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Welcome

It is our pleasure to welcome all participants at the PhD student conference on “Integrated climate and
earth system sciences in Northern Germany”.

We would like to thank the PhD students from Bremen and Kiel for their effort not only in the
program committee, but also in all the planning and discussing about the general framework and all
specific items that are now present in this event. Furthermore, we would like to thank the local
organizing committee for doing all the dirty work from setting up poster walls to preparing conference
bags and hiring ships.

Have fun and enjoy the meeting!

Armine Avagyan, Bente Tiedje, and Sebastian Sonntag
(SICSS PhD student representatives)
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Preface

Welcome to the “First PhD student conference” within the framework of the Third North German
Cluster Meeting! In line with previous meetings of the three clusters of excellence in northern
Germany, this assembly in Hamburg is particularly devoted to contributions from the doctoral
students’ work from Bremen (“The Ocean in the Earth System”), Hamburg (“Integrated Climate
Analysis and Prediction”) and Kiel (“The Future Ocean”).

Members of the respective Graduate Schools GLOMAR “Global Change in the Marine Realm”,
SICSS “School of Integrated Climate System Sciences” and ISOS “Integrated School of Ocean
Sciences” called for papers. Doctoral students from the region, especially from related schools such as
from the IMPRS-ESM ‘International Max Planck Research School on Earth System Modelling”,
POLMAR “Helmholtz Graduate School for Polar and Marine Research”, ESSReS “Helmholtz
Research School on Earth System Science” and ESTRADE “Estuary and Wetland Research Graduate
School Hamburg” were also invited. We are pleased to present here the abstracts of the student
conference, which takes place on October 4 and 5; the program of the cluster meeting on October 6 is
also included.

The joint student organizing committee explored the following shared topics:

1. Socio-economic and legal aspects of climate change,

2. Earth system analysis and modeling,

3. Biogeochemical cycling and ecosystems.

Furthermore, the student committee arranged for plenary overview lectures related to key socio-
economic aspects, open natural sciences questions and support opportunities for young investigators.

This iniative is pioneering, and the meeting aims at supporting the networking of doctoral students in
the field of integrated climate and earth system sciences in Northern Germany, transcending the
bounds of individual disciplines and faculties. The assembly has the title ‘Integrated climate and earth
system sciences in northern Germany’ and we expect it to advance the knowledge on earth system
modeling and environmental biogeochemistry and to contribute to the development of innovative
management strategies for sustaining environmental quality and ecosystem health in view of economic
and social constraints.

Approximately seventy excellent contributions were submitted along the topics identified, addressing
not only natural sciences but also economic and social issues which are crucial research on climate and
the earth system.

We gratefully acknowledge the financial supported of the Excellence Initiative of the German
Research Foundation and the University of Hamburg, and we wish you a fruitful meeting in our lively
city.

Doctoral students, the Coordinators and the Head of SICSS, GLOMAR and ISOS
Hamburg, October 2010
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Graduate School

Integrated Climate System Sciences

Everybody talks about climate and change.
We investigate climate. Do you want to work as a climate expert

with excellent perspectives?

Choose the Master‘s program Integrated Climate System Sciences

at the University of Hamburg.

www.sicss.de
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Conference Schedule

Time Table
and
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Conference Schedule

16:00 PhD Student Registration and Mounting of Posters

Geomatikum — Foyer

18:30 Get-together party
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Conference Schedule

9:00

9:30

Welcome and introduction of the clusters and graduate schools

Keynote lecture “Why Climate Policy is so Difficult — An Economic Perspective”

(Prof. Till Requate)

10:30

Coffee and poster session

Geomatikum — Foyer

Socio-economic and legal aspects of climate change

Human Dimension of climate variability: Vulnerability and adaptation strategies of small-
scale coastal fishers in Bangladesh
M. Mahmudul Islam, Bremen

Adaptation and adaptation intention to coastal flooding and sea level rise by risk area
residents in Northern Europe
Jana Koerth, Kiel

Spatial terrestrial pasts challenging contemporary coastal zone management - The case of the
‘disappearing’ Segara Anakan lagoon on Java, Indonesia
Martin Christian Lukas, Bremen

Beyond hard protection: An anthropological perspective on emerging flood risk management
practices in New Zealand
Friederike Gesing, Bremen

Adapting to climate change — Lessons from the Peruvian anchovy fishery on how to cope with
extreme climatic events and environmental variability
Milena Arias-Schreiber, Bremen

Robustness and conflict potential of CO, emission scenarios
Jana Peters, Hamburg

Power and Responsibility in Environmental Policy Making
Wenke Wegner, Hamburg

Economic prospects of ocean iron fertilization in an international carbon market
Wilfried Rickels, Kiel

