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Fig. 3. Relative frequency of thermal stimuli based on diurnal air temperature range (DTR) 
in the annual course (A) and in particular seasons (B) in Hornsund, 1978–2017.

Fig. 4. Year-to-year course of the relative frequency of thermal stimuli based on diurnal air 
temperature range (DTR) in Hornsund, 1978–2017.
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Fig. 5. Relative frequency of thermal stimuli based on day-to-day changes in average diurnal 
air temperature in the annual course (A) and in particular seasons (B) in Hornsund, 1978–2017.

Fig. 6. Year-to-year course of the relative frequency of day-to-day changes of average diurnal 
air temperature in Hornsund, 1978–2017.
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Based on daily values of relative humidity, the frequency of days of different 
characteristic values was examined. In individual months, seasons and years, 
sensible humidity is very diverse (Figs 8 and 9). Dry air in Hornsund occurred 
very sporadically, averaging only 2% of the year. It was most often recorded in 
winter (4%). From July to September, no day with dry air was found. Moderately 
dry air occurred in the south of Spitsbergen more often than dry air. It was 
recorded for 17% of the days of the year. It was the least frequent in summer 
(5%), and most frequent in winter (23%). In Hornsund, on average, humid air 
was recorded the most frequently in the year (47%). It occurred least often in 
summer (41%), and most often in spring (55%). The air was very humid for 
34% of the year. In the Hornsund region, very humid air was least frequent in 
winter and spring (25%), and most frequent in summer (54%), Fig. 8.

Fig. 8. Relative frequency of days of different sensible relative humidity in the annual course 
(A) and in particular seasons (B) in Hornsund, 1978–2017. 

In Hornsund, year-to-year, days with different categories of f values are highly 
variable (Fig. 9). The linear annual trends of days with varying degrees of humidity 
showed a rising tendency for very humid and humid air (2.4 and 3.5 days/10 years, 
respectively). Conversely, days with dry and moderately dry air show a downward 
trend (1.2 and 4.6 days/10 years, respectively), see Table 4. In the case of the 
number of dry days, the average seasonal trends are negative and low, except for 
spring when no trend is observed. There was a downward trend in the number 
of moderately dry-air days (from 0.4 days/10 years in summer to 2.7 in winter). 
Gradually, the number of humid days in Hornsund in winter, spring and summer 
is rising (around 1.4–1.5 days/10 years), and slightly decreasing for autumn. In the 
analysed period, the number of days with very humid air trended upwards in winter 
and autumn (2.2 and 2.3 days/10 years, respectively), while the autumn increase was 
statistically significant. In the remaining seasons, there was a systematic decrease in 
the number of very humid days (Table 4). The change in the structure of sensible 
humidity in the studied period is related to the observed increase in air temperature 
and the more frequent inflow of humid air masses from the south-west.
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Fig. 11. Average air temperature (A), diurnal air temperature range (B), day-to-day values of 
the variability of average daily air temperature (C) and average relative humidity (D) on Spitsbergen 
for individual atmospheric circulation types in individual months, for 01.11.1978–31.12.2017.
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in winter and spring, and then only on the glacier and in the mountain), see 
Fig. 15. In winter, the frequency of such changes ranges from 5–7% right on 
the fjord to 15% on the Hans Glacier. 

In the Hornsund region, the structure of humanly sensible air in terms of f 
remained at a generally stable level at individual measurement points in winter, 
spring and autumn (Fig. 16). However, summer was clearly more humid than 
the other seasons. In summer, the frequency of occurrence of very humid air 
ranged from 37% at HOR (a sea-coast terrace) to 95% at TRE, in the inner 
part of the fjord. In the Hornsund region, in the places with the highest average 
annual relative humidity, i.e. FUG and TRE, the frequency of very humid air 
was > 50% in all seasons (Fig. 16). The sensation of dry air was observed 
very sporadically.

Fig. 14. Relative frequency of thermal stimuli determined on the basis of diurnal air temperature 
range in the Hornsund region, 01.07.2014–31.06.2015.
















