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The Year of Polar Prediction

Mission: Enable a significant improvement in environmental
prediction capabilities for the polar regions and beyond, by
coordinating a period of intensive observing, modelling,
verification, user-engagement and education

activities.
Consolidation Phase
Core Phase (2019-2022)
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YOPP Consolidation Phase: key elements

Consolidating
YOPP Research

Coordination

From Research
to Operations
and Services

Outreach and
Communication

YOPP Legacy

Determining Success
of YOPP




MOSAIC expedition: Key elements
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YOPP and MOSAIC: collaboration all along
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Newsletter #12
Sept. 2019

Dear Colleagues,

Aftor yoars of planning RV Polarstern
i2 loaving Tromso on 20 September 2019 to
accomplish MOSAIC — the biggest Arctic
expedition ever. While drifting for one year
through the central Arctic, novel measureme:
will be taken that will provide the basis for
bringing woather and climate models in terms of
their ability to represent critical processes in the
high north to the next level.

It is with great

easure, that I look back at years
of excellent collaboration with the MOSAIC
planning team. In fact, from the outset it was

cloar that YOPP and MOSAIC would be an
excellent fit. MOSAIC was first mentioned at the
PPP Steering Group meeting at ECMWF in 2012
(“invite MOSAIC representatives to the first OPP
planning workshop"). One year later, MOSAIC was
presented by Matt Shupe, and subsequently it
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Dear Celleagues,

After the first six months of the YOPP
Consolidation Phase (it will run for another three
years), I am excited to see so many outstanding
sciontific contributions to PPP being publishod.
The results by Hoather Lawrence, Jonny Day and
colleagues provide an excellent example. Based
on so-called observing systom experiments
(OSEs), these authors explore the impact of
certain observation types on prediction skill
They highlight the observations’ importance but
also indicate issues in their uptake that should
be addressed to make best use of data. Thy
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blocking events playing a criticial ole. It will
bo interesting to s0e how these results dopend
on the forecasting system used, utilizing similar
experiments carried out by different prediction
centres in a coordinated fashion.
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Seq ice scientists Stefanie Arndit (left) and Robert
Ricker (right) during thelr weekly observational
waik across the Arctic sea-ice floe to me
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LLorem ipsum dolor sit amet, consectetuer adipiscing
‘eiit. sed diom nonummy nibh euismod tincidunt ut
laoreet dolore magna aliquam erat volutpat. Ut wisi
‘enim ad minim veniam, quis nostrud exerd tation
wllamcorper suscipit lobortis ris! ut aliquip ex ea
‘commodo consequat. Duis autem vel eum iriure
dolorin hendreritin vulputate velit esse molestie
consequat. vel illum dolore eu feugiat nulla facifsis
at vero eros et accumsan et usto odio dignissim qui
‘blandit praesent luptatum zzril delenit augue du's
dolore te feugait nulla facilsi.

Lorem ipsum dolor sit amet, cons ectetuer adipis-
cing elt, sed diam nonummy nibh euismod tincidunt
Lorem ipsum dolor sit amet, consectetuer adipiscing
elit, sed diam nonummy nibh
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YOPP Podcast The IcePod

e Strengthen the link between

4, 175 pownloads - 68%

MOSAIC and YOPP

..  Enhance communication of

the science activities within
YOPP during MOSAIC and
beyond

North America

1,540 Downloads - 25%

South America
46 Downloads - 0% Oceania

157 bownloads - 2%

 Monthly interviews with
scientists involved in

* On Spotify, Apple Podcast e The MOSAIiC and YOPP

etc,

Also on local community
radio station

Radio Weser.TV
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ECMWEF YOPP Dataset

Operational ensemble forecasts

* Period: July 2017 to October 2020
e Analysis fields (fc step 0)

* Coupled forecasts out to day 15

* Tco639 (=18km) + 91 levels

e Data available on native mesh

Dedicated research experiments
 Same period, system and resolution
* Coupled forecasts out to day 2

