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Permafrost Modeling Forum

Introduction

The Permafrost Modeling Forum is an interdisciplinary
activity that attempts to represent the modeling of both
natural and social related to the goals of the Climate and
Cryosphere, with frozen ground dynamics modeling as a
primary focus. This forum has close ties with Permafrost
Carbon Network (PCN), Next-Generation Ecosystem
Experiments-Arctic (NGEE), and other Ground Challenge
activities (e.g., biogeochemistry).

Science Highlight
In a retrospective land surface model simulations, the
models indicate that changes in vegetation C storage
across the permafrost region started to increase in
the 1970s and continued to increase through 2009
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Simulated changes in vegetation carbon storage
between 1960 and 2009 among the models (McGuire
et al. 2016. Global Biogeochemical Cycles)

2016 Highlights

- Work on a future model comparison paper (Permafrost-
Hydro MIP) has been started in collaboration with PCN
and NGEE.

- A model benchmarking activity is underway, with a soil
carbon comparison being the first study to be conducted
(led by Gustaf Hugelius)

2016 and 2017 Publications

- McGuire, AD, C Koven, DM Lawrence et al.: Glob.
Biogeoch. Cycle, 2016,

- Peng, S, P Ciais, G Krinner, et al.: The Cryosphere, 2016.
- Wang, W et al.: The Cryosphere, 2016.

- Wang, W, A Rinke, et al.: The Cryosphere, 2016.

- Xia, J., A.D. McGuire, D. Lawrence, et al.: accepted to
JGR, 2017.

Future activities and developments

- Continue work on the Permafrost-Hydro MIP.

- 2nd Asian Conference on Permafrost (ACOP2017. Jul 2-6.
Sapporo, Japan) holds sessions on all aspects of frozen
ground, including modeling
(http://acop2017.arc.hokudai.ac.jp/).

-Synthesis paper on paleo-permafrost reconstructions and
modeling; collaborations with young scientists (esp. from
Asia), utilizing the ACOP2017 as the venue of discussion.
Possible focus is the Tibetan Plateau.

- Arctic Terrestrial Modeling Workshop (Sept 14-15. Oxford,
UK).

Contact:
A. David McGuire (UAF, admcguire@ alaska.edu), Kazuyuki
Saito (JAMSTEC, ksaito@jamstec.go.jp).



Ice Sheets



SCAR/IASC/CIiC Ice Sheet Mass Balance and Sea Level (ISMASS)

Introduction

Since May 2015, The ISMASS Steering Committee and
members have:

1- Organized a MISOMIP workshop in Cambridge.

2- Participated in a GIA modelling symposium (see
GIA2015 report below)

3- Held a mini symposium during the SCAR open
conference in Kuala Lumpur in August 2016 on: "The
Antarctic Ice sheet from Past 2future"

4- Held an ISMASS session during the SCAR open
conference.

Science Highlight

Glacial Isostatic Adjustment (GIA) modelling (Fairbanks,
May_2015).

This three-day symposium drew together scientists
working on ice sheet reconstructions, modelling of the
viscoelastic response of the solid Earth to surface loading,
and comparisons of modelling with sea-level and geodetic
observations. Understanding past ice and ocean loading
has long been a focus of GIA modelling. Characterizing the
rheological properties of the Earth is now a growing field,
due to improved constraints on both the details of, and
the solid Earth response to, surface mass change. The
meeting encompassed both of these aspects. The
schedule included time for group discussion following
each session, a format that proved popular with the
mixed-discipline audience, and the intimate size of the
meeting allowed all participants to interact over the
course of the four days. The meeting also included a half-
day field trip to the Gilmore Creek Tracking station (a
major satellite downlink station and also the site of the
Fairbanks VLBl and GPS sites), and the Poker Flat Research
Range (a rocket launching range operated by the
University of Alaska Fairbanks). The final day of the
meeting comprised a hands-on workshop using the open
source tools SPOTL and REAR to model the high resolution
elastic response of the Earth to prescribed surface mass
changes.

