Year of Polar Prediction — Few months
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Year of Polar Prediction (YOPP)

Mission statement:

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

See polarprediction.net for more introductory materials
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Core Phase

The Year of Polar Prediction (YOPP)

Improving Polar Weather
and Sea Ice Forecasts

Predictive skill is lagging behind in polar regions. And what happens at the poles
affects the entire globe. That is why the World Meteorological Organization and
partners have launched the Year of Polar Prediction to advance polar prediction
capabilities. During Special Observing Periods between mid-2017 and mid-2019,
the polar observing gaps will be filled. Researchers and forecasting centres
worldwide will analyse the unique data with the goal to better predict, navigate
and protect the pristine polar environment and its inhabitants.

Weather and
Sea Ice Modeling

=

> 7%

Sea lce Buoy

Universities

i,

Research Icebreakers

e d

Satellites

L5

Forecast

Local communities

To predict weather and sea
ice, scientists use weather
and climate models —
computer programs that
divide the Earth’s atmo-
sphere, ice, land and oceans
into a network of grid boxes.
After being fed with actual
meteorological and oceano-
graphic observations, the
models calculate how the
physical state changes step
by step into the future.
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YOPP Time Line

Preparation Phase YOPP Core Phase Consolidation Phase

2013 to mid-2017 mid-2017 to mid-2019 mid-2019 to 2022

Special Observing Periods, field

. . D nial experimen
campaigns & satellite snapshots ata denial experiments

Community engagement

Ali ith oth . .
'gnment with other Dedicated model experiments Model developments

planned activities

Development of

: Coupled data assimilation Dedicated reanalyses
Implementation Plan

Research into use & value of

Preparatory research
P Y forecasts

Operational implementation

Summer school
Workshops

Intensive verification effort YOPP publications

Fundraising &

9= Summer school YOPP conference
Resource mobilization

Jung et al. (2016), Bull. Amer. Meteor. Soc.




Preparation Phase: Selected Highlights

Community engagement — YOPP Summit

13-15 July 2015, WMO, Geneva, Switzerland




Preparation Phase: Selected Highlights

Preparatory research — Publications

Royal Meteorological Sc

Editorial
Editorial for the Quarterly Journal’s sp«

Peter Bauer®* and Tho

2ECMWE, Reading,
bAWI, Bremerhaven, G

*Correspondence to: P. Bauer, European Centre for Medium-Range Wez
E-mail: peter.bauer@ecn
DOI:10.1002/qj.263

ADVANCING POLAR
PREDICTION CAPABILITIES
ON DAILY TO SEASONAL

TIME SCALES

8Y THOMAS JUNG, NEeiL D. GOrRDON, PeTER BAUER, DAVID H. BROMWICH, MATTHIEU CHEVALLIER,
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rapidly in recent decades than any

of this planet. The rapid rise in near-
air temperatures, about twice as fast as
crease (Hansen et al. 2010), is called the
fication (e.g., Holland and Bitz 2003). Its
in terms of decrease in sea ice coverage p1
tunities, but at the same time new risks
Using the Northern Sea Route, for exanr
reduce the distance of their journey be
and the North Pacific region by more
fact, journeys through the Arctic, which
to become increasingly feasible as cli
continues (Smith and Stephenson 2013),
an opportunity for cutting greenhouse ¢
At the same time, the environmental co
disasters in the Arctic, such as oil spill:
be worse than in other regions (Emmer
2012). To effectively manage the oppo
risks associated with climate change, t

T he climate of the Arctic has been cl
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improve weather and sea-ice

forecasts for the Northern Sea
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Route

Jun Inoue?3, Akira Yamazaki?, Jun Ono?, Klaus Dethloff*, Marion Maturilli*,
: Roland Neuber*, Patti Edwards® & Hajime Yamaguchi®

: During ice-free periods, the Northern Sea Route (NSR) could be an attractive shipping route. The
decline in Arctic sea-ice extent, however, could be associated with an increase in the frequency of
: the causes of severe weather phenomena, and high wind-driven waves and the advection of sea

