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Abstract 

 

Quickly developing tourist infrastructure of Łeba, including the needs of the city as a health resort 

and a perfect place for holiday at any time of the year, requires an elaboration of the comprehen-

sive climatic characteristics. Taking into consideration the needs of the typical holiday makers and 

people with respiratory, circulatory and rheumatic diseases or metabolic disorders, elaboration of 

an appropriate description of the local climatic conditions in one of the most often visited spa on 

the Polish sea coast is more and more crucial.  

Daily meteorological data from the IMGW weather station in Łeba for the period 1986-2005 were  

the basis for this paper. The climatological analysis, besides the characteristics of the air tempera- 

ture and precipitation, includes the distribution of other principal meteorological elements (pres-

sure, wind, sunshine hours, cloudiness, relative humidity) and the frequency of weather phenom-

ena (fogs, storms). 
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INTRODUCTION  
 

Quickly developing tourist infrastructure of Łeba, including the needs of the city as 

a health resort and a perfect place for holiday at any time of the year, requires an 

elaboration of the comprehensive climatic characteristics. Taking into consideration 

the needs of the typical holiday makers and people with respiratory, circulatory and 

rheumatic diseases or metabolic disorders, elaboration of an appropriate description 

of the local climatic conditions in one of the most often visited spa on the Polish sea 

coast is more and more crucial. Additionally, it should be an impulse for extensive 

climatological analyses and concepts. 
 

 

MATERIAL AND CHARACTERISTICS OF THE STATION 
 

The main purpose of this paper is the general characteristics of the Łeba climate. Daily 

meteorological data from the IMGW weather station in Łeba (ф = 54°45′; λ = 17°32′) 
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for the period 1986-2005 were selected. The station is located on the Baltic Sea 

coast, 2.0 meters above sea level and provides data in a twenty-four hours system. 

 

 

CLIMATIC CONDITIONS IN ŁEBA 
 

Due to the geographical location of Łeba (on the Baltic Sea coast) and prevailing 

zonal circulation all year round there is a great variability of weather conditions. The 

climate has transitional character between maritime and continental. The advection 

from the west in active depressions usually bring colder weather during summer, and 

higher temperature in winter. On the contrary high pressure systems, conveying the 

air from the east, frequently are accompanied with hot days and heat waves in sum-

mer months and cold days in winter. The meridional circulation in Łeba is less fre-

quent and irregular, however arctic air masses are always stand out with lower tem-

perature, contrary to warmer air masses flowing from the south. 

 

 

Atmospheric pressure 
 

Atmospheric pressure rate can be considered as a basis for further analysis of local 

climate. Low pressure systems are usually accompanied by “bad” and changeable 

weather conditions, whereas antycyclonic systems create more stable weather. That 

is why the characteristics of atmospheric pressure fluctuations should be an indis-

pensable part of the comprehensive climatological analyses. 

In Łeba the annual average sea-level pressure (1014.7 hPa), in the period 1986-2005, 

is one of the smallest in Poland (Tab.1). During the annual course the highest  

 
Table 1 

Sea-level atmospheric pressure (hPa) in Łeba for the period 1986-2005 
 

Pressure Jan. Feb. March Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Year 

Mean daily 1 015.1 1 014.1 1 015.2 1 014.0 1 016.0 1 014.2 1 014.0 1 014.3 1 014.9 1 015.1 1 014.7 1 014.3 1 014.7 

Highest maximum 1 048.7 1 046.6 1 043.1 1 035.6 1 038.3 1 030.2 1 030.4 1 028.0 1 035.7 1 039.7 1 043.6 1 046.8 1 048.7 

Lowest minimum 980.7 968.9 980.6 994.4 989.1 995.4 994.4 995.0 984.5 983.1 985.5 978.9 968.9 

 

monthly mean value of atmospheric pressure is recorded in May (1016.0 hPa), the 

smallest average of pressure is typical for April and July (1014.0 hPa). Month-to-

month changes in atmospheric pressure in Łeba confirm greater weather variability 

in the cold half-year (Oct.-March). The largest air pressure fluctuations occur in Feb-

ruary (from 968.9 to 1046.6 hPa), the smallest are observed in August (from 995.0 to 

1028.0 hPa). Extreme pressure values vary from 968.9 hPa to 1048.7 hPa. Both ex-

tremes in the analysed period have been recorded in winter months. 
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Wind 

 

Along the Polish sea-shore, apart from the mountain regions, there is the largest 

horizontal pressure gradient. Due to the dynamic convection, constrained conver-

gence and less friction over water, which are the main reasons of intense exchange 

of air masses, the average measured wind velocity at the shore weather stations is 

significantly higher than at inland Polish stations.  

