
Annual variations and tendencies of changes in atmospheric fall... 

 
 

97 

 
 

 

 

 
ANNUAL VARIATIONS AND TENDENCIES OF CHANGES  

IN ATMO SPHERIC FALL SUMS IN LŇBORK IN 1861-2000 

 
Mağgorzata Kirschenstein 

 
Institute of Geography, Pomeranian Academy, 

ul. Partyzant·w 27, 76-200 Sğupsk, Poland 

e-mail: mjk67@tlen.pl 
 

 
Abstract 

 
The present paper concentrates on the basic features of an annual precipitation course (monthly, 

seasonal and annual sums) registered between 1861-2000. The paper also defines an amount of 

precipitation sumsô deviations from the many yearsô average, factor of monthly precipitation sumsô 

changeability and trends of their changes. The characteristics of the annual precipitation sums in 

an annual course allow to define which months, seasons and half-years were characterized by more 

intensive changeability and discover if there was recorded a considerable asymmetry between the 

particular months, seasons and half-years and what were the reasons of the asymmetry.  
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INTRODUCTION  

 

Lňbork is situated in a Southbaltic coastal area, in a proglacial stream valley of the 

Ğeba and Reda Rivers about 25 km from the shore. According to the W. Oko- 

ğowiczôs (1978) classification Lňbork is characterized by a climate influenced by the 

Baltic Sea. The author (Kirschenstein 2008) in her previous factorsô analysis of the 

annual many yearsô precipitation sums recorded in Lňbork estimated a degree of 

precipitationsô time differentiation. The author managed to determine that precipita-

tionôs time differentiation is caused by changeability of both features ï the oceanic 

and the continental ones ï that are generated by a changeable atmospheric circula-

tion from the Baltic Sea, the Atlantic Ocean or the continental areas. The results of 

the research show that 60% out of the analyzed 140 years were characterized by in-

tensified oceanic features. The present paper focuses on the characteristics of an an-

nual precipitationôs course with a special consideration of the maximal and minimal 

sums and trends of theirs changes in the analyzed period. 

Annual precipitation coefficients are calculated on the basis of average monthly pre-

cipitation sums registered between 1861-2000. The data come from the various 
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sources. The data registered before the Second World War come from the Atlas of 

atmospheric precipitation frequency in Poland (1961) and from Works and Studies 

KGW (1959). The data registered after the Second World War come from the annals 

and archives of IMGW. All missing information the author supplemented by using 

the quotient method based on data provided by various observation centers. In order 

to verify the hypothesis of homogeneity of processes precipitation series the author 

used non-parametric Smirnov-Kolmogorov test. The author also checked accordance 

of constant precipitation series registered between 1861 and 1949, and 1950 and 

2000. The result of the test ɚ = 0.95 is lower that the critical value of statistics on the 

significance level 0.05 (ɚ0,05 = 1.36). If ɚ < ɚ0,05 we can assume the series is probably 

homogenous. While analyzing the annual precipitation sums the author used a 7-word 

triangular filter: a ì = 1/16 (ai-3 + 2*ai-2 + 3*ai-1 +4*ai + 3*ai+1 + 2*ai+2 - ai+3) in order to 

eliminate short-period fluctuations. The author used 31-word triangular filter to de-

scribe their changes in years.  

 

 

ANNUAL PRECIPITAT ION TOTALS   
 

The annual precipitation sum registered in 140 years is 663 mm. The highest annual 

sum 974 mm was recorded in 1998 (147% of many yearsô average), the lowest ï 419 

mm was recorded in 1876 (63% of many yearsô average). 51% of the analyzed years 

are characterized by annual sums that exceeded the many yearsô average. Data 

alignment by 31-word filter shows an increase of annual precipitation sums from 

1861 to the forties of the 20
th
 century (Fig. 1). Another increase was recorded in the 

seventies. The author recorded a tendency to increase the precipitation amount equal 

0.77 mm per year. 

 

 
 

Fig. 1. Mean annual precipitation totals (1), smoothed with a 7-item filter (2) and with a 31-item 

filter (3), line trend (4) 
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MONTHLY  PRECIPITATION SUMS  

 

Maxima and minima of precipitation in an annual course are recorded in various 

months and they depend on the air temperature, the steam content and favorable 

conditions of the steam condensation. In Poland the average maximum is recorded in 

July, the minimum in February (Kirschenstein and Baranowski 2008).  

In Lňbork the average many yearsô maximum of precipitation in an aspect of annual 

course was recorded in July (84 mm), while the minimum was recorded in February 

(33 mm), (Fig. 2). In the analyzed period of 140 years the maximum most often oc-

curred in July (24%), August (20%) and September (17%), however it had never oc-

curred in February or March (Fig. 3). The minimum occurred in all months, with the 

most intensive frequency recorded in February (18%), March (14%) and April (14%).  

 

 
 

Fig. 2. Average monthly precipitationôs sums (1861-2000) 

 

 
 

Fig. 3. Frequency of maximum and minimum of the precipitationôs sums (1861-2000) 
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