The symposium was organized by Jeff Freymueller and
held in the University of Alaska Fairbanks Geophysical
Institute, with additional sponsorship kindly provided by
the University of Tasmania, the Technical University of
Denmark DTU-Space, and the SERCE Scientific Research
Program of SCAR. One of the symposium/workshop
organisers, Pippa Whitehouse, represented ISMASS.

See http://www.gia2015.org/ for more details.

Future activities and developments

Most recently, Frank Pattyn and Catherine Ritz are
starting to organise a workshop "ice sheets and sea level
rise if global warming is limited to 1.5°C. This topic was
suggested by CliC. The workshop will be held in Brussels

on 11-13 January 2017, and Catherine will report
on it during the IGS/IACS/CIiC 2017 International
Symposium on ‘The Cryosphere in a Changing
Climate’, to be held on 12-17 February 2017, in
Wellington, New Zealand.

Contacts:

Chair: Catherine Ritz (catherine.ritz@univ-grenoble-
alpes.fr)

Representatives from member organizations are Frank
Pattyn (SCAR), Francisco Navarro (IASC) and Edward
Hanna (CliC, ehanna@sheffield.ac.uk)

http://www.climate-
cryosphere.org/activities/groups/ismass




Regional Activities



SCAR/IASC/CIiC Southern Ocean Region Panel (SORP)

Summary of the 11" Session of SORP

The Session was held on 17-18 September 2016 in
Qingdao, China and took place in conjunction with the
CLIVAR Open Science Conference (OSC, 19-23 September,
at the same hotel. Three cross-panel meetings between
SORP and other panels were also organized; one with the
Atlantic Region Panel (ARP) on the carbon cycle; one on
upwelling with the Atlantic Region Panel (ARP), Southern
Ocean Region Panel (SORP) and Eastern Boundary
Upwelling System Research Foci (EBUS); and one with the
Ocean Model Development Panel (OMDP) on modelling
initiatives relevant to the Southern Ocean.

Aside from talks from the panel members, Mauricio Mata,
member of SOOS (Southern Ocean Observing System)
SSC, presented the goals and objectives of SOOS. SOOS is
keen to promote two-way communications such as
inviting SORP to jointly look at SO EOVs templates, and
invite SORP to send an observer to the next SOOS SSC
meeting that will likely be at AWI in May 2017. On the
specific aspects that SORP may help with SOOS, Mauricio
thought SORP provides science insights into what needs
to be observed, which help SOOS to develop the
observing system. Many suggestions on the closer
cooperation between SOOS and SORP were proposed,
such as adding an ex-officio member recommended by
SOO0S to SORP, a joint workshop on capabilities, joint
sessions at SCAR OSC 2018, and new capability working
groups. Mike Sparrow mentioned that SORP always had
one or two SOOS representatives in the past. Lynne Talley
suggested the discussion on national representatives
between SOOS and SORP needs to be ongoing, and make
sure SORP is involved in reviewing SOOS plans as they are
available.

SORP aims to have at least one expert/representative for
each of the relevant groups on SORP at any given time.
The panel co-chairs are trying to appoint new members
to fill known gaps, such as SOOS.

Concerning the national representatives, the panel
decides to form subcommittee with any others interested
to sort out a policy for national representatives: how
appointed, term limits, what is required of them and how
to keep them in the loop with SORP activities.

The discussion of the cross-panel meeting of the CLIVAR
Atlantic Region Panel (ARP), Southern Ocean Region
Panel (SORP) and Eastern Boundary Upwelling System
Research Foci (EBUS) on the eastern boundary upwelling
was concentrated on four possible common themes of
interest: "Climate" teleconnections between the SO and
EBUs regions; Mesoscale (and sub-mesoscale) "mixing"

and restratification processes responsible for the surface
effects of wind-driven upwelling; Importance of spatio-
temporal variability of wind forcing field and its
consequences for the spatio-temporal distribution of
upwelling; Model systematic biases and underlying
process related to all of the above.

The next session, SORP-12, is planned to occur alongside
with YOPP-SH meeting in the late June of 2017. SORP-13
is likely to be at the SCAR/IASC OSC in 2018.

