Q PN 55
Statu§ of the Arctic BSRN Site
Ny-Alesund (78.9°N, 11.9°E)

M.Maturilli, S.Debatin, J.Graeser, H.Deckelmann

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

Ny-Alesund
IS located on the western fjord coastline of Svalbard, at about 79°N. Although located in the high Arctic, the local climate is affected by North Atlantic influences, both due to
oceanic heat advection and the impact of cyclones following the main storm tracks, with particular significance for the atmospheric warming trend in winter.

The BSRN station is operated since August 1992, providing the radiation budget components global radiation, reflective radiation, upward thermal radiation and
downward longwave radiation, as well as direct and diffuse radiation, and some filtered bandwidth measurements to retrieve photosynthetic active radiation (PAR).

Spring / Summer Shortwave Radiation

Finjst Snpw-Free Day

Figure 1. Increase in short-wave net
radiation SW, o, = SWy,,,, — SW,, (left) for the
snow-melt season May-June and the
summer months July-August since 1993,
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— MayJune 1t AT N a predominantly snow-free surface beneath the
X 1999 2013 | radiation sensor set-up (= daily mean albedo <0.2),

60 80 100 120 140 160 155’,0 200 with linear regression +/- 1 standard deviation
day of year [update of Maturilli et al., 2015].
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Figure 2: Daily mean albedo SWy,/SW,, at _ _
. S the Ny-Alesund BSRN radiation sensor set-up « shortening of the snow-cover period

| e - . | Year - update of Maturilli et al., 2015].  2018: year with earliest snow-melt observed so far
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Global Radiation [Wm™2]
o
o
Reflected SW Radiation [Wm'z]

100

‘ Winter Longwave Radiation

\

« Strong winter surface warming in Svalbard region is related to
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Surface air temperature Increase

n Ny-Alesund, for the annual along with increase in humidity

mean (black line) and the dark Advection contributes to 25% of this tropospheric warming
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Figure 6: B Figure 7:

BSRN measurements of upward - | | The longwave net radiation
(LW,) and downward (LWgyq,n) -20 1 1 Woem Weoun - LW, for the
longwave radiation during the a0l | winters 1992/93 to 2017/18. The
winter months DJF, respectively. slight increase of + 2.2 Wm-2 per

. : Bl | decade indicates the growing
temperature trend at the 850 hPa level using ERA- +12.4+£8.1 Wm*/decade ) .
P 9 +14.6 + 8.8 Wm/decade importance of processes in the

Interim 1996-2016. Yellow line = significant trends ' ' ' ' ' 1994 1998 2002 2006 2010 2014 2018 .
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Auxiliary Data: Radiosondes Auxiliary Data; Ceilometer

With the introduction of the new radiosonde type RS41 _ A description of the 25 year data set
In April 2017, the upper-air data are no longer of cloud base height measurements
submitted in the station-to-archive files (as LR1100). by ceilometer in Ny-Alesund has
recently been published.

Instead, the radiosonde data in 1-second resolution - bl (Maturilli and Ebell, 2018)

can be retrieved via the Pangaea database with the i ' )
search term “High resolution radiosonde measurements from

. 9y Mt mes oSN I 1 A 1
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R Figure 8. A frontal passage on 15 / 16

A direct link is also provided on the BSRN webpage ¢! December 2016 in Ny-Alesund. a:

http://bsrn.awi.de/data/data-retrieval-via-pangaea/ Schematic diagram of the warm front (red
line) and cold front (blue line), their moving

direction (black arrow), and associated
clouds, respectively. b: Cloud base height
d (CBH) from ceillometer measurements. c:
2m air temperature from  surface

The Ny-Alesund radiosonde program is part of the meteorological ~observations. d: Upward
and downward longwave radiation (blue

; GCOS Reterence Upper-Air Network (GRUAN). 06 09 12 15 18 21 00 03 06 09 12 15 18 and red lines, respectively) from surface
@V GRAPHIC www.gruan.org 15 Dec 16 Dec 2016 radiation measurements.
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