In Łeba the wind from the west and southwest prevail, exceeding as much as 38% of 

all cases (Fig. 1). South and north-east directions are represented quite often, too 

(16.4% and 10.1% respectively). In the annual course the increasing frequency of 

the wind from the north and east sector in spring is most noticeable. 

 

 
 

Fig. 1. The frequency (%) of wind directions  in Łeba for the period 1986-2005 

 
In summer the south-west and west wind directions dominate in Łeba, but in the lo-

cal climate which is extremely variable from day to day, winds from other directions 

are quite frequent too and long spells of easterly or north-easterly winds are not un-

usual. During autumn-winter season the distribution of wind directions is similar to 

all-year distribution. 

The average wind speed in Łeba (5.0 m/s) in a given period 1986-2005 (Tab. 2) for 

more than 1-2 m/s exceeds values observed in the central part of Polish Lowlands 

(Atlas klimatu... 2005). In the annual course the maximum wind speed (mean veloci- 
ty over 5.3 m/s) is observed during winter months; the minimum occurs in August  

(4.3 m/s) and in May (4.4 m/s). From the beginning of September the average wind  
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Table 2 

The average and maximum wind velocity and number of days with wind ≥ 10 m/s  

and ≥ 15 m/s in Łeba for the period 1986-2005 
 

Wind (m/s) Jan. Feb. March Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Year 

daily mean  
velocity 

6.1 6.0 5.4 4.6 4.4 4.8 4.5 4.3 4.6 4.8 4.8 5.4 5.0 

maximum  

velocity 
8.7 8.8 8.1 7.4 7.2 7.5 7.2 6.9 7.1 7.4 7.2 8.1 7.6 

days with  

wind ≥ 10 m/s 
9.4 8.4 6.8 3.5 3.6 4.5 4.1 3.3 4.2 5.1 4.7 7.1 64.5 

days with  

wind ≥ 15 m/s 
2.9 2.1 2.2 0.6 0.4 0.7 0.2 0.2 0.5 0.5 0.6 1.3 11.9 

 

speed is gradually rising to achieve the highest value in January (6.1 m/s). In total, 

the days with a strong (≥ 10 m/s) and a very strong wind (≥ 15 m/s) are most often 

recorded in the cold half-year (Oct.-March). Their average annual number (64.5 and 

11.9 days respectively) is, in comparison with the other regions of Poland, rather high. 

 

 

Sunshine hours 
 

The annual distribution of actual insolation depends mostly on the duration of the 

day. Exceptionally short days in December (when the sun altitude angle is low) are 

the main reason of small (less than 30) amount of sunshine hours in Łeba (Fig. 2). In 

general the largest number of sunshine hours in this part of Poland is recorded in late 

spring and in summer, with its maximum value over 240 hours in May (Atlas kli-

matycznego... 2001). The reduction of low cloud cover, which is the result of  

 

 
 

Fig. 2. Mean monthly: sums of sunshine hours (bars) and cloud cover in 0-10 scale (line) in 

Łeba for the period 1986-2005 
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a slower heat transfer between sea water and lower part of the atmosphere in this pe-

riod is the main cause of the sunshine increase. The highest monthly totals of sun-

shine duration in Łeba, in comparison to the interior weather stations in Poland, are 

recorded in April, May and June (Trapp 2007); the lowest number of sunshine hours 

is measured during winter months. 

The annual totals of sunshine hours in Łeba is about 1600 (Atlas klimatycznego... 

2001, Koźmiński and Michalska 2005, 2006). This amounts is less than half the 

maximum possible duration of sunshine. 

 
 

Air Temperature Characteristics 

 
The annual average air temperature in Łeba is about 8.1

o
C (Tab. 3). Mean monthly 

temperatures range from about 0.3°C January to 17.0
o
C in July. 