* Availability of process tendencies

Bauer et al., in preparation, Scientific Data
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ECMWEF YOPP Dataset: Example application

Growth of sea ice concentration in autumn across
time scales »*

APPLICATE.eu

Advanced prediction in
polar regions and beyond
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YOPP-MOSAIC Observations: Targeted Observing Period

12-21 April 2020

Jetstream during MOSAIC-YOPP TOP

19.04.2020 12:00 - = Wind Velocity at 250 hPa (m/s)
' 0 10 20 30 40 50 60
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YOPP-MOSAIC Observations: Targeted Observing Period

12-21 April 2020

Extra radiosondes from AWI,
DMI, ECCC, FMI, IMO, MET
Norway, and SMHI

Well-observed warm air
intrusion on its way
towards MOSAIC!

“%._ =Photo: Lisa Grosteld
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YOPPSIteMIP: process-based model evaluation

Mission: Coordinate process-based model
evaluation based on high-frequency multi-variate
observations at some selected Arctic and Antarctic
supersites, during YOPP, with the aim to deepen
our understanding of the representation of the role
of polar processes on environmental predictions.

- MODFs (Merged Observational Data Files)
- MMDFs (Merged Model Data Files)

@ %

YOPPsiteMIP meeting summary,
outcomes and actions

17 to 19 September
Department of Meteorology, Stockholm University
Stockholm, Sweden
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YOPPSIiteMIP: Timeline

e SOP1 and SOP2

= Most modelling centres have contributed their data (MMDFs)

= Work in progress with observations: Nov 2020 = first Phase | data for
selected Arctic supersites

* MOSAIC

= Work in progress (first model data in available leg 1)
* Coding Workshops planned for autumn 2020
* Newletter article by Gunilla Svensson in progress
I e Data available through the YOPP Data Portal

(or)
I &2} wmo omm

13



YOPPSIiteMIP: Observational data

Development Phases
(meant as prioritizing guides to
- speed production)

GLOBAL ATTRIBUTES

Upper-Air Meteor. Variables

Surface Meteor. V;elriables

+ Sfc Energy-Budget Variables
(e.g. short- & long-wave radiation,

oo surface fluxes) |

~ + Cloud/Aerosol Variables
I (e.g. cloud top/base, water paths) : : :
N | ......... +0thervar|abie
- (e.g. snow, ice, ocean, land ....) i i ?

-
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Quarterly Journal of the & RMets

RESEARCH ARTICLE Royal Meteorological Society

Use and impact of Arctic observations in the ECMWF Numerical
Weather Prediction system

Heather Lawrence | Niels Bormann | Irina Sandu | Jonathan Day | Jacky Farnan | Peter Bauer

European Centre for Medium-Range

Weather Forecasts, Shinfield Park, Reading, Abstract

UK This paper presents an assessment of the usage of Arctic atmospheric observations
in the Numerical Weather Prediction (NWP) system of the European Centre for

Correspondence ’ o i

Heather Lawrence, European Centre for Medium-Range Weather Forecasts, and of their impact on the quality of short- to

Medium-Range Weather Forecasts, medium-range forecasts. The Arctic has low coverage of conventional data north of

Shinfield Park, Reading RG2 9AX, UK.

o p; ; i
B e S T 70°N but one of the highest levels of coverage of satellite sounding data on Earth.

The impact of Arctic observations on forecast skill was assessed by performing
Observing System Experiments, in which different observation types were removed
from the full observing system. This was compl d by an analy-
sis of Forecast Sensitivity to Observation Impact diagnostics. To our knowledge it

is the first time that comprehensive numerical experimentation has been carried out
to explore the role of different Arctic observations in a state-of-the-art global oper-
ational NWP system. All Arctic observations were found to have a positive impact
on forecast skill in the Arctic region, with the greatest tropospheric impacts on both
short- and medium-range forecasts due to microwave, conventional and infrared
sounding observations. Results indicate the great importance of microwave sound-
ing data and conventional data, which are found to be the key observing systems in
the summer and winter seasons, respectively. These observations were found to have
positive and statistically significant impacts on forecasts not only in the Arctic but
also in the midlatitude regions at longer lead times. Differences between the seasons
are most likely due to problems assimilating microwave sounding observations over
snow and sea ice, leading to a reduced impact in winter. There is also the suggestion
of increased importance of conventional data in winter, and other factors may also
play a role.

