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Figure 1: Number of complete years with data shown as proportional circles for ASOS stations, A complete

ear is defined as having at least one precipitation event of any phase reported in all twelve months.
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along the,west coast of Norway, seldom sees snowfall in winter, This is due to the North Atlantic Drift Current,

which results in high air temperature relative to latitude, While winter rainfall fractions,are shown as near zero over

most land areas and the Arctic Ocean, jt is known,that occasional warm air intrusions can allow for brief wintertime

rain or freezing rain events over the central Arctic,Ocean. In recent years, there have been extreme cases of

20°C above average (The Guardian, 2025).
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wintertime warming. On February 2, 2025, temperaturesnear the North Pole reached the melting point, more than "CDeleted‘
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Atlantic sector. The highest ratios of,course occur during the summer, (lower left panel), Over the Atlantic sector,

essentially all summer precipitation falls as Jiquid precipitation. Liquid precipitation, is also dominant over land

areas, the obvious exception being the high, cold Greenland ice sheet. Note, however, that over the central Arctic

Ocean, about half of all summer precipitation still falls as snow according to ERAS,

As summer fades to autumn, the Jiquid precipitation, fraction decreases as temperatures fall (Figure 6, lower right

panel), However, early autumn (September) still showshigh Jiquid precipitation, fractions over the northern North

Atlantic (not shown). This area remains ice-free year-round, and temperatures remain high for the latitude. By

contrast, the seasonal shift from liquid precipitation fo snowfall is prominent pver the ice-covered central Arctic

Ocean where autumn, temperatures sharply drop,
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3.3 Comparisons with ICOADS Records,

A

The Serreze, et al. (1996) study, based on the ICOADS data base over the period 1950-1995, while certainly dated,,

provides valuable independent estimates of precipitation phase as well as intensity over the Arctic Ocean and North,

Atlantic sector. Figure 7 and Figure 8 show the key results for January and July reproduced from that study. The,

JICOADS data (as with the ASOS data described below) are expressed as the percent of all precipitation observations,

Jin liquid or solid form, the percent of all observations in which precipitation occurred and (for ICOADS) when the,

precipitation was coded as moderate to heavy. While this differs from the ERAS analysis which shows the ratio

between liquid and total precipitation, results from the two studies are still comparable. As far as we are aware, there
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is no specific threshold regarding what qualifies as moderate to heavy precipitation in the ICOADS reports - the

designation depends on the manual observer. ,

The ICOADS records from 1950-1995 show 95% - 99% of all January precipitation events over the central Arctic,
Ocean falling as snow. This broadly corresponds to a Jiquid, to total precipitation ratio of 0.01 to 0.05 in ERAS5 data,

Wwhich shows an overwhelming dominance of solid precipitation during winter, even in today’s warmer climate. The

ICOADS maps for December and February are very similar to those for January. The January maps can hence be

viewed as representative for winter as a whole. As mentioned earlier, there have been some recent rainfall events
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over the central Arctic Ocean in winter, associated,with intrusions of warm moist air originating in the Atlantic. It is

of interest, however, that even in the olderICOADS records, there were still occasional liquid precipitation events in

winter Consistent with the much higher,precipitation totals over the northern North Atlantic shown in ERAS and
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other studies, the ICOADS records show this region as having a much higher frequency of moderate to heavy

precipitation as compared to the central Arctic,Ocean, where most precipitation events are small. Hence, in

summary, in at least a qualitative sense, winter results from ERAS5 are consistent with the spatial patterns from the

ICOADS record. ,
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For July (Figure 8), the ICOADS records depict, approximately 40% - 60% of precipitation events over the central,
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ERAS5 summer results. The August ICOADS map is similar to that for July, while the map for June shows a lower .- CDeleted: Note also the
fraction of events as liquid (20-25%). All of the summer months show the seasonal, reduction over the North Atlantic ..~ CFormatted: Font: 10 pt

sector in the frequency of moderate to heavy precipitation, consistent with the lower amounts of summer

precipitation here shown in ERAS due to the,weaker north Atlantic cyclone track. An updated analysis of the

ICOADS records would be highly valuable for better validating ERAS. ,
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