The most characteristic feature of the climate of the Polish sea-coast (in comparison 

to the other parts of the country) is relatively cold spring and summer and warm au-

tumn and mild winter (Trapp 2007, Friedrich et al. 1980). However, from time to 

time mean monthly temperature in January may drop below -7.5°C (January 1987) 

or rise over 19.5°C (August 2002). The mild marine climate of the Polish coast finds 

its reflection in a relatively smooth annual course of the temperature and in its abso-

lute maximum and minimum values. Extremely low air temperature in a given pe-  

 
Table 3 

Mean monthly characteristics of air temperature in Łeba for the period 1986-2005 
 

Temperature (°C) Jan. Feb. March Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Year 

mean daily 0.3 0.7 2.5 6.4 11.0 14.4 17.0 16.9 13.3 9.1 4.2 1.2 8.1 

maximum 2.4 3.1 5.6 10.6 15.3 18.3 20.9 20.9 17.0 12.4 6.4 3.2 11.4 

minimum -2.2 -2.0 -0.7 2.1 6.1 10.1 12.6 12.4 9.3 5.6 1.6 -1.3 4.5 

highest maximum 11.8 14.1 18.4 29.0 30.4 32.1 33.6 37.2 28.2 22.2 16.0 14.0 37.2 

lowest minimum -23.2 -20.5 -18.4 -6.4 -3.6 -1.9 4.4 5.2 -0.6 -5.0 -11.5 -15.1 -23.2 

Number of charac-

teristic days with 
Jan. Feb. March Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Year 

max. temperature  

≥ 30°C 
- - - - 0.1 0.3 0.8 0.4 - - - - 1.6 

max. temperature  
≥ 25°C 

- - - 0.8 1.6 2.1 4.4 4.3 0.5 - - - 13.7 

min. temperature  
< 0°C 

17.3 16.4 16.1 8.4 0.7 0.1 - - 0.2 2.7 9.3 16.9 87.9 

max. temperature  

< 0°C 
7.0 5.6 2.1 - - - - - - - 1.2 4.5 20.3 

max. temperature  
≤ -10°C 

0.2 0.1 - - - - - - - - - 0.1 0.4 
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riod (-23.2°C) was observed on the 7
th
 January 2003. The record highest temperature 

(37.2°C) was noted during the European heat wave on the 10
th
 August 1992. 

The mean annual amplitude of air temperature varies from 14.7°C in 1993 to 23.0°C 

in 1986, for the average value in the analysed period – 19.0°C. 

Hot days, when the maximum temperature exceeds 25°C, occur in Łeba from April 

to September, with its maximum in July and August (Tab. 3). Heat days (tmax ≥ 30°C) 

and frosty days (tmax ≥ 10°C) on the Polish Sea coast are very seldom. In Łeba dur-

ing the analysed twenty-year period only 32 heat days and 7 frosty days were re-

corded. Sub-zero temperatures in this region usually appear between December and 

February. Generally freeze days (with tmin < 0°C) most often occur in the cold half-

year (Oct.-March) and their average number throughout the year is rather small – 

about 88 days. 

One of the most characteristic features of the local climate is exceptionally long pre-

spring and pre-winter season (Kożuchowski and Miętus 1996). 

During the pre-spring (early spring) season, which is about two months long, the av-

erage daily air temperature ranges from 0°C to 5°C. Spring in Łeba lasts about 75 

days and usually starts in the first decade of April (Atlas klimatu... 2005). The daily 

temperature at that time ranges from 5°C to 15°C. This is also when the vegetation 

season begins in Poland. The long-awaited summer, with temperatures above 15°C, 

begins in June (25
th
) and is about 65-70 days long. In autumn, the average tempera-

ture drops to between 5°C and 15°C. On average the vegetation season in Łeba lasts 

for 215-220 days (Atlas klimatycznego... 2001). 
 

 

Relative air humidity 
 

Łeba is located on the sea coast, in a region of humid climate, where the 

amount of precipitation exceeds the total evaporation. The annual average of 

the relative air humidity is about 83% (Tab. 4). From November to February 

mean humidity exceeds 84%, with its highest values in December and Janu-

ary. In late spring and summer lower relative air humidity (below 81.5%) is 

observed. 
 

Table 4 

Mean monthly and annual relative air humidity in Łeba for the period 1986-2005 
 

Relative  

air humidity 
Jan. Feb. March Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Year 

average value 85.9 84.3 83.2 82.4 81.2 80.9 80.9 80.8 82.9 83.7 84.9 85.8 83.1 

 
 

Cloudiness 
 

Łeba is one of the cloudiest places in Poland with its mean annual cloudiness 6.3 (in 
0-10 scale). On the whole, skies are clearest in late spring and early summer, and 

cloud amounts tend to reach a maximum in November-February period (Fig. 2). The 
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annual course of total cloudiness in Łeba, typical for the weather stations in the cen-

tral part of Europe (Henderson-Sellers 1986), is characterized by smaller values of 

cloud cover in summer months.  