: ice could make ship navigation along the NSR difficult. Accurate forecasts of weather and sea ice

: are desirable for safe navigation, but large uncertainties exist in current forecasts, partly owing to
: the sparse observational network over the Arctic Ocean. Here, we show that the incorporation of
: additional Arctic observations improves the initial analysis and enhances the skill of weather and

: sea-ice forecasts, the application of which has socioeconomic benefits. Comparison of 63-member
: ensemble atmospheric forecasts, using different initial data sets, revealed that additional Arctic

: radiosonde observations were useful for predicting a persistent strong wind event. The sea-ice

: forecast, initialised by the wind fields that included the effects of the observations, skilfully predicted
: rapid wind-driven sea-ice advection along the NSR.



Preparation Phase: Selected Highlights
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Please note:

endorsement process will be open past the YOPP core phase
(until ca 2021)
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YOPP Core Phase in Antarctica
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YOPP Core Phase in the Arctic
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Arctic Special Observing Periods SOP1 & SOP2)

4 ,‘ ‘7 .
Photo: Christopher Barrell”

D | SOP2: almost 2,300
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e iessites and
paigns
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Core Phase: Selected Highlights

YOPP Supersites

Model centres
provide model
output for
comparison with
high-frequency
observations at
YOPP Supersites
(remote talk by
Barbara Casati
Thursday) Data SIO, NOAA, US. Navy, NGA, GEBCO

Image PGC/NASA

Image U.S. Geological Survey Googl O arth

Image Landsat / Copernicus

(,(f P WMO OMM 63°43'25.86" S 70°17'36.60"E elev-2857 m eyealtﬂ6310.71 km




Core Phase: Selected Highlights

YOPP model datasets

‘ U.S.NAVAL \
ESEARC

APPLICATE.eu

Advanced prediction in
polar regions and beyond

ECMWEF Operational Ensemble
Forecasts

>
>
>

>
>
>

Period: July 2017 to June 2019
Analysis fields (fc step 0)
Coupled forecasts out to day
15

Tco639 (=18km) + 91 levels
Data available on native mesh
Available through the YOPP
Data Portal: yopp.met.no

(ﬁ*} WMO OMM

LABORATORY

Sea Ice Forecasts (Arctic and Antarctic)

from U.S. NRL

» Period: 1 Feb 2018 to 15 Feb 2019

» Navy Earth System Model (NESM): fully
coupled atmosphere-ocean-sea ice model

» Each week, a time-lagged 4 member
ensemble starting on Sat-Sun-Mon-Tue is
run out 45 days



Core Phase: Selected Highlights
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Core Phase: Selected Highlights

YOPP User Engagement: PPP-SERA Scoping Document

WWRP/PPP No. 5 - 2017

e This report ... aims to explore how
weather, water, ice and climate
(WWIC) information is currently Ice and Climate Information for
being used and produced in the Safe Polar Mobilities
Polar Regions, by whom, and for
what reasons.”

e ,Thereport also identifies, frames
and articulates important areas of
research related to the use and
provision of environmental
prediction services that should be
prioritized and further developed
during, and beyond, the Year of
Polar Prediction (YOPP, 2017-19).”
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YOPP Southern Hemisphere

e Coordination Committee consists of representatives from
Argentina, Australia, Brazil, Chile, Germany, Italy, Japan,
New Zealand, Russia, UK, USA, SOOS, SORP, lead: Dave

Bromwich
e Antarctic Special Observing Period:

November 16, 2018 to February 15, 2019

* Website: http://polarmet.osu.edu/YOPP-SH/

vdg;;
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YOPP-Endorsed Project Campaigns

Special Observation Period

Jul 2016 Jan 2017 Jul 2017 Jan 2018 Jul 2018 Jan 2019 Jul 2019 Jan 2020 Jul 2020 Fleld campaign perIOd

Project period

= = [ == = =
= 1= = =
N T i K

Display projects with a project period in a certain time span or observations during the Special Observation Period:
SOP-SH: 16. Nov. 2018 - 15. Feb. 2019.