Ocean Fertilization: The Public International Law Perspective
Kerstin Gussow, Kiel

Assessing the spatial dynamics of small-scale fisheries of the Baltic Sea using geographic
information systems
Eva Papaioannou, Kiel

PhD Student Conference, Hamburg 2010 3
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Conference Schedule

ZMAW Building — Room 022/023

11:00

Biogeochemical cycling and ecosystems

Chair: Donata Banyte, Kiel

Earth system modelling and analysis

Chair: Anna Kloss, Bremen

The North Sea as a sink and source for
atmospheric CO, — the difference between
the Southern and Northern North Sea
regimes

Ina Lorkowski, Hamburg

A multi-proxy End-Member approach for the
detection of NW African Late Quaternary
climate variations

Janna Just, Bremen

Effect of seawater acidification on microbial
community diversity — lessons from natural
CO2 leaks

Judith Neumann, Bremen

The response of the Brewer-Dobson
Circulation to a changing climate
Felix Bunzel, Hamburg

A baseline for assessing the impact of global
environmental change on bacterial
communities in the arctic

Christina Bienhold, Bremen

Decadal Changes of Eddy Energy and Eddy
Statistics
Stravroula Biri, Hamburg

Seasonal and regional variability of
phytoplankton blooms in the Scotia Sea —
apllying SeaWiFsS satellite imagery to the
Southwest sector of the Atlantic Ocean
Ines Borrione, Bremen

Transport and pathways of the subpolar gyre
inferred by integral methods
Achim RoRBler, Bremen

Sediments underlying the Peruvian oxygen
minimum zone — source or sink for reactive
nitrogen species?
Lisa Bohlen, Kiel

Validating Satellite Derived and Modeled Sea
Ice Drift in the Laptev Sea with In-Situ
Measurements of Winter 2007/08

Polona Rozman, Bremen
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Conference Schedule

12:30 Lunch Break
Geomatikum — Foyer
14:00 Plenary lecture and discussion “Support of Young Investigators - DFG”
(Dr. Klaus Wehrberger)

Chair: Ralph Rdsner, Hamburg

14:45 “Young Earth System Scientists (Y.E.S.S.) — formation of a stable communication
network”
(Florian Rauser, Sebastian Sonntag)
14:50 Get a room!
15:00 Biogeochemical cycling and ecosystems Earth system modelling and analysis

Chair: Jonathan Durgadoo, Kiel

Sterile surfaces in bacterial suspension - a
key to invasion success
Sven Hammann, Kiel

Discontinuous Galerkin Method for
Computational Flow Modelling
Nicole Beisiegel, Hamburg

Salt-marsh accretion in the German Wadden
Sea
Mark Schuerch, Kiel

Pushing a 2d adaptive model to the third
dimension
Oliver Kunst, Hamburg

Investigation of soil organic carbon contents
along a North-South transect in Northern
Yakutia, Russia

Sebastian Zubrzycki, Hamburg

First steps for a simplified test-framework for
cloud parameterization schemes
Vera Schemann, Hamburg

Spatial variability of soil gas concentrations
and methane oxidation in landfill cover soils
Inga Rower, Hamburg

Ship emission influence on clouds: A study
using MODIS retrieved cloud properties and
reanalysis data

Karsten Peters, Hamburg
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16:00

Coffee and posters

Conference Schedule

Geomatikum — Foyer

Biogeochemical cycling and ecosystems

Earth system modelling and analysis

Effect of Ocean Acidification on the
development of North Sea Cod larvae
(Gadus morhua)

Andrea Frommel, Kiel

On the mechanism of the vegetation collaps in
Northern Africa at the end of the African
Humid Period

Sebastian Bathiany, Hamburg

Lost in Migration — Preliminary results of
tracking migration routs of European eels
(Anguilla anguilla) in the Baltic Sea
Enno Prigge, Kiel

A multiproxy approach to investigate the
contribution of terrestrial organic matter along
the Italian shelf

Arne Leider, Bremen

Retention vs. dispersal: population genetics
in Antarctic Notothenioidei
Malte Damerau, Hamburg

Paleo- and rockmagnetic investigations of Late
Pleistocene sediment cores from the North
Pacific

Lucia Korff, Bremen

Modeling the impacts of changing particle
aggregation on organic carbon cycling
Laura Bordelon, Kiel

Holocene cold-water coral development in the
Mediterranean Sea
Hiske G. Fink, Bremen