Cloudy days (with an average sky cover of 80% or more) most often occur from late 

fall to early spring (Tab. 5). The highest number of cloudy days with more than 20 

days (monthly), is experienced in December. During summer months, the number of  
 

Table 5 

Mean monthly and annual number of clear and cloudy days in Łeba  

for the period 1986-2005 
 

Number of Jan. Feb. March Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Year 

clear days 1.9 1.8 4.9 4.1 4.5 4.7 3.0 2.2 4.7 3.3 1.3 1.1 37.5 

cloudy days 20.0 18.4 13.8 11.4 9.3 6.9 11.0 9.7 7.3 14.6 18.7 20.1 161.2 

 

cloudy days is smaller and ranges from 6.9 in June to 11.0 in July. The number of 

clear days (if the sky cover is 30% or less) in Łeba is rather small, on average 37.5 

days each year and they are observed less frequently in late autumn and in winter 

months. In March the number of clear days sharply increases and remains at almost 

the same level through June, before becoming somewhat fewer in July and August. 

In September-December period clear days appear less and less frequently. As a gen-

erality, it can be said that at the weather station in Łeba, during the warm half-year 

(Apr.-Sept.) about twice as many clear days is recorded as in the colder half of the  

year. 
 

 

Precipitation 
 

The location of Łeba on the sea coast and its direct exposition to the flow of humid 

air masses from the Atlantic Ocean results in relatively high rainfall totals. The an-

nual average precipitation in Łeba is about 641 mm (Tab. 6). The maximum recorded 

annual total amount of precipitation has been 871.2 mm (1998), with a maximum 

monthly amount of 234.2 mm (October 1997). As a rule, the coastal zone of Poland 

receives more rainfall than the inland areas. Precipitation in Łeba is well distributed 

around the year with a summer maximum of rain, often heavy and accompanied by 

thunder. In Łeba September is usually the rainiest month of the year, while February 

is the least likely month for any precipitation. Most often it is particularly dry in spring 

and in the first half of summer. In Łeba the dominance of autumn precipitation over 

spring is usually observed (Miętus 1966, Miętus et al. 2004, Kirschenstein 2004). 

In wintertime the weather is extremely changeable, that consists in, for example, 

sudden snowfalls often accompanied by strong winds. The annual number of days 

with snow cover varies from 5 (1990) to 98 (1996). Snow remains for the longest 

time in February (Tab. 6), but it usually appears at the end of November and disap-
pears in the first half of March. The maximum depth of snow cover exceeds 70 cm 

(January 1987). 
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Table 6 

Mean monthly and annual: precipitation amount (mm), number of days with precipitation  

and number of days with snow cover in Łeba for the period 1986-2005 
 

Precipitation Jan. Feb. March Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Year 

mean precipitation 

amount 
38.5 38.1 42.6 34.9 43.9 46.2 65.3 61.2 85.9 75.6 59.1 49.9 641.4 

mean number of days 

with precipitation 
14.7 14.0 13.3 10.1 9.7 11.1 12.7 12.0 12.5 14.3 15.3 15.9 155.3 

mean number of days 
with snow cover 

11.0 12.1 7.2 0.6 0.1 - - - - 0.3 2.2 8.5 42.0 

 

 

Fogs 
 

The appearance of fog in Łeba is mostly determined by local factors (e.g. great 

thermal contrasts on the coast, direction and velocity of the wind, morphologically 

diversified coastal zone).What is more, the frequency of fog in this region depends 

on the occurrence of upwelling, most often observed here during north-eastern and 

eastern winds (Urbański 1995). 

In Łeba the frequency of fog is less than 50 days throughout the year (Tab.7). In 

spring and early summer, when warm air from the land may cross water that is con-

siderably cooler, advection fogs are most common on the Baltic Sea coast. Radiation 

fogs are rare because most days in this region are windy. In general, late autumn and 

winter are the seasons of most frequent fog in Poland, but because of the tempera-

ture extremes of the sea surface being delayed 2-3 months in time in relation to those 

of the earth's surface, Łeba and other Polish coastal districts are more exposed to fog 

in spring months. 
 

