





B.5. FIGURES AND TABLES

Figure B.4: Forecasts of the probability of occurrence of sea ice (probability that
sea ice concentration exceeds 15%) for August 2016 with simpli ed (ECMWF Pres,
left column) and advanced treatment (ECMWF, right column) of sea ice in the
ECMWF forecast system (see text for detail on model formulation). Top row:
Day-1 forecasts ( initial state). Bottom row: Day-32 forecasts. The absolute
date is shifted by one day due to di erent initialization times. The forecast sea
ice Probability (probability that the sea ice concentration exceeds 15%), shown by
the color scale, is overlaid with 15% sea ice concentration contours based on three
di erent observational products (see legend).
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C. Appendix to Chapter A1

C.1 Figures and tables
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Figure C.1: Seasonal variation of the Arctic and Antarctic climatological sea ice
edge length based on satellite observations. The sea ice edge climatology is based
on the 12-years period 1999-2010.

!This appendix contains the supplementary information of the published paper ‘Pre-
dictability of Antarctic sea ice edge on subseasonal time scales’ by Zampieri et al.| (2019)
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Figure C.2: Annual-mean forecast skill in predicting the sea ice edge location in
terms of the SPS of the ECMWTF forecastsystems (solid line) and of the climatolog-
ical benchmark (dashed line) for two different sea ice concentration contours (15%
and 50%). ECMWEF = European Centre for Medium-Range Weather Forecasts.
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D. Additional papers and datasets
related to this thesis

In the framework of my Ph.D., I contributed to other scientific studies outside
the scope of this thesis and to the compilation of scientific datasets. I give a

brief overview of these activities in the following sections.

D.1 Co-author papers

“Leads and ridges in Arctic sea ice from RGPS data
and a new tracking algorithm” has been published in the jour-
nal ‘The Cryosphere’ by Hutter et al. (2019) (including L. Zampieri). This
manuscript describes two methods for detecting and tracking linear kinematic
features (LKFs) in sea ice deformation data and it builds an LKF dataset
for the entire observing period of the RADARSAT Geophysical Processor
System (RGPS). I rewrote the original version of the tracking algorithm in
Python, which has been used as a basis for further developments by the lead

author of the study.

“Toward a Data Assimilation System for Seamless Sea Ice Pre-
diction Based on the AWI Climate Model” has been published in
the ‘Journal of Advances in Modeling FEarth Systems’ by Mu et al. (2020)
(including L. Zampieri). This manuscript describes and evaluates the data
assimilation component of a seamless sea-ice prediction system for the for-
mulation of sea-ice forecast at different timescales. The system is based on
the fully coupled climate model developed at the Alfred Wegener Institute,
Helmholtz Center for Polar and Marine Research (AWICM, v1.1). In this
context, I gave technical support in relation to the atmospheric model com-
ponent ECHAMBG.
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I contributed to writing both papers.

D.2 Datasets

“Linear Kinematic Features (leads € pressure ridges) detected
and tracked in RADARSAT Geophysical Processor System (RGPS)
sea-ice deformation data from 1997 to 2008” has been published on

the ‘PANGAEA’ repository by Hutter et al. (2019) (including L. Zampieri)
as supplement to Hutter et al. (2019).

“Sea ice targeted geoengineering simulation with the AWI Cli-
mate Model” has been published on the ‘PANGAFEA’ repository by Zampieri

& Goessling (2019) as supplement to Zampieri & Goessling (2019).
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Abbreviations

Table D.1: Abbreviations

AEE
akEVP
AIDJEX
AIM
AMOC
AMSR
AWI

AWI-CM
BL99
CCSM3
CESM
CLIM
CMA
CMIP
CMIP3
CMIP5
CMIP6
D17
DEM
ECMWF
ERA5
ESM
EVP
FCT

Absolute Extent Error

adaptive EVP

Arctic Ice Dynamics Joint Experiment
Arctic Ice Management

Atlantic Meridional Overturning Circulation
Advanced Microwave Scanning Radiometer
Alfred Wegener Institute, Helmholtz Centre for Polar and
Marine Research

Alfred Wegener Institute Climate Model
Bitz & Lipscomb (1999) thermodynamics
Community Climate System Model version 3
Community Earth System Model
Probabilistic climatological forecast

China Meteorological Administration
Coupled Model Intercomparison Project

3'4 phase of CMIP

5% phase of CMIP

6" phase of CMIP

Desch et al. (2017)

Discrete Element Model

European Centre for Medium-Range Weather Forecasts
ECMWF Reanalysis, 5** Generation

Earth System Models

Elastic Viscous Plastic

Flux Corrected Transport

Continued on next page
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Table D.1 — Continued from previous page

FE
FESIM
FESOM2
GMP
HT79
I[TEE
ITD
KMA
LIM3
LMP
ME
mEVP
MF
MITgem

MOSAIC

NAOSIM
NCEP
NCEP-CFS
NEMO
NSIDC

O
ORA-IP
OSI-SAF
PDAF
PERS
PIOMAS
PMW
PWL
R75

RCP
TOA

525
SHEBA

Finite Element

Finite Element Sea-Ice Model

Finite-volumE Sea ice-Ocean Model version 2
Global Modulation Parameter

Hibler (1979) sea-ice strength formulation
Integrated Ice Edge Error

Ice Thickness Distribution

Korea Meteorological Administration
Louvain-la-Neuve sea Ice Model version 3

Local Modulation Parameter

Misplacement Error

modified EVP

Météo-France

Massachusetts Institute of Technology General Circula-
tion Model

Multidisciplinary drifting Observatory for the Study of
Arctic Climate

North Atlantic Arctic Ocean Sea Ice Model
National Centers for Environmental Prediction
NCEP Climate Forecast System

Nucleus for European Modelling of the Ocean
National Snow and Ice Data Center
Overestimation

Ocean Reanalyses Intercomparison Project
Ocean and Sea Ice Satellite Application Facility
Parallel Data Assimilation Framework
Deterministic persistence forecast

PanArctic Ice Ocean Modeling and Assimilation System
Passive Microwave

Persistent Water Layer

Rothrock (1975) sea-ice strength formulation
Representative Concentration Pathway

Top Of the Atmosphere

Subseasonal to Seasonal

Surface Heat Budget of the Arctic
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SI Sea Ice

SIO Sea Ice Outlook

SIMIP Sea Ice Model Intercomparison Project
SIP Sea Ice Probability

SIPN Sea Ice Prediction Network

SMOS Soil Moisture Ocean Salinity

SPS Spatial Probability Score

SSIPS Seamless Sea Ice Prediction System
SSM/1 Special Sensor Microwave /Imager
SSMIS Special Sensor Microwave Imager/Sounder
SST Sea Surface Temperature

UKMO UK Met Office

U Underestimation

VP Viscous Plastic
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