BIOACID Subproject 5.1: Impact of
Alkalinity flux from the Wadden Sea — First
approaches of carbonate dissolution on the
shelf

Fabian Schwichtenberg, Hamburg

Modern and Last Glacial Maximum vertical
distribution of oxygen isotopes from the
benthic foraminifera Oridorsalis umbonatus at
the continental slope off Namibia (23°S)
Anna Kloss, Bremen

Can we predict the response of marine
primary production to global warming?
Jan Taucher, Kiel

An acoustic view of ocean mixing
Tim Fischer, Kiel

Changes in coccolith weight and
morphometry during the Holocene in the
Azores region

Christine Bauke, Kiel

Diapycnal mixing in the tropical ocean’s
thermocline revealed by a tracer release
experiment

Donata Banyte, Kiel

Impact of large sulfur bacteria on the
phosphorus cycle
Sandra Havemeyer, Bremen

Simulated response to Gulf Stream variability
Ralf Hand, Kiel

Distribution and speciation of Zinc and
Cobalt in the open ocean
Oliver Baars, Kiel

The Arctic hydrologic cycle and its variability
Laura Niederdrenk, Hamburg
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Conference Schedule

Geomatikum — Foyer

Biogeochemical cycling and ecosystems Earth system modelling and analysis

NADPH oxidases in Mytilus edulis and their | The 3D geometry of Pine Island Glacier, West
role in ROS generation and innate immune | Antarctica — a first step towards numerical
responses _ flow modeling

Julia Saphdrster, Kiel Nina Wilkens, Hamburg

Modelling the Life Cycle of Dinoflagellates - | Climate response to major volcanic eruptions

The Role of Life Cycle Transitions in in earth system climate models of different
Regulating Bloom Dynamics complexities

Alexandra Kroll, Hamburg Doreen Metzner, Kiel

Seasonality of surface and thermocline Rain Intensity Spectra Distribution Over
seawater recorded by Mg/Ca in single Germany and Western Africa

specimens of planktonic foraminifera Mikhail Itkin, Hamburg

Tim Haarmann, Kiel

Using tetraether lipid proxies to reconstruct | Evaluation of an air pressure based proxy for
sea surface temperature in the eastern Indian | storm activity

Ocean Oliver Kriiger, Hamburg

Wenwen Chen, Bremen
Organic-geochemical proxy parameters of Climate Variability in China in an Ensemble
particles during their passage through the Simulation for the last 1200 years

water column Dan Zhang, Hamburg

Andreas Basse, Bremen
Modelling feedback mechanisms between Evaluation of model results for Central and
ocean biota and physics Eastern Siberia

Sebastian Sonntag, Hamburg Katharina Klehmet, Hamburg

Observation of megacity pollution from space
— trends in tropospheric nitrogen dioxide
(NO,) in the Mediterranean and Middle East
from satellite

Andreas Hilboll, Bremen

Calibrating an statistical Model of urban
roughnes parametrization based on digital
IFSAR height model (DHM)

Thomas Langkamp, Hamburg

Classification Scheme of Urban Structures
based on climate characteristics designed for
land use modeling applications

Christian Daneke, Hamburg
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“Integrated climate and earth system sciences in Northern Germany”



Conference Schedule

Evening lecture “Open questions related to our human-driven earth system”
(Prof. Hartmut Gral3l)

18:30 Joint dinner and Award ceremony

ZMAW Building — Foyer
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Conference Schedule

9:00 Posters and Coffee

Geomatikum — Foyer

10:00 Welcome Address by CIiSAP

I. Earth System Modelling and Observation

10:15 Jin-Song von Storch STORM: a consortium effort on high-resolution climate change
(CIiSAP) simulations
10:45 Thomas Slawig Marine ecosystem models - optimization and validation
(Future Ocean)
11:15 Stefan Mulitza Variations in West African precipitation and dust mobilisation:
(MARUM) Relation to orbital insolation, ocean circulation and human
activity
11:45 SICSS Students Wrap up and feedback of the previous PhD student conference
day
12:15 Lunch and Poster viewing

Geomatikum — Foyer

I1. Regions and Processes

13:30 Alexander Low Satellite remote sensing of essential water cycle components
(CIiSAP)
14:00 Athanasios Vafeidis Impacts of sea-level rise in coastal regions
(Future Ocean)
14:30 Wolfgang Bach Geological-biological interactions in the deep sea and their
(MARUM) relevance in global biogeochemical cycles
PhD Student Conference, Hamburg 2010 9
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Conference Schedule

