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Abstract. In an effort led by the University Centre in Svalbard (UNIS), with support from the Norwegian Meteorological
Institute (MET Norway), the Isfjorden Weather Information Network (IWIN) is under development in the Isfjorden region,
central Svalbard. The network substantially expands upon the relatively sparse existing operational network of weather stations
and consists of compact and cost-efficient all-in-one weather stations permanently installed on lighthouses around Isfjorden
and onboard small tourist cruise ships trafficking the fjord from spring to autumn. All data from the network until June 2023
presented in this paper can be found at https://doi.org/10.5281/zenodo.8137588 (Frank et al., 2023b). New data become freely
available in near real-time via MET Norway’s data portals (https://doi.org/10.21343/ebrw-w846, Frank et al. (2023a)). The
IWIN data are highly valuable for scientific purposes such as atmospheric boundary layer research, validation and development
of numerical weather prediction models and assimilation in these, as well as planning and safe conduction of outdoor activities

in the region.

1 Introduction

In this study, we present the Isfjorden Weather Information Network (IWIN), which is a new network of automatic weather
stations located in the Isfjorden area, central Svalbard. The network is developed by the University Centre in Svalbard (UNIS)
with support from the Norwegian Meteorological Institute (MET Norway).

IWIN consists of compact and relatively cost-efficient all-in-one weather stations measuring near-surface temperature, hu-
midity, wind speed, wind direction and pressure. The stations are robust with no movable parts and thereby well-suited for the
harsh Arctic climate in Svalbard. The stations are mounted at both fixed points (lighthouses) situated along the shoreline of
Isfjorden and on small tourist ships that traffic the fjord from spring to autumn. Hence, the network uses existing infrastructure
as instrument platforms and its (added) environmental footprint is therefore minimal. IWIN is under continuous development
and as of summer 2023 it consists of 7 weather stations, 4 of which are mounted on lighthouses and 3 of which are mounted

on ships (in the following referred to as mobile stations). The data from IWIN are made freely and publicly available in near
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real-time on MET Norway’s THREDDS server (https://thredds.met.no/thredds/unis-obs/unis-obs.html) and via the Arctic Data
Centre (ADC, https://doi.org/10.21343/ebrw-w846).

The usefulness of the IWIN observations is multifold. From a research perspective, IWIN provides valuable in-situ, near-
surface weather observations from the Arctic, where such observations are otherwise very sparse. The network supports our
need to better document and understand the ongoing strong climate warming in Svalbard (Isaksen et al., 2022), which is well
beyond the pan-Arctic warming rate of nearly 4 times the global average (Rantanen et al., 2022). Embedded in the Svalbard
climate change are effects such as sea ice retreat (Muckenhuber et al., 2016; Dahlke et al., 2020), extreme precipitation events
(Miiller et al., 2022) and rain-on-snow events (Peeters et al., 2019; Wickstrom et al., 2020). Future climate projections indicate
further warming and more of these climate change related effects in the decades to come (Hanssen-Bauer et al., 2019, e.g.).
The complex topography of Svalbard exacerbates the need for more observations from the archipelago, as the weather typically
varies substantially in space due among others to flow phenomena such as gap winds (Jackson and Steyn, 1994), channelling
effects (Skeie and Gronas, 2000, e.g.) and katabatic winds (Esau and Repina, 2012). With its rugged coast line, surrounded
by steep mountain ranges and deep valleys, the Isfjorden area is no exception. The atmospheric component (and its related
forcing) of the fjord system furthermore acts as a boundary condition for geological, physical and biological interactions in the
region (Cottier et al., 2007; Walczowski and Piechura, 2011; Nilsen et al., 2016; Descamps et al., 2017; Skogseth et al., 2020;
Schuler et al., 2020).

Numerical models are integral parts of several of the above-cited studies of weather and climate processes in Svalbard.
However, such models typically struggle to accurately represent weather and climate processes in the Arctic (Jung et al., 2016).
Recent progress has yielded promising results (Bromwich et al., 2016), and MET Norway’s operational Arome Arctic model
(covering Svalbard and northern Fennoscandia, Miiller et al. (2017)) has been shown to perform favourably compared to e.g.
the global forecasting model of the European Centre of Medium-Range Weather Forecasting (Kgltzow et al. (2019)). Further
progress in model development, both related to validation and assimilation purposes, relies heavily on more observations such
as those provided by IWIN. High-resolution observations are especially useful as we progress towards hectometric scale model
simulations, which are currently in testing for Svalbard (Valkonen et al., 2020).

