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ROS events are classified as extreme events when they occur in the Arctic, generating a range of impacts that include flooding concerns to icing conditions for the transportation sector.
These events also have the potential to cause large starvation events among native hooved animals, like caribou and reindeer. This research seeks to understand the weather patterns

At the synoptic scale —which incorporates weather governing ROS conditions, from the primary causal mechanism of blocking patterns to the effects from atmospheric rivers (ARS).

systems on spatial scales around 1000 km and

temporal scales of about a week — blocking

Atmospheric Upper Levels:

Right-First Panel — Blocks can be seen in the 250-mb
geopotential height contours, characterized by persistence,
contour shape, and meridional (south-to-north or north-to-

April 2016
Western Greenland Event

January 2021
lgaluit, Canada, Event

April 2016
Western Greenland Event

January 2021
lgaluit, Canada, Event

patterns are present in all cases. They also appear .
as the primary causal mechanism in each case.
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ARs (or narrow transient corridors

of strong water

vapor transport) influence each case. The 2016

Greenland case resulted in a direct Inf

uence from

an AR, in that the AR made landfall and contributed
to the ROS conditions. For the 2021 Igaluit case, an

AR was present in the North Atlantic, and a

shortwave trough stripped moisture from the AR

and carried it north to Baffin Island, leading to an

Indirect effect from an AR.

At smaller spatial scales, “warm noses” of

Increased air temperatures and warm air advection

and corridors of enhanced moisture transport led

by a low-level jet are also present |

n each case,

albeit at different depths and strengths.

Godthaab, Greenland Station Observations from April 9-17, 2016
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south) flow, as seen in the 500-mb winds with isotachs.

Right-Second Panel — ARs were present in each case, as

seen in the integrated water vapor transport (IVT) panel, and
the moisture source originated from the tropics, which can be
viewed in the panel with precipitable water (PWAT) and mean

sea level pressure (MSLP) overlaid.

Early Stages of Rain on Snow

Ja

Warm moist air moves into
region bringing a rise in
temperatures, overcast
skies, and rainfall

Water percolates snowpack
and pools at permafrost
surface

Left graphic

Late Stages of Rain on Snow

Rainfall is followed by a
rapid drop in temperatures

lead up to and

Water freezes on snow and
ground surface. Freezing
releases latent heat,
warming underlying
permafrost.

ROS occurrence

Temperature remains cold ﬂ

Rainfall can trigger
avalanches and cause
destruction to
infrastructure

Ice cover blocks animals
from accessing vegetation i o
and denning
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et al. 2021 showing
the conditions that

characterize Arctic
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The soundings show air
temperatures (red line),
dewpoint temperatures
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Divergent Weather
Characteristics at the

Middle to Low Levels:

Orange star marks the location of the ROS event

850mb Heights, Temperature > 0° Celsius (red isotherms)
ril 11, 2016 at 12Z
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Integrated Water Vapor Transport (kg m~! s~1) Overlaid
with Mean Sea Level Pressure Contours (hPa)
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Orange star marks the location of the ROS event

April 2016 Western Greenland Event

925mb Heights, Temperature (° Celsius) and

Mean Sea Level Pressure (hPa) and Precipitable Water (mm)
for April 11, 2016 at 12Z
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