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The Alfred Wegener Institute 2 -
- contributes significantly with climate and ._..
coastal research to understand the B

changeability of the global environment and the Earth
System

- provides the scientific basis for political decisions

- coordinates Polar research in Germany and provides both
the necessary equipment and the essential logistic back
up for polar expeditions

Tools: Observation- Modeling- Application
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1980: Establishment of the institute
In Bremerhaven as a foundation
under public law

As of 2012:
- Budget: 113 Mill. Euro
- > 1000 Employees
Funding:
90% Federal Ministry of Education and Research (BMBF)
8% Land Bremen

1% each Federal States Brandenburg and Schleswig-
Holsteln

external funds (ca. 20 Mill. Euro p.a)

Member of the Helmholtz Association




-
ALFRED-WEGENER-INSTITUT
@ m, HELMHOLTZ ZENTRUM FOR FOLAR: ‘ 1&&.::;’»1

UND MEERESFORSTHUNG

Scientific Advisory
Board Board of Governors

(MinDir Dr, K. €, Huthmaches
(Prof. Dr. M. ClauBen) M B )

Scientific Divisions, Technologies and Services
Geosciences Biosciences Climate Sciences Infrastructure/
(Prof, Or, R. Tiedemann) (Prof Dr. 0. Wolf-Gladrow) (Prot. Dr. P. Lemks) Administration

HGF-MPG Joint Research Group

Junior Research Groups



Research facilities around the globe

Samotow-Station

Deutsch-Franzosische
Forschungsbasis AWIPEV

Dallmann-Labor

ALFRED-WEGENER-INSTIT
HELMHOL TRUM FUR POLAE
UND MEERES

Polarflugzeuge

Neumayer-Station [l

Antarctica

Kohnen-Station
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Coasts Stakeholder
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Topic 1

‘ Changes and regional feedbacks
In Arctic and Antarctic

Coordinators: U. Schauer and P. Lemke

Quantification of contemporary changes in atmosphere, cryosphere and
ocean in both Polar Regions

Develop (? Improve) understanding of the underlying processes

.'.

Germany's Commitment to
the White Continent
ST Thanty - 0

Tams of Connmtation et

¥ “" 4
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(enter foe Materish and Cosstal Brseurch

Research organized in six interdisciplinary work packages and two
networking themes:

WP1: The polar atmosphere and feedbacks to sea-ice, ocean and frozen land

WP2: Ice sheet dynamics and mass WP3: Degrading permafrost
balance landscapes; carbon, energy and
water fluxes

WPA4: Arctic sea ice and its WP5: Southern Ocean physics,
Interaction with ocean and biodiversity, and biogeochemical
ecosystems fluxes in a changing climate

WPG: Large scale variability and change in polar benthic biota and ecosystem
functions

Networking Themes:
« Methane in the Arctic - Sources, Sinks and Pathways in the ecosystems
 Sealevelrise
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Topic 1: Arctic and Antarctic

»

L 2 133 Helmholtz-Zentrum
AWI ] V114 Geesthacht
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(enter foe Materish and Cosstal Brseurch

WP5: Southern Ocean physics, biodiversity and biogeochemical fluxes

* How does the Southern Ocean change?

In a changing climate

- What are the processes that IRRB8EKS Nchdf@ighnd eCOlR@NAating

« What processes determine the feedbacks to the global climate system?

Combining

* Experiments
(laboratory and in situ)

* Observations
(long-term and process-
oriented studies,
remote and in situ)

« and Models

(theoretical and numerical,
diagnostic and prognostic,

regional to global)

*Physics
(sea-surface forcing,

turbulent micro-scale to
basin-scale dynamics)

*Chemistry
(carbon and
macro/micro nutrients,

particulate and dissolved
substances, tracers?)

* Biology

(phytoplankton to
mammals,

food-web fluxes)
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Center for Materish and Cosstal Reseurch

WP5: Southern Ocean physics, biodiversity and biogeochemical fluxes
In a changing climate

Expected Results

» Assessment of » Confirmation/rejection
variations and trends of hypotheses

(physics, chemistry, bio- (correlation of atmos-
diversity) pheric temperature and
carbon dioxide on paleo-
timescales)

»Improved ability to
predict the consequen-
ces of future climatic

» |dentification of the most
important physical-
chemical processes that
affect the ecosystems changes for the balance
and associated biogeo- of the biological and
chemical fluxes physical carbon pumps
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MeerelsA w Antaektis (M L >15%) 15.11 2013 1604 Mic an’

maeraisportal.do

1 Vv 1903 390
L2570 M2
Matvas 1 20

—s

— 10

meereisportal.de Meereiskonzentration

15.11.2013

C"W/;.'.Iwmmunu |

Jn Fob W o My an S, LD Sep o0 Now Oez

Ausdehnung:
16,84 Mio km?

