Environmental forcing factors in the research areas
Significant wave heights (Hs), timespan 01.12.2015–03.01.2019 
Significant wave height distribution (Suppl. Fig. 1) indicates Hs values for the open sea [Hs_max(S1) = 7.74 m; Hs_mean(S1) = 0.82 m; σ = 0.76 m] are higher than those recorded within the Gulf of Gdańsk [Hs_max(S2) = 4.06 m; Hs_mean(S2) = 0.28 m; σ = 0.27 m]. The most extreme conditions near S1 and S2 were observed in the case of Hs from the north-eastern direction, between 27th and 28th December 2016 (6.08 m for S1, 2.40 m for S2), 30th October 2017 (6.07 m for S1, 3.11 m for S2) as well as 2nd and 3rd January 2019 (7.74 m for S1, 4.06 m for S2). Consequently, based on Hs_mean, the severity of the waving regime which impacts the JGC (S1) is roughly three times as high as at the GOC (S2), while based on Hs_max, twice as high. Lower Hs values throughout the year within the GOG can be linked with the shadowing of prevailing westerly winds by land. Nevertheless, the highest exceedances of the msl occurred whilst winds blew from the northern sectors.

Sea levels, storm surges and surface currents velocities (Vc) timespan 09.02.2011–31.12.2018 
Tide gauge data from Gdańsk indicates a clear overall sea-level rise since 1885 at a rate of 2.6 mm/yr while Jensen and Mudersbach (2004) described a mean normalized readout for the SBS of 0.9 mm/yr (1830– 2000). According to HELCOM (2013), the sea-level rise due to climate change is partly compensated by slight vertical land movements of glacioeustatic and neotectonic origin. Nevertheless, this influence on onshore development in north-western Poland is minor whereas land uplift shows a generally stable trend for the coast (Harff et al., 2017), in most cases within ± 1 mm/yr, not exceeding ± 3 mm/yr range (Graniczny et al., 2015). Generally, from 1960 to 2010, the number of storm surges in northern Poland increased (Wolski et al., 2014), with short-term trend within 2010–2018 confirming this pattern (Suppl. Fig. 2). Increased sea levels (above the mean +5.0 m level) assigned into three categories in the range of 0.50–0.69 m, 0.70–0.99 m, and above 1.0 m occurred at the turn of December and January 2011/12, 2014/15, 2016/17, while generally from March to June were absent or sporadic. Events exceeding the msl by 1.0 m occurred five times at S1 and thrice at S2. The longest recognized period of elevated sea levels was the turn of December 2011 and January 2012 which lasted 49 days, with msl exceeded by 1.36 m in Władysławowo (near S1) and 1.28 m in Gdynia (S2) on 14th and 15th January 2012; whilst the 100-year maximum sea level equals 1.72 m above msl (Wolski et al., 2014). The maximum Vc values in the years 2011–2018 equalled 1.25 m/s in November 2011 at S1 from the W, and 0.50 m/s at S2 from the NW, while the msl was exceeded by 0.50–0.55 m (IMWM) or 0.60–0.65 m (M3D_UG) accompanied by strong wind, which caused Vc  > 0.50 m/s. Thus, the years 2013– 2014, and 2016 were calm, while 2011–2012, 2015, and 2017 were associated with msl exceedances and increased Vc values.

Precipitation (Precd,Precm,Preca) timespan 01.01.1951–31.10.2018
Time series data from 1951–2018, based on measurements from meteorological stations in Wierzchucino (20 km WSW to S1) and Gdynia (3 km NNW to S2) (Fig.1A, Suppl. Fig. 3) indicates the first decade of the 21st century was remarkably humid (especially summer months) (Suppl. Fig. 3A). Regardless of the relative proximity between both stations (<50 km), substantial spatiotemporal rainfall variability exists. Monthly totals [Precm(S1)] within the range of 100–200 mm occurred 88 times, and five events above 200 mm/month, with Precm(S2) for respective categories followed 51 times and none, whilst highest Precd(S2) = 110.4 mm in July 2016, triggered numerous landslides in Gdynia (Małka et al., 2017), and was accompanied by Precd(S1) = 80.2 mm, the highest readout since 1988 (97.5 mm). Interannual variability (1951–2018) between the sites shows a long-term trend manifested by an overall increase in rainfall totals (Suppl. Fig. 3E) with a general amount prevalence of the Jastrzębia Góra region which may be specified as Preca(S1) / Preca(S2) = 1.24. 

Snow coverage (Snd) timespan 01.01.1951–31.10.2018
The opposite relation of the number of days with snowfall between the sites was revealed, where Snd(S1) / Snd(S2) = 0.78. Unfortunately, no data on the thickness of snow cover exists, though variability of Snd ranges from several to 70+ days at both sites, and demonstrates high interannual and interdecadal variations. Nevertheless, both parameters seem to be coupled. An inverse correlation between Preca(S1)/Preca(S2) and Snd(S1)/Snd(S2) ratio is apparent within interannual variations from 1951 to 2018 (Suppl. Fig. 3G). 
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