KEYWORDS
here, data assimilation, numerical
Prediction

and NWP, observations, polar regions, Year of Polar

RMetS Quaterly Journal: special Issue on Observing
System Experiments (OSEs)

Aim: Understand the
impacts of different
observation types on
forecast skill and guide
the design of future
observing systems in polar
regions.

Edited by Irina Sandu, Francois Massonnet
and Thomas Jung
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https://livestream.com/esa/events/9362838/videos/212624132

High-resolution sea ice modelling

Sea Ice < o b FESOM2

Concentration (Opacity) 4 gfEs < : . Resolution (1km)
and Thickness (Shadowing) £ 5 - R
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https://www.youtube.com/watch?v=BbZlPSS6dSc

High-resolution sea ice modelling

How realistic are linear kinematic features?

LKFs:

Total deformation

Statistics:

* Number / length of
LKF network

* Density

* Length

 Intersection angles

 Lifetime

» Growth rates

- oY WMO OMM Hutter et al., TC (2019) and Hutter and Losch, TC (2020) 17




High-resolution sea ice modelling
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High-resolution sea ice modelling

= 60 km =110 km

Color map shows concentration (+slight shadow from thickness)

Courtesy of Nils Hutter (AWI) 19




Creating YOPP Legacy: for discussion

V
@ * Create a legacy beyond 2022
* |dentify key partners that can carry on some of
D the work (coordination, science etc.)
* Ensure availability of key infrastructures

beyond 2022 (e.g. polarprediction website and
YOPP Data Portal)

* Discuss possible legacy activities = Who is
going to lead this discussion?

Ry 20



Summary

* YOPP on a very good track with two more years to go!

 Strong links between YOPP and MOSAIC (ECMWF YOPP dataset,
YOPPSiteMIP, SidFEx, Targeted observong period, ...)

* Promising = growth sea ice biases across time scales
* Nice insights through OSEs (special issue in QJ)

* Emerging field: Modelling of sea ice leads

 What will be “the next big thing” after YOPP?

(or)
I &2} wmo omm
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YOPPsiteMIP

Team contact: Gunilla Svensson, Stockholm University, gunilla@misu.su.se o .*

Arctic sites

e Models: DWD, ECCC,
% initial focus

ECMWEF, FMI, MetNorway,
MetOffice, NOAA/NECP,

MeteoFrance, Russian Met,

Cherskii _ Tiksi
o ©

MOSA “, O@.pe Barcu ..

CORDEX, CESM, ...

Utqiagvik ®
Oliktok Point® "V"“es“""  Sodankyla’
0 Alert‘ ’Pall-as =
VHi t e I-brseEul‘Gkn O , ' {
®

Summit

I gal ui t®

@ IASOA (International Arctic Systems for Observing the Atmosphere)

O ECCC supersites — soon members of IASOA
O Cape Baranova — soon member of TASOA
ﬂ MOSAIC drifting station

{2y wMo oMM

YOPP
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Supersites: Suites of instruments
measuring variables that lead to process
understanding

Models: High frequency column output on
model levels at supersites

MIP: Developed Format and Semantics
used for both models and observations
promoting multimodel and multisite
verification and process evaluation

Data: Available through the YOPP Data
Portal (yopp.met.no)

Targeted processes: Low level clouds
(including phase), Stable boundary layers,
Atmosphere-snow interactions over land
and sea-ice, Coupling procedures (variables
and frequencies), Ocean mixing, ...

In addition, Antarctic and Third Pole sites



