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Consensus Statement for the Arctic Summer 2019 Season Outlook

To meet climate adaptation and decision-making needs in the Arctic, substantial progress
has been made towards the establishment of an Arctic Regional Climate Centre Network
(ArcRCC-Network). The ArcRCC-Network is based on the World Meteorological
Organization (WMO) RCC concept with active contributions from all the Arctic Council
member countries. The Pan-Arctic Regional Climate Outlook Forum (PARCOF) is a flagship
activity of the ArcRCC-Network to create a forum to meet directly with Arctic users of climate
information, and follows the well-known Regional Climate Outlook Forum (RCOF) concept
supported by WMO and its partners around the world. The ArcRCC is now in the second
year of its demonstration phase.

Freezing and thawing periods on the fringes of the warm and cold seasons are among the
most important considerations for many sectors of the Arctic. Therefore, PARCOFs are held
twice per year: a face-to-face meeting in May preceding the summer ice break-up, and a
virtual meeting in October before the ice returns in the Arctic winter season.

The third PARCOF meeting was held May 8-9, 2019 in Rovaniemi, Finland, with Permanent
Participants of the Arctic Council representatives of Arctic Indigenous Peoples, scientists
from all of the Arctic Council Member States, and stakeholders. This consensus statement is
a collaborative effort by the network which reviews the trends in the historical monitoring
data, recent observations, forecasts from models, and uses regional expertise to fill gaps in
the data.

This consensus statement includes a seasonal summary and forecast verification of the
previous 2018-2019 winter season, and an outlook for the upcoming 2019 summer season.
The statement was adopted by the participants at the end of the PARCOF-3 meeting.
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Current state of the Arctic

Observed and projected annual average warming in the Arctic continues to be more than
twice the global mean, with higher increases in winter. Arctic annual surface air
temperatures in 2014-2018 exceeded those of any year since 1900. Arctic winter sea ice
maxima in 2015-2018 were at record low levels, and the volume of Arctic sea ice present
in the month of September has declined by 75 percent since 1979." The state of the Arctic
climate varies seasonally and geographically. This document presents a summary of
surface air temperature, precipitation, and sea ice conditions in the different regions of the
Arctic during the previous cold season, and for the upcoming summer.

Summary for the present period

A meridional atmospheric circulation (north-south) in the Arctic between November 2018
and January 2019, followed by an increase in storminess in parts of the Arctic between
February and April 2019 were the main drivers of this past season’s temperature,
precipitation and sea ice anomalies. Above normal temperatures forecast for all Arctic
regions between June and August 2019 will continue to have implications for precipitation
and sea ice over that time period.

Temperature: The winter 2019 (NDJ: November 2018, December 2018, January 2019)
average surface air temperature was above normal for most of the Arctic domain, with
eastern Siberia experiencing its second warmest NDJ on record. During February, March
and April (FMA) 2019, the temperatures were above normal, with the exception of the
eastern Canadian Arctic where temperatures were below normal. Above normal
temperatures are expected to continue across the majority of the Arctic regions between
June and August 2019.

Precipitation: Siberia saw their driest NDJ in the 70-year record. The southern portion of
the Canadian Arctic saw their driest FMA in the 70-year record, while northeastern Siberia
and a portion of the Arctic Ocean saw their wettest FMA on record. Between June and
August 2019, the multi model forecasting system is issuing a non-decisive forecast over
the greatest part of the Arctic region.

Sea ice: The Northern Hemisphere March 2019 maximum sea ice extent was the 7V
lowest on record. There were large regional differences observed in sea ice conditions
between the Canadian and Eurasian Arctic during winter 2019. The thermal and wind
patterns during winter 2018-2019 led to extreme low ice extent in the Bering Sea, while
the predominance of northerly winds in the Barents Sea region since January 2019 led to
close to normal ice extent in the northern part of this area. Predicted above normal
temperatures for the Arctic region will contribute to below to near normal sea ice
conditions for the majority of the Arctic, with the exception of Greenland and the Canadian
Arctic.