Annual cycle

February: 3 to 4 Mio km?
September: almost 20 Mio km?
= Factor5to 6

Strong regional variability

TV E

@ Universitit Bremen
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Quantifying sea ice mass and energy balance in the Weddell Sea:
Impacts on the ecosystem and the thermo-haline circulation

Sea ice mass balance
 Thickness measurements
* Dynamics (drift)

Snow on sea ice

« Metamorphism => Remote sensing signatures
« Mass balance

« Light/ Energy balance

Ice-shelf and ocean interaction
 Platelettice




Research Icebreaker ,POLARSTERN*

SN
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Technical Data

Construction Howaldtswerke/
Deutsche Wertft, Kiel
Werft Nobiskrug,
Rendsburg

Ice breaking Hamburgische

Concept Schiffbau-
Versuchsanstalt

Length overall 118 m

Beam moulded 25 m

Depth (main deck) | 13.6 m

Draught max. 11.2 m

Deadweight 5,480 t

Lightweight 11,820 t

Engine ca. 14000 kw (20000
PS)

Max speed 14 kn

ﬁ HELMHOLTZ
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Research Icebreaker ,FOLARSTERN HELMHOLTZ ZENTRUM FUR POLAR:

1982 — 2012: 30 years of service for research and supply —
Total distance made until 31 Dec 2012: 1 487 123 nm

9456 users
27 Arctic expeditions 29 Antarctic expeditions
310 days/year at sea 45 users/cruise leg

Affiliation of POLARSTERN users

Forelgn Institutions

Education & 26%
outreach
%

-160° W 160" E
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POLARSTERN - the supply vessel Q NV memmsrota

UND MEERESFORSCHUNC




ALFRED-WEGENER-INSTITU

POLARSTERN - Capabllltles HELMHOLTZ-ZENTRUM FUR POLAR

UND MEERESFORSCHUNG

1A




UND MEERESFORSCHUNG

Interdisciplinary Cruises O PN/ ey,

* Biogeochemistry
* Nutrients
* DMS, CO,, total gas
* Organic matter

* Biology
e Krill
 Copepods

* Phyto- and zooplakton
* Atmospheric chemistry

* Aerosols

e Frost flowers
* Trace gases

* Oceanography
e Water mass formation
e Shelf processes
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Ice Thickness Transects HELMHOLI2 26
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Snow Rules !
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*Physical properties

 Thermal

* Optical
*Surface characteristics

* Melt ponds

e Satellite signatures
*Mass balance

* Snow depth

* Snow density / mass
*Fresh water

ﬁ HELMHOLTZ
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Sea Ice Sampling
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Research Station ,Neumayer IlI*

70°40'S

08° 16°W
« Operation year round
« Research focus in meteorology, geophysu:s air chemlstry
. -Operatlon of several long term observatories

. - Base for supply of Kohnen Station and land expedltlons
« Opening 20" February 2009
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Antarctic Fast Ice Network (AFIN)
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Neumayer(DE) g
® Trol(N)

e Syowall)

Mawson(AU) .

Zhong Shan(CN) / Progress(RU)
DavisiAU S’

Mimy(RU) g

Casey(AUS) @
Scott Base(NZ)/ MeMurdo(US) g

.. Mario Zucchelli(I)
Dumont D Urville(F) @

180°

90°

Neumayer Il since 2010

* Sea-ice Thickness

* Snow depth

* Snow and ice properties
* Ice-Shelf interaction

* Atmospheric conditions

e Autonomous stations
(development)

ﬂ HELMHOLTZ
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Atka Bay
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70°30'S

70°32'S

70°34's

70°36'S

70°38'S

70°40'S

".:Neumayg_r n

Atka Bay

ATKA11

@
ATKA16

Seasonal
Landfast Sea Ice

_—----
- e e oam

ATKA21

"'—'WT-—___ ~ . '__,, —
\ : N, Atka Ice Rise — , ‘,
: | — \ &0 15 3 6
TerraSAR-X -~ : ) .
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Top view
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WCRP/SCAR International Pro

Home | Data | Deployment Plans | Meetings & Publications | Participants & Buoy types | Contact

IPAB: International Programme for Antarctic Buoys

The Participants of the WCRP/SCAR International Programme for Antarctic Buoys (IPAB) work together to maintain a network
of drifting buoys in the Southern Ocean, in particular over sea ice, to provide meteorological and oceanographic data for real-time
operational requirements and research purposes.

IPAB data are used for many purposes, for example:

1. Research in Antarctic climate and climate change

2. Forecasting weather and ice conditions

3. Validation of satellite measurements

4. Forcing, validation and assimilation into numerical climate models
5. Tracking the source and fate of samples taken from the ice

IPAB is coordinated by Christian Haas from the University of Alberta (Canada)
and chaired by Shuki Ushio from the National Institute of Polar Research
(Japan). The website is hosted by the Alfred Wegener Institute for Polar and
Marine Research (Germany). IPAB is a sister program of the International
Arctic Buoy Program IABP.

NEW NEW NEW NEW

6" IPAB Participants Meeting. June 4&5, 2012, Geneva, Switzeriand

Alfred - Wegenerdnstitut
1 Polir- und Meesesiorschung
in det Helmbolts Cemeinichaft
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Sea Ice Mass Balance
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Snow Depth
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Position of snow surface [cm]
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Sea Ice Draft (1990-2008)

(monthly mean values of effective sea ice draft)

[ currently deployed ULSs
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PANGAEA® www.meereisportal.de

Data Publisher for Earth & Environmental Science meereisportal.de
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* All expedition data e Sea-ice Thickness
(work in progress) *  Snow depth
* Buoy tracks and data
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Contact: Marcel.Nicolaus @*
Marcel.Nicolaus(@awi.de ' Ml



Interdisciplinary Cruises
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-70° -60° -50° -40" -30° -20° -10°

0 +10 +20

35

-40°

45’

50’ :

o % ANT-XXIX/7,,
-55 Aug - Oct
-60° N

o
65
Ice camp,
7-10 davs

ANT-XXIX/6
Jun-Aug 13

* Sea Ice Observations
* Thickness
e Physical properties

e Snow Observations

* Depth & Redistribution
* Properties
e Optics & Energy budget

e Autonomous Measurements
* Buoys
* Moorings

* Along Track Observations
e Aspect protocol
ﬂHELMHOLTZ
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(Photo: U. Nixdorf, AWI)
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Neumayer Il underneath
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