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izsáK tibor
*1 

The Change of the Average Monthly Precipitation Rates 
in Beregszász Between 1947 and 2009

* II. Rákóczi Ferenc Kárpátaljai Magyar Főiskola, Földtudományi Tanszék, tanár.

Abstract The article determines the change 
of the amount of precipitation in Beregszász 
in the period from 1947 to 2009 on the ba-
sis of the Beregszász meteorological station’s 
monthly data. The data were statistically proc-
essed with the help of the linear trend analysis 
and Microsoft Excel software. In the process 
of the research the author has determined that 
the amount of precipitation in Beregszász in 
the last 63 years has grown and testifies to 
significant changes. Precipitation is not dis-
tributed evenly during the months, there is no 
system seen in the changes. The data obtained 
prove that in the period under analysis the 
average monthly amounts of precipitation ac-
cording to trend lines were gradually increas-
ing, however showed significant change only 
in September. 

Резюме Метою статті було визначити 
зміну величини кількості опадів у місті 
Берегові. За основу були взяті дані Бере-
гівської метеорологічної станції про кіль-
кість місячних опадів з 1947 по 2009 роки. 
Обробка даних проводилася за допомогою 
лінійного аналізу тенденцій з викорис-
танням програми Microsoft Excel. Дослі-
дження засвідчили, що величина кількості 
опадів у місті Берегові за останні 63 роки 
підвищилася. Опади протягом року та по 
місяцах розподілялися нерівномірно, ре-
гулярність не спостерігалася. На основі 
лінійного аналізу тенденцій дані вказують, 
що за досліджуваний час кількість серед-
ньомісячних опадів поступово підвищува-
лася, але значні зміни відбулися тільки за 
вересень місяць.

1. Introduction

The smallest changes in nature’s relations bring about negative natural phenom-
ena as well as their increase. The destruction of relations between the atmosphere 
and other Earth layers breaks natural connections and can cause global climatic 
change. “The global climatic change is one of the most dangerous factors threat-
ening the environmental balance of the Earth, while the consequences can endan-
ger the Earth’s living world including the man” (dinyAr, g. 2004). Among the 
natural components climatic elements, mainly the temperature and precipitation 
are changing most dynamically. We can feel the influence of the weather change 
amplitude in recent decades in the increase of the water level and its frequency. 
Among the factors causing floods the most important is the amount of precipita-
tion in the river catchment area. I have analysed the changes in the distribution of 
precipitation in the period of 63 years from 1947 to 2009 in Beregszász. 

Beregszász is situated in Transcarpathian lowlands and is the administrative 
centre of the Beregszász district. Its geographical coordinates are Northern latitude 
48° 12’, Eastern longitude 22°38’. The town is 115 meters above the sea level.
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2. Sources and Methodology

I have determined precipitation change from 1947 to 2009 on the basis of the Be-
regszász meteorological station’s monthly statistical data. I have focused on the 
linear trend analysis in my research. The analyses and diagrams were done with 
the help of Microsoft Excel software. 

3. Climatic Characteristics

The climate of the Beregszász district is moderately continental and is mainly 
influenced by the air coming from the Atlantic Ocean (partly Mediterranean). The 
sun rays’ angle of incidence varies from 65° in June and 18° in December. In Tran-
scarpathia Beregszász district has the warmest climate. This is due to the Atlantic 
Ocean’s moderate and humid air masses as well as the Carpathians’ protection 
from the cold Northern winds. The district has the following isotherms: +20° and 
+21°C in July, and –3° and –4°C in January.

The average annual temperature is about +10°C. The maximum tempera-
ture was +38.5°C (2007), the minimum temperature was –32,5°C (1954). The an-
nual active temperature (taking into account the average daily temperature above 
+10°C) is 3000–3300°C. The warmest month is July. The average temperature in 
July for many years (1947–2009) has been +20,8°C. The coldest month is January 
with -2,0°C average monthly temperature (1947–2009). The frostless season lasts 
for 240–250 days. The vegetation season lasts for 170–180 days. The annual aver-
age precipitation is 600–700 mm. Precipitation falls mainly in summer, particu-
larly in June (60%). There are draughty years as well with precipitation below 500 
mm (1956, 1961, and 1973). During most of the year (September–April) Western 
winds prevail. 

4. The Change of the Amount of Precipitation  
in Beregszász Between 1947–2009

The amount of precipitation in Beregszász in the period under analysis was 
over 400 mm, but did not exceed 1000 mm. The most abundant in precipitation 
was the year 1998 with the annual amount of precipitation reaching the level of 
969,8 mm. The least amount of precipitation was in 1961 (468 mm). On the basis 
of the trend lines (graph 2) we can determine the changes in the amount of precipi-
tation in the period under analysis between 1947 and 2009 (from 620 mm to 715 
mm) showing a 95 mm increase.

The average annual precipitation data testify to the fact that in the period 
under analysis the average annual precipitation was increasing according to the 
trend lines. In Beregszász the annual precipitation value and the correlation coef-
ficient in the course of years was 0,28, which on a 95% probability level (for 63 
years the critical value is 0,24, Péczely gy. 1979) shows a significant change.

izSák tiBor: The Change of the Average Monthly Precipitation Rate...
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Graph 1. The change of the amount of precipitation in Beregszász  
between 1947–2009. (Source: Beregszász Meteorological Station’s database, 2010.)

The most abundant month in precipitation was June with the average amount 
of 82,6 mm, the driest month was March with 39,8 mm of precipitation. 

The average monthly precipitation data indicate that in the period under 
analysis the average annual precipitation was increasing according to the trend 
lines (except June, November and December), but on a 95% probability level 
(except September) there is no significant change. In Beregszász the monthly pre-
cipitation value (graph 3) and the correlation coefficient in the course of years 
was 0,34, which on a 95% probability level (for 63 years the critical value is 0,24, 
Péczely gy. 1979) shows a significant change. 
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Graph 2. The change of the amount of precipitation in Beregszász in September 
between 1947–2009. (Source: Beregszász Meteorological Station’s database, 2010.)
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In the period under analysis there was above the average amount of precipi-

tation (673,7 mm between 1947 and 2009) in 28 years, while below the average 
amount occurred in 35 years. If we take the average monthly values in the 63 
years under analysis, we get 17 years when the number of months with above the 
average precipitation was higher than the number of months with below the aver-
age precipitation, and we get 34 years when the number of months with below the 
average precipitation was higher.

Beregszász had extremely heavy precipitation (above 200 mm) in three 
years (1974, 1979, 1982). 

5. Conclusion

Having analysed the average monthly precipitation values we have come to the 
conclusion that the annual precipitation value in Beregszász has grown in the 
past 63 years (1947–2009). Precipitation is not distributed evenly in the years 
and months, there is no system in the changes. The increase of precipitation can 
be accounted for by the blocking anticyclones (gyúró gy. – tóth t. 2008) that 
are closely related to the formation of weather with abundant precipitation. The 
changes in the climatic characteristics can influence the state of the nature’s com-
ponents as well as the change of the relations between the components. The re-
searches of the future climatic changes (bArtholy J. et al. 2008; radvánSzky 

b. – JAcob, d. 2008; rAdvánszky b. 2009) prove that further intensification of 
climatic extremes can be expected together with the increase of temperature and 
the amount of precipitation.
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