15:00 Coffee and Posters
Geomatikum — Foyer
I11. Economics and Governance
15:30 Jurgen ORenbriigge Urban climate research and governance
(CIiSAP)
16:00 Daiju Narita Damage costs of climate change through intensification of
(Future Ocean) tropical cyclone activities: An integrated assessment model
approach
16:30 Michael Flitner Social-ecological research and nodal governance
(MARUM)
17:00 End of conference
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of
Abstracts







Keynote lecture Tuesday, 9:30-10:30am

Why Climate Policy is so Difficult - An Economic Perspective
Till Requate
Department of Economics, Kiel University

requate@economics.uni-kiel.de

A major source of the man made climate problem is the abundance of fossil fuel energy, while
- contrary to what is often claimed - future shortage of fossil fuel energy is not a problem. In
this lecture I discuss policy measures of German and European climate policy, inquiring
mainly whether the ambitious goals the EU has set itself can be achieved via the instruments
presently employed for the purpose and whether these instruments are efficient and effective
at all. I also argue that even if European climate targets are achieved within the European
territory, it is likely that these are offset through leakage in other parts of the world, e.g.
China. I level criticism at energy policy measures, notably subsidization for renewable energy
sources and the overlap with emissions trading. Further I argue that while 20% reduction of
CO2 is feasible at a reasonable cost, derived targets such as a share of 20% of renewable
energy and 20% efficiency increase are expensive and not necessary. I further argue that, even
if more countries cooperate in climate policy, there is also an intertemporal leakage problem.
My conclusion is that, instead of subsidizing existing inefficient clean technologies such as
photovoltaic and others, resources should better be allocated to research of real new
technologies to produce clean energy, but also on carbon capture and storage and other types
of geo-engineering.

PhD Student Conference, Hamburg 2010 13
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Tuesday 10:30 am -11:00 am Socio-economic and legal aspects of climate change

Human Dimension of climate variability: Vulnerability and adaptation
strategies of small-scale coastal fishers in Bangladesh

M. Mahmudul Islam

Bremen International Graduate School for Marine Sciences (GLOMAR), University of
Bremen

mislam@uni-bremen.de

Climate variability is assumed to pose significant risks to the livelihoods of coastal fishers.
Though Bangladesh is globally cited as one worst affected country to the anticipated impacts
of climate variability- still there is a lack of empirical study to link the vulnerability of coastal
fishers to climate variability. In this paper we explore the nexus between vulnerability of
fisher’s livelihoods to climatic variability. For this, data were collected from two coastal
fishing communities in Bangladesh using Sustainable Livelihoods Approach. The study
assesses household and community vulnerability and their coping strategies with climate
variability induced events. The study also argues that for enhancing adaptive capacity of
coastal fishers in Bangladesh, it’s urgent to create buffer against crises by realizing their
capabilities.

14 PhD Student Conference, Hamburg 2010
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Socio-economic and legal aspects of climate change Tuesday, 10:30-11:00am

Adaptation and adaptation intention to coastal flooding and sea level rise
by risk area residents in Northern Europe

J. Koerth', A. Vafeidis', H. Sterr' and A. Daschkeit?
1 Institute of Geography, Christian-Albrechts University Kiel, Germany
2 Federal Environmental Agency, Germany

koerth@geographie.uni-kiel.de, vafeidis@geographie.uni-kiel.de, sterr@geographie.uni-
kiel.de, achim.daschkeit@uba.de

Climate change and sea-level rise are expected to lead to an increase of extreme flooding
events. This increase might be combined with changes in the frequency and intensity of
storms, thus leading to more frequent and higher storm surges in the coastal areas of Northern
Europe. However the exact changes cannot be predicted. This uncertainty might be reflected
in the risk awareness of the public. Experts are arguing for the need of adaptation to climate
change at both public and private level. Anticipatory adaptation is cost effective and more
efficient than reacting to natural catastrophes. Nevertheless, private anticipatory adaptation of
vulnerable parts of the public in Northern Europe seems to be still the exception rather than
the rule. This paper addresses the actual adaptation and adaptation intention to the risk of
coastal flooding and sea level rise on a private level in two Northern European Countries:
Denmark and Germany. A survey using a standardised questionnaire with closed response
formats, addressed to risk area residents is conducted, which consists of three parts. The first
part intends to quantify the status quo of anticipatory adaptation of risk area residents.
Therefore, various options of private anticipatory adaptation are classified. This approach
allows a differentiated view of adaptation, which varies in detail; Adaptation options are
distinguished according to their costs and efforts in the two categories soft adaptation and
hard adaptation. In the second part, three scenarios are designed in order to explore which
adaptation options will be realized according to different possible futures. As a third part, the
project intends to develop insights in the intention