Start date: 01/11/2018 End date: 28/02/2019 Display Display all SOP-SH

WMO OMM




Observational Commitments for YOPP-SH SOP
(more on Thursday during YOPP-SH #03 meeting)

e Drifting buoy deployments in the Southern Ocean
(remote talk Ignatius Rigor)

e Ship observations from the Southern Ocean
(presentation Isa Rosso)

* Ocean Observatories Buoy at 55S, 90W (west of
Drake Passage) will continue through YOPP-SH
SOP. Surface weather, fluxes, water column
observations.
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YOPP Newsletter: PolarPredictNews Y¢PP

YEAR OF
.* POLAR
* PREDICTION

s
YOPP oz
' METEOROLOGICAL
YEAR OF ORGANIZATION

Find more information at
www. polarprediction.net

.* POLAR International Coordination Office (ICO)
#* PREDICTION of the Polar Prediction Project

PolarPredictNews -

Newsletter #07

Yop P Newsletter #07 // July 2018

oAV T8 @)

Featured Research
Publications (send
your papers!)

YOPP-endorsed
projects

METEOROLOGICAL
ORGANIZATION

YEAR OF
* * POLAR
#* PREDICTION

of the Polar Prediction Project

International Coordination Office (ICO)

Find more information at
www.polarprediction.net

16 Publications

Characteristics of a Convective-Scale Weather
Forecasting System for the European Arctic |
Authors compare the convective-scale weather
prediction system AROME Arctic with the
coarser resolution global ECMWF forecasting
systems. The regional forecast system AROME
Arctic operated by Met Norway adds value in
surface characteristics of wind and temperature.
A major limitation for kilometer-scale atmo-
spheric forecasting systems in the Arctic is the
representation of sea ice and ocean surface
characteristics. This challenge is illustrated by
analysing currently available sea-ice and surface
temperature products and discussing their short-
comings.

WMO OMM

Muller M BatrakY Kristiansen, ., Koltzow M

Predictability of Arctic Sea Ice on Weather
Time Scales | Simulations with a high-
resolution sea ice-ocean model driven by

at heric bl are used to
determlne the predictability of the Arctic sea-
ice pack in winter. Understanding is limited in
terms of the predictability of sea-ice deformation
along so-called Linear Kinematic Features

(LKFs) including sea-ice leads that are relevant
for marine operations. Results show that the
predictability of LKFs is almost completely lost
after four to eight days, probably due to the low
predictability of near surface wind divergence
and vorticity.

for

Mohammadi-Aragh, M., Goessling, H., Losch, M.,
Hutter, N., Jung, T., 2018: Predictability of Arctic




Twitter

epolarprediction Social Media YOPP-SH SOP

Polar Prediction o
@polarprediction
% bolar Prediction limatieteen laitos @ —— g
Summit Station (3220m altitude) atop 2 aporpredeton @limaTiede
#Greenland Ice Sheet, 7 Feb: As part of . . "
@NSF_OPP sponsored #|CECAp§ project The first Year of #PolarPrediction #YOPP Campaign continues at Sodankyla.
science technician Holly Ab launced

prepares to launch a #radiof OPP
blue abyss of #Arctic sky #H

#YOPPextraobs Photo cred Please use:

#polarprediction
#YOPPextraobs
#SpecialObservingPeriod

and tag
@polarprediction

1:04 AM - 12 Feb 2018

9 Retweets 13 Likes 0 @ 'Ad- ‘ ' .

& National Science Fdn, WMO | OMM and AWI Media

9] Qe (VARE] il © 7 @environmentca Eureka station is deploying 2 radiosondes daily. Here, Laura
(o) 14 q Werden launches her 1st weather balloon. Photo: Renee Cossitt. bit.ly/2sN3RZ9

11 You Retweeted
Mike Maurice @johnnycanada4 - Feb 1 v
Proud to be one of the technicians onsite in Eliféka, NU to support this program.