" “Arctic Climate Change update 2019”, Arctic Monitoring and Assessment Programme (AMAP)



Temperature

Summary of November 2018 to April 2019 conditions: The November 2018, December
2018, and January 2019 (NDJ) average surface air temperature in the Arctic domain north of
65°N was, in most regions, above normal (red areas in Figure 1, left). Using data from
NCEP/NCAR reanalysis to rank the average surface air temperature, the NDJ period ranged
from the top 10 warmest over parts of Alaska, Greenland, and the European Arctic, to the 3"
coldest (a portion of the southern Canadian Arctic) winter in 70 years, since the start of the
record in 1949. Over the February, March, and April (FMA) 2019 period, average surface air
temperature in the Arctic domain north of 65°N was, in the majority, above normal (red areas
in Figure 1, right). Particularly, Alaska, northwestern Canada, central Siberia, and the
Beaufort, Chukchi and Bering Seas saw their warmest FMA since the start of the record in
1949. On the other hand, average surface air temperature over eastern Canadian Arctic for
that same time period was only the 30" — 45" warmest, that is near the median for the same
period.
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Figure 1: Left: November, December, and January 2018-2019, and Right: February, March, and April 2019
temperature anomaly based on the 1981-2010 reference period from Hydrometcenter Moscow/NCEP/NCAR
Reanalysis.

Verification of the previous seasonal forecast February, March, April 2019: To verify
the seasonal forecast for temperature (Figure 2, left), statistical techniques are used to fill
gaps when meteorological observation data was not available. The interpolated result is
adapted by a meteorological model in order to produce a re-analysis (Figure 2, right). The
verification is done by subjective comparison between the forecast and re-analysis region by
region. A subjective percentage score is adapted where 100% is the best possible forecast
for the region, and below 33% is a miss due to the three forecast categories (above, below,
and near normal) .

Surface air temperature over North America and the Atlantic regions was, for the most part,
accurately forecast for the FMA 2019 season. In particular, surface air temperature over the



Alaskan Arctic, the western part of the Canadian Arctic, and most of the Atlantic region was
accurately forecast. On the other, the Atlantic region over eastern Greenland and northern
Scandinavia only saw a 50% accuracy in surface air temperature forecast during that same
time period.

The accuracy of the FMA 2019 surface air temperature over the European and western
Siberian regions varied spatially between an accurate, indecisive (below 33% accuracy) and
incorrect forecast. Surface air temperature forecast over the ocean for both regions was
accurately forecast. The above normal surface air temperature forecast for western Siberia
was also accurate. Forecast over remainder of the European and western Siberian
continental regions were mostly indecisive. For instance, surface air temperature forecast
over the Chukchi region was mostly above normal, while observed values ranged from near
normal to below normal in the western part of the region. The only region with an incorrect
surface air temperature forecast was a localized area over eastern Siberia, with a near
normal and below normal forecasts.

As a general conclusion, in the regions where the multi-model seasonal forecast was
decisive, approximately 75% of the Arctic territory had a correct forecast. Based on our
verification methodology, the FMA 2019 forecast was thus deemed very good for the Arctic
Territory.
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Figure 2: Left) Surface Air Temperature Outlook for February, March and April 2019. Multimodel ensemble
(MME) probability forecast of three categories (below normal, near normal and above normal) (www.wmolc.org).
Right) NCAR (National Center for Atmospheric Research) Climate forecast System Reanalysis (CFSR) for air
Temperature, February, March and April 2019.

Outlook for Summer 2019: Surface air temperatures during the June, July, and August
(JJA) 2019 period are forecast to be above normal across the majority of the Arctic regions
(red areas in Figure 3). The probability of such forecast is highest over the eastern Alaskan
region (60-70%) and over the Atlantic region (>70%). Southern Scandinavia, the northern
islands of the Canadian Archipelago, and the western portion of the continental Canadian






