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Influence of clouds and warm-moist air intrusion on the two distinct Arctic winter atmospheric
states
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'National Institute of Polar Research and the Graduate University for Advanced Studies

At Ny-Alesund, Svalbard, two distinct winter atmospheric states are seen in downward longwave radiation (LD) during
December 2015 and January 2016 (Fig. 1). After the cold state with the temperature around -10 to -20°C, a warm state with
plus temperature appears and LD increases from about 170 to 320-330 W/m”. This abrupt and large increase of LD might be
due to the change of cloud condition, from clear to overcast sky, which was examined from the cloud radar data taken during
GRENE Arctic Cimate Change Research Project. However, only the cloud change could not explain this large change of LD.
Looking at the atmospheric circulation patterns (500 GPH from ERA-Interim; Fig. 2), during the warm state, distortion of
tropospheric polar vortex appears with a high pressure ridge (blocking high), and downstream of the ridge, strong low and
intrusion of warm and moist air from the Atlantic Ocean influences the warming at Svalbard. This situation is just as pointed
out by Yamanouchi and Orbeack (1995) in the past. This analysis period was widely discussed due to the record high
temperature in the Arctic (North Pole; Moore, 2016; Kim et al., 2017; Graham et al., 2017b; Overland and Wang, 2016).

This intrusion of warm-moist air from the lower latitude is one of the major process contributing on the Arctic amplification,
just as proved using GCM by Yoshimori et al. (2017).
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Figure 1. Longwave radiative fluxes (BSRN), cloudiness and temperature at.
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Figure 2. 500 hPa geopotential height on 2 (warm-opaque) and 10 (cold-clear) January 2016 (ERA-Interim; NIPR Met Dysp. Sys.)