Table 7 

Mean monthly and annual number of days with fog and days with storm in Łeba  

for the period 1986-2005 
 

Atmospheric  

phenomenon 
Jan. Feb. March Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Year 

average number  
of days with fog 

4.8 4.0 6.0 6.1 4.2 2.3 2.6 3.2 3.0 3.8 4.9 4.7 49.6 

average number  
of days with storm - 0.2 0.1 1.0 3.3 3.5 4.4 3.6 2.4 0.8 0.5 0.1 19.9 

 

 

Storms 
 

On the Polish sea coast a very small frequency of stormy days is observed, averag-

ing 17-23 days annually (Atlas klimatu... 2005). In Łeba the number of days with 

storm ranges from 10 in 1989 to 32 in 1999, with the average value for the analysed 
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period – 19.9 days (Tab. 7). Usually there are frontal storms, storms caused by the 

advection of cold air and convectional storms generated in warm and humid air 

masses. In Łeba storms are recorded most often in summer months, the lowest fre-

quency of stormy days occurs in winter. 

 

 
GENERAL CHARACTERISTICS OF THE ŁEBA CLIMATE  

 

Łeba is situated on the Baltic Sea coast, within a transition zone from maritime to 

continental climate. The main factor influencing the climate of Łeba is the Atlantic 

Ocean (in particular the North-Atlantic Stream), which influences the climate of the 

whole Europe. The active cyclonic activity occurring in the northern part of the  

Atlantic Ocean (the Icelandic low) determines a very high variability of the weather 

and causes strong winds, high precipitation and abrupt fluctuations in temperature. 

The prevailing western winds carry humid maritime air and precipitation. In the cold 

season this brings about a considerably warmer, while in the warm season a some-

what cooler weather. The most characteristic feature of the Polish sea-coast climate 

(in comparison to the other parts of the country) are relatively cold springs and 

summers and warm autumns and mild winters. Generally, summer in Łeba is short 

and cold, and sunny days occur as often as rainy days. Temperatures in summer 

rarely exceed 25°C. Spring usually starts in April with temperatures varying from 

5°C to 15°C, until about the third decade of June. July is the hottest month, but all 

summer months are relatively cold with average temperature 14.4°C in June and 

16.9°C in August. Initially warm October is the beginning of autumn season. There-

after, the days become more cold until December, when winter begins and the tem-

perature drops from a few degrees below zero to sometimes -10°C (0.1% of all 

cases). Winter is rather short and lasts about 35-40 days. Łeba is one of the cloudiest 

places in Poland with its mean annual cloudiness 6.3 (in 0-10 scale). In this part of 

Poland skies are the clearest in late spring and early summer, and clouds amount 

tend to reach its maximum in December. Łeba receives an average annual rainfall of 

641.4 mm. Precipitation is well distributed around the year with a late summer or 

early autumn maximum of rain, often heavy and accompanied by thunder. Septem-

ber is usually the rainiest month of the year, while February is the least month for 

any precipitation. Most often it is particularly dry in spring and in the first half of 

summer. Winters are usually damp and wet, although there are some bright sunny 

days in between. Heavy snowfalls are extremely infrequent. 
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WARUNKI KLIMATYCZNE ŁEBY 

 

Streszczenie 
 

W dobie szybko rozwijającej się szeroko rozumianej infrastruktury turystycznej Łeby, 

uwzględniającej zarówno potrzeby lecznictwa uzdrowiskowego, jak i aktywnego spędzania 

czasu wolnego czy wypoczynku, opracowanie warunków klimatycznych jednego z najlicz-

niej odwiedzanych kurortów polskiego wybrzeża jest zagadnieniem pierwszoplanowym. Uła-

twi to nie tylko przygotowanie profesjonalnej oferty turystycznej lecz również, jak mam na-

dzieję, będzie bodźcem do dalszych, bardziej szczegółowych analiz z tego zakresu. 

Podstawą opracowania są codzienne dane pomiarowe ze stacji synoptycznej IMGW w Łe-

bie z lat 1986-2005. Analiza klimatyczna, oprócz charakterystyk termicznych i opadowych, 

uwzględnia również rozkład innych podstawowych elementów meteorologicznych (ciśnienia, 

wiatru, usłonecznienia, zachmurzenia, wilgotności względnej) oraz częstość występowania 

wybranych zjawisk pogodowych (mgieł i burz). 