IWIN data are also useful in a societal context, especially because the Isfjorden region is the most populated area in Svalbard.
Here, we find the settlements of Longyearbyen, Barentsburg and Pyramiden, and human activity is widespread in the form of,
among others, fishery, tourism and research activities. In particular the two latter peak during summertime. Furthermore,
emergency situations may occur at any time of the year in the harsh arctic environment of Svalbard, frequently sparking search
and rescue missions. Online, near real-time weather observations, like those provided by IWIN, are key to keeping the planning
and conduction of such activity as safe as possible.

The primary goal of this paper is to provide documentation on the instrumental setup of IWIN and describe and evaluate the
data it produces. This includes introductions to the observation locations and information on the instrumentation in use (Section
2) as well as a description of the data handling process (Section 3). In Section 4, we provide an evaluation of the quality of the
data set and discuss remaining uncertainties. By presenting several examples of weather phenomena observed through IWIN in

Section 5, we draw connections between these and the data evaluation as well as highlight the novel capabilities of the network
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and indicate potential usage for future work. In the end, we summarize the current status of IWIN in Section 6 and give an

outlook on the further development of the network in Section 7.

2 Weather Station Network

Comprising a combination of stationary and mobile automatic weather stations, IWIN provides near-surface observations of
temperature (T), relative humidity (RH), pressure (p), wind speed (WS) and wind direction (WD) from a large portion of
Isfjorden. Thus, IWIN complements the long-term reference surface weather stations operated by MET Norway and located
around the fjord at Isfjord Radio (IR), Svalbard Airport (SA), Nedre Sassendalen (NS) and Pyramiden (PYR). As some of the
land-based IWIN station locations are inaccessible for large parts of the year, using rugged all-in-one weather stations with
no moving parts ensures low risk of failure and long maintenance intervals. By making use of already existing infrastructure,
observations from remote areas are obtained at low cost, while at the same time the local, additional environmental impact of
these observations can be considered negligible. All observations are automatically transferred from the stations to UNIS in

regular intervals via the 4G cellular network. In the following, the individual station locations are introduced in more detail.
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Figure 1. Overview map of the Isfjorden area. Local fjord names are given in black, locations of MET Norway weather stations are marked
with orange dots and the IWIN lighthouse stations are marked with magenta crosses. See main text and Table 1 for full station names. This

and all following map figures are produced using map data from the Norwegian Polar Institute (https://geodata.npolar.no).

2.1 Lighthouse Stations

Presently, IWIN comprises four stationary stations around Isfjorden (for the exact geographical locations see Table 1 and Figure

1). The stations are installed on top of small coastal lighthouses (see Figure 2), approximately 3.6 m above ground level. The
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instruments used are Campbell Scienti c MetSens500 sensors, con gured to measure T, RH, p, WS and WD at a raw sampling
frequency of 5 seconds. While T, RH and p are measured by solid state sensor circuits located inside a radiation shield in the

lower part of the instrument, a 2D-sonic anemometer on top provides WS and WD.

Table 1. Overview of lighthouse stations. The sensors are installed on top of the lighthouses, approximately 3.6 m above ground level.

Location (abbreviation) Latitude N] Longitude [ E] Measurement altitude (above sea level) [m] Installation date
Bohemanneset (BHN) 78.38166 14.75300 12 19 August 2021
Narveneset (NN) 78.56343 16.29687 7 17 June 2022
Daudmannsodden (DMO) 78.21056 12.98685 39 08 July 2022
Gasgyane (GQ) 78.45792 16.20082 19 03 September 2022

Figure 2. Weather station installed on top of the Gasgyane lighthouse.

75 The rst lighthouse station was installed at Bohemanneset (BHN) in August 2021. This lighthouse is located at 8 m above
sea level on the tip of the at headland Boheman ya. The location sticks out approximately 10 km into central Isfjorden in
the south-easterly direction (see Figure 1), in relation to the nearest major mountains in the northwest. The wind rose from
this station (Figure 3) shows the prevailing wind directions to be aligned with three major (side-)fjord axes. The main sectors
NW-N and NE—E resemble out ow from Nordfjorden and Sassenfjorden, respectively. The secondary peak for SW directions

80 matches in ow into Isfjorden along the main fjord axis. The highest wind speeds almost exclusively occur with ow out of