$ 1§ mE—

Participants in SORP-11, September 201, ingdao,
China

http://www.clivar.org/clivar-panels/southern
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Polar CORDEX

Introduction

Polar CORDEX focuses on both Arctic and Antarctic
regional climate simulations and is represented by 13
Arctic-focused and ca. 5 Antarctic-focused modeling
groups. Details about the participating groups, models,
and conducted/planned simulations can be found at
www.climate-cryosphere.org/activities/targeted/polar-
cordex.

Science Highlight

Ensemble mean from 12 Arctic RCMs of Cold Spell
Days (CSDI; shading) and mean 2m air temperature
(isolines) for winter (DJF), averaged over 1980-2010.

In comparison to ERA-Interim, the ensemble mean

captures the mean air temperature very well (pattern
correlation coefficient 0.98, mean root mean square
error 1.7K). Cold temperature extremes represented

here by CSDI are less well reproduced (pattern

correlation coefficient 0.64, mean root mean square

error 1d), but still, the general pattern and magnitude
of the reanalysis data is represented (Matthes et al.,

in preparation)

5 km Greenland) are available.

-Multi-model analyses of extreme temperature and
cyclones are finished.

-Arctic CORDEX simulations are used to project
temperature and precipitation change over Svalbard
area.

-The annual Arctic CORDEX meeting was held in
Bergen/Norway at UNIS/Bjerkness Centre in Nov. 2016.

2016 resulting publications

-11 papers at ICRC-CORDEX conference (abstracts at
www.icrc-cordex2016.org)

-Scinocca et al., 2016: Coordinated global and regional
climate modeling. J. Clim., doi:10.1175/JCLI-D-15-0161.1
-Osuch and Wawrzyniak, 2016: Climate projections in the
Hornsund area, Southern Spitsbergen. Polish Polar Res.,
doi:10.1515/popore-2016-0020

Future activities and developments

-Continuation of multi-model analyses for Arctic CORDEX.
-At the moment there are few Antarctic simulations, but
the plan is to enable multi-model intercomparison
studies.

Participants ithe Arctic CORDEX meeting, Bjerknes
Centre, November 2016, Bergen, Norway

2016 Highlights

-Four oral, seven poster presentations, and Polar CORDEX
breakout session during the [ICRC-CORDEX 2016
conference, Stockholm, May 2016.

-Arctic CORDEX runs from 11 atmosphere and 6 coupled
atmosphere-ice-ocean RCMs are available for the Era-
interim period.

-Some high-resolution simulations (15 km pan Arctic and

Contact:

Annette Rinke, AWI, Annette.Rinke@awi.de
John Cassano, University of Colorado Boulder,
john.cassano@colorado.edu

http://www.climate-
cryosphere.org/activities/targeted/polar-cordex
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Southern Ocean Satellite Requirement

Introduction

CliC together with Southern Ocean Observing System
(SO0S) put together a survey to collect information on
satellite data requirements for monitoring changes in the
biological, geophysical, and biogeochemical regimes in
the Southern Ocean (across all temporal/spatial scales).
The key motivation of the survey and report/publication
is to provide the Satellite data providers with a strong,
consolidated "user voice" on Southern Ocean satellite
data requirements for use when planning future satellite
missions.

The survey, conducted in 2014, spanned a wide range of
research and operational disciplines and goals. The
survey received 59 unique responses from 19 countries
worldwide. This project worked to bring together the
results of this survey, along with further information from
the literature and a broad community review, to provide
clear recommendations from the project.

Science Highlight

Belgium
Canada Russia

Norway India
Netherlands

Chile Switzlerand New Zealand
(1

Australia (9)

Brazil
China
South Africa
Spain
UK
)

Germany

(6)

Nationalities of survey respondents.

2016 Highlights

In 2016, the Southern Ocean Satellite Data Needs Report was

revised and accepted for publication in Antarctic Science.

2016 Publications

Pope, A., Wagner, P., Johnson, R., Shutler, J.D., Baeseman, J.
and Newman, L. (2016) ‘Community review of Southern Ocean

satellite data needs’, Antarctic Science, , pp. 1-42.
doi: 10.1017/S0954102016000390.

Future activities and developments

We are working to publish a shortened summary of the
report in a broad community platform, for example
AGU’s Eos. We also aim to have it highlighted in the news
section of Science magazine when published. These
activities will conclude the work of the CliC Southern
Ocean Satellite Requirements Project.