Polar Prediction @polarprediction

The #Arctic Winter Special Observing Period of the Year of
#PolarPrediction (YOPP) starts today. For 2 month,
extensive #YOPPextraobs will be conducted at numerous
Arctic stations, as a part of YOPP-endorsed field...

Show this thread
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@ Instagram - Instagram Search ® O

@polarprediction

. polarprediction  rollowing -
YOPP 7 posts 56 followers 53 following

* YEAROF
® *  poLAR
# PREDICTION Year of Polar Prediction To improve weather and sea-ice predictions in polar
regions

www.polarprediction.net

Followed by alicecb_, jh.young___, r.badhe + 9 more

8 POSTS (2) TAGGED




YGPP

Polar Prediction Mat 4 A YEAR OF
, .* POLAR

¥ PREDICTION

http://blogs.helmholtz.de/polarpredictionmatters/

Polar Prediction Matters —
A Dialogue Platform to Engage with Forecast Users

@N\” Team:

YoPP Helge Goessling, Kirstin Werner, Thomas Jung (YOPP International Coordination

- * YEAR OF
*  POLAR Office for Polar Prediction)

* PREDICTION
Machiel Lamers, Daniela Liggett, Jackie Dawson
Q (PPP Societal and Economic Research and Applications)
\ APPLICATE Dragana Bojovic, Marta Terrado, Luisa Cristini, Gerlis Fugmann,
S Halldor Jéhannsson (APPLICATE)

Raeanne Miller (Blue Action)

SIMOIS ACTI2N

WMO OMM A Impect on Weather and Cmae




YOPP Consolidation Phase

Translate YOPP
Develop overall research into
YOPP synthesis operations and
services

Carry out research
(SOPs, MOSAIC etc.)

Publish key findings

Communicate YOPP

Ensure YOPP legacy findings (e.g. ECSs
and stakeholders)

Determine the
success of YOPP

1) WMO OMM



Special issue:
Antarctic Meteorology and Climate: Past, Present and Future

Call for papers

Jiping Liu, Department of Atmospheric and Environmental Sciences, University at
Albany, State University of New York, Albany, NY, USA%

David Bromwich, Polar Meteorology Group, Byrd Polar and Climat | search Center,

The Ohio State University, Columbus, OH, USA. o

.

Dake Chen, State Key Laboratory of Satellite Ocean Env:ronmen
Institute of Oceanography, Hangzhou, China.

Raul R. Cordero, Departamento de Fisica, University of Santlago Sant/ago Chile.

Thomas Jung, Alfred Wegener Institute, Helmholtz Centre for Polar and Marine
Research, Bremerhaven, Germany.

Marilyn Raphael, Department of Geography, University of California - Los Angeles,
Los Angeles, CA, USA.

John Turner, British Antarctic Survey, Natural Environment Research Council,
Cambridge, UK.

namics, Second

Qinghua Yang, School of Atmospheric Sciences, Sun Yat-sen University, Zhuhai,
China.

The Antarctic, including the continent of Antarctica and the Southern Ocean, is a
critically important part of the Earth system. Scientific research in the Antarctic has
always been, and remains, a challenging endeavor. The ongoing effort of the Year of

Y o0 o o o 4 . . IN77 TS, " " ox g o g" §p g L e B
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Core Phase

The Year of Polar Prediction (YOPP)

Improving Polar Weather
and Sea Ice Forecasts

Predictive skill is lagging behind in polar regions. And what happens at the poles
affects the entire globe. That is why the World Meteorological Organization and
partners have launched the Year of Polar Prediction to advance polar prediction
capabilities. During Special Observing Periods between mid-2017 and mid-2019,
the polar observing gaps will be filled. Researchers and forecasting centres
worldwide will analyse the unique data with the goal to better predict, navigate
and protect the pristine polar environment and its inhabitants.

Weather and
Sea Ice Modeling
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To predict weather and sea
ice, scientists use weather
and climate models —
computer programs that
divide the Earth’s atmo-
sphere, ice, land and oceans
into a network of grid boxes.
After being fed with actual
meteorological and oceano-
graphic observations, the
models calculate how the
physical state changes step
by step into the future.
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