examining their impact
on snow cover in Romania. For each winter month have been calculated the correlation coefficients between the
frequency of westerly and northerly weather types expressed by the Hess-Brezowsky classification (Hess and
Brezowsky, 1977) and the number of DSC. In January and February westerly atmospheric circulations over the
Atlantic-European region are stronger related with the number of DSC then the northerly ones. Most of the correlations
are negative for the westerly air flow directions and positive for the northerly ones. In Fig.4 is shown the distribution of
the correlation coefficients in January and February, when the statistical significance is greater then in the remaining
winter months. The sign of the correlation expresses the fluctuations in the air temperature connected to the weather
types. The predominant westerly airflow brings mild maritime air over Europe and produces an increase in the air
temperature, which leads to the disappearance of the snow cover. The situation is quite different in the presence of the
northerly circulation, which causes a winter temperature drop, determining the appearance of snow cover.

4. CONCLUSION
The spatial distribution of the annual mean number of DSC, the variability index and the probability of
occurrence of snow cover is highly influenced by the Carpathian mountain chain. The annual mean number of DSC and
the probability of occurrence reach their greatest values in the mountainous area of Romania where the variability index
is smaller then 50%. In the southern and western lowland regions there is high inter-annual diversity of DSC,
accordingly to the reduced number of DSC. The probability of occurrence of snow cover is higher in the middle winter
months, i.e. in January and February. Almost the entire territory of Romania can by characterized as an “active” snow
cover area, with the exception of some small zones in December and March.
Correlation analysis revealed the impact of temperature and atmospheric circulation on snow cover duration in
Romania. Negative correlations between the number of DSC and the monthly mean temperature have been found over
the most of the Romanian territory in each month from December until March. The correlation is stronger in regions
with a small number of DSC (up to -0.88) and decreases with the altitude. High statistically significant results are
observed over large areas in January, February and March.
The fluctuations in the air temperature during winter represent the main factor which determines the
appearance and disappearance of snow cover. Therefore it has been analyzed the relationship between the number of
DSC in Romania and the westerly and northerly atmospheric circulations on large-scale. The westerly circulations
causing an increase in the air temperature lead to less snowy winter, whereas the northerly circulations determine a drop
of the temperature, growing the probability of snowy winters in Romania.
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Figure 4: Correlation coefficients between the number of DSC and the atmospheric weather types frequency for the
1961-1990 period
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