Contact:

Allen Pope, National Snow and Ice Data Center, US,
allen.pope@nsidc.org

Penny Wagner, Norwegian Ice Service,
penelopew@met.no

Rob Johnson, Bureau of Meteorology, Australia
Jamie Shutler, University of Exeter, UK

Jenny Baeseman, SCAR

Louise Newman, SOOS

http://www.climate-
cryosphere.org/activities/targeted/so-sat-req
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Inter-disciplinary
Activities



Understanding Interactions Between Cryosphere Element

Introduction

Major change is occurring in both polar cryospheres, yet
little is known about the contributing role of interactions
between the different component “elements” involved —
including ice sheets/glaciers, icebergs, sea ice, snow and
permafrost (connected by oceanic and atmospheric
processes). The aim of this CliC Targeted Activity is to
identify and raise awareness and understanding of key
cross-cryosphere interactions; foster and facilitate cross-
disciplinary and -polar discussion and collaboration;
synthesize and integrate existing work and information
from both polar regions; identify gaps; and bridge and
connect the polar/hemispheric and climate observational
and modeling communities.The ultimate goal is to
provide new information towards more realistic
parameterization of cross-cryosphere linkages and
processes in models (Earth System, coupled regional
high-resolution and ice sheet/shelf etc.), to improve
model performance.

Science Highlight

A new high-resolution modeling study highlighting the
effects of change in Antarctic coastal configuration
(large-scale calving of the Mertz Glacier Tongue) on
sea ice production, ice-shelf basal melt, fast ice
distribution and dense shelf water export.

a) CTRL (1979-2013)
U M =,
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Sea ice production (m/yr)
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136°E IM’]“E lAc;°E G IAS’E :
Maps of mean annual sea ice production (a) before
and (b) after the 2010 calving of the Mertz Glacier
calving. Observations: purple lines are ice shelf
regions; black circles are grounded icebergs that block
sea ice advection; and black lines show boundaries of
icebergs and fast ice before 2010

(Kusahara et al., in press).

June 2016), highlighting the activity, its aims, recent
cross-cryosphere research, and the important role of sea
ice in modulating ice sheet margin processes.

Strong engagement of the international community, and
recruitment of key players carrying out cross-cryosphere
research.

2016 Publications

Kusahara, K. et al. In press. Modeling ocean-
cryosphere interactions off Adélie and George V Land,
East Antarctica. Journal of Climate.

Heil, P. et al. 2016. SIPEX 2012: Extreme sea-ice and
atmospheric conditions off East Antarctica. Deep-Sea
Research Il, DOI:10.1016/j.dsr2.2016.06.015. Includes
discussion of iceberg-sea ice interaction.

Toyota, T. et al. 2016. On the extraordinary snow on
the sea ice off East Antarctica in late winter, 2012. Deep-
Sea Research 11, doi:10.1016/j.dsr2.2016.02.003i.

Future activities and developments

Leadership of a series of community-based review
papers on the role of important polar cross-cryosphere
interactions in climate processes.

First review paper (in progress) - on current state of
knowledge of interactions and feedbacks between sea
ice, floating ice sheet margins and icebergs in both polar
regions.

Strong involvement of early-career scientists.
Development of the project webpage as a “one-stop
shop” for relevant information.

Promotion and engagement at the IGS/CIliC/IACS
International Symposium on The Cryosphere in a
Changing Climate (New Zealand, February 2017).

Attendance of the IGS International Symposium (see
above) enabled successful engagement of the
community in this project.

il

2016 Highlights

Contact:
Rob Massom, Australian Antarctic Division and ACE

- A poster and discussions at the IGS International Symposium on CRC, Rob.Massom@aad.gov.au
Interactions of Ice Sheets and Glaciers with the Ocean (USA,




Polar Climate Predictability Initiative (PCPI)

Introduction

The Polar Climate Predictability Initiative (PCPI) aims to
advance understanding of the sources of polar climate
predictability on timescales ranging from seasonal to
multi-decadal. Polar predictability stems from the unique
persistence of signals in ice and snow and through
exchange with the ocean at all depths and with the
stratosphere. PCPI is concerned with the success of
modelling and observing the rapid changes seen in the
Arctic and the varied changes occurring in the Antarctic.
PCPl is investigating the role of the poles in global climate
and prediction. We work jointly with the Polar Prediction
Project of the WWRP on mutual interests, though our
focus tends towards longer timescales.

Science Highlight
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Antarctic climate system trends in the instrumental
record period. These trends were found to be typical of
variability in Antarctic paleoclimate records of the past
two centuries, while most climate model simulations
are incompatible with these observations.

2016 Highlights

In 2016, we held a Spring School on Polar Prediction for
30 post graduate and early career scientists at the Abisko
Field Station in Sweden in collaboration with PPP. We
organized three workshops with the topics Polar
Prediction (with PPP), Polar Feedbacks and Sea Ice
Thickness. We published one review paper on recent
trends in the Southern Ocean (Jones et al, 2016) that is an

outcome of a workshop we held last year. We published
an intercomparison paper on the sensitivity of predictions
toinitial sea ice thickness (Blanchard-Wrigglesworth et al,
2016). We hosted sessions at AGU and EGU on Polar
Prediction and at AGU on Data Assimilation Products.

2016 Publications

Jones, J. M., S. T. Gille, H. Goosse, N. and 22 others, 2016.
Assessing recent trends in high-latitude Southern
Hemisphere surface climate, Nature Climate Change, 6,
917-926,

doi:10.1038/NCLIMATE3103.

Blanchard-Wrigglesworth, E. and 13 others, 2016: Multi-
model seasonal forecast of Arctic sea-ice forecast
uncertainty at pan-Arctic and regional scales, Climate
Dynamics, doi:10.1007/s00382-016-3388-9.

Future activities and developments
A review paper, led by Goosse and Kay, that evolved from

Group phtrah from the Workshop on Polar
Feedbacks held at Louvain-la-Neuve, Belgium in May
2016.

our workshop last year on climate feedbacks is in final
review by the 14 authors. We will hold a joint PCPI-PPP
workshop on Polar Prediction in March 2017 at
Bremerhaven, Germany. We also have a session at the
2017 EGU.

Contact:
Marilyn Raphael, University of California at Los Angeles,

Cecilia Bitz, University of Washington, bitz@uw.edu

http://www.climate-cryosphere.org/wcrp/pcpi
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Where Are They Now? A Case Study of International Travel Support for

Early Career Researchers

Introduction

To help maintain the continuum of knowledge in polar
sciences that was established during the 2nd
International Conference on Arctic Research Planning
(ICARP) and the International Polar Year (IPY), it is of great
importance to continue to support the next generation of
researchers. Many organizations are working on
initiatives that allow early career Arctic researchers to
discuss their ideas, work together, and exchange
information with an international and renowned group of
Arctic scientists. Yet, the evaluation of how effective
these initiatives are is still lacking.

To aide in assessing how past support has influenced
early career Arctic researchers and potentially enhanced
future opportunities, the Association of Polar Early
Career Scientist (APECS), the Climate and Cryosphere
Project (CliC) and International Arctic Science Committee
(IASC) are working together to use IASC funding of early
career researchers as a case study to assess the value of
travel support for early career researchers. As a
contribution to ICARP Ill, the “Where are they now?”
Project investigated the subsequent career paths of early
career researchers that received travel funding from IASC
since the start of the most recent IPY (2007-2008) until
2013.

Survey and Results

IASC provided travel support for 287 early career
researchers during this time. A survey was sent to each of
these researchers and 132 people responded, a 45.9 %
response rate. Results from the survey indicate that 90%
of these researchers are still active in Arctic work. Results
indicate that travel support was beneficial to both the
research and careers of the early career scientists
responding. Responses from survey participants
provided details on the specific impacts of travel support
to various meetings and included suggestions on how
funds could be better used in the future.

Results indicate that 90% of these researchers are still
active in Arctic work and qualitative results indicate that
travel support was beneficial to both the research and
careers of the early career scientists responding. Of the
10% that are no longer working with Arctic issues, 29%
stated personal reasons influencing their decision to
move to other fields. Other reasons were change of topic,
related to funding or institutional issues, or taking
whatever job was offered. As the biggest challenges in
their work with the Arctic issues, they name funding and
limited positions. As the most important benefit from the
funding, they name networking. Quite a few early-career

researchers mentioned that the networking at the event
had resulted in new opportunities and new
collaborations.

2016 Project Highlights

A peer-reviewed paper was published in the ISAR-4/
ICARPIII, Science Symposium of ASSW2015 Special Issue
of the Polar Science journal.

2016 Publications

Majaneva, S., Hamon, G., Fugmann, G., Lisowska, M.,
Baeseman, J. 2016. Where are they now? A Case Study of
the Impact of International Travel Support for Early
Career Arctic Researchers, Polar Science (2016),
doi:10.1016/j.polar.2016.06.001

Contact:
Sanna Majaneva, UiT The Arctic University of Norway,
sanna.majaneva@gmail.com

http://www.climate-
cryosphere.org/activities/targeted/wherenow
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Emerging Activities and Ideas

Historical Ice Charts for Quantification of Climate Change

In 2017, the Norwegian Meteorological Institute (MetNo) and CliC are planning a workshop which will focus on
improving the use of ice charts to reconstruct the historical climate, projection of future sea ice conditions, and data
assimilation for hindcast and forecasting applications. The goal of the CliC sponsored 3-day paper writing workshop in
Tromsg, Norway from November 29 - December 1, 2016 (hosted at Norwegian Polar Institute) was to expand on previous
analyses of the sea ice edge variability in the European Arctic, also based on the ACSYS/CIiC Historical Ice Chart Archive
(1553-2002) (Divine and Dick, 2006, 2007, and Vinje, T., 2001). During the workshop, the participants discussed the
production of a publication that will compile current sea ice edge information from ice charts to extend previous archives
from the following: ACSYS/CIiIC (ACSYS, 2003), Global Digital Sea |Ice Data Bank (GSIDB)
(http://www.aari.ru/gdsidb/gdsidb 2.html), National Snow and Ice Data Center Arctic Sea Ice Charts from the Danish
Meteorological Institute (NSIDC DMI)(DMI and NSIDC, 2012), and the Gridded Monthly Sea Ice Extent and Concentration
product (Walsh, et al., 2015). Other applicable sources of data will be included (e.g. Ship logs, reconnaissance, and
others). With the advance in increased high spatial and temporal resolution satellite data and significant improvements
in sea ice charting techniques, this study will allow for the development of better ice edge information for historical
reconstruction and data assimilation.

Following the workshop the CliC and Met.no team are planning to organize a workshop to discuss the results of the
paper with data providers and users in the community. This will also allow the team to get feedback on how to optimize
the use of the results for sea ice model studies. This is particularly relevant given the upcoming Year of Polar Prediction
(YOPP).

The main objective of the workshop will be to present satellite and technical improvements in sea ice charts since 2003,
results of the paper and discuss the capabilities of sea ice charts in current scientific applications. Key agenda items will
focus on the following:

1. Current Historical Sea Ice Chart Archives

2. Development of a metric to quantify sea ice charts for sea ice edge location

3. Use of sea ice charts for data assimilation (Norwegian Ice Service (www.polarview.met.no), Canadian Ice Service
(www.ec.gc.ca/glaces-ice/), U.S. National Ice Center (www.natice.noaa.gov), Arctic and Antarctic Research Institute
(www.aari.ru)

4, Dissemination of archived sea ice chart information

Exercises will be created to gain input from experts and how sea ice chart information fits within the framework of
current scientific approaches. Discussions and suggestions from this function would provide valuable instruction on how
we can optimize the use of sea ice operational information.

Though a publication from the CliC sponsored writing workshop will be in progress, from this workshop a report or a
white paper will be produced to outline the recommendations for the science and operation community from the expert
team comprised in the workshop. This will be used as a baseline document for further improvements to quantify sea ice
charts and applied to sea ice edge variability studies for the Antarctic.



c/o Norwegian Polar Institute
Fram Centre
Postbox 6606 Langnes
9296 Troms@
Norway

www.climate-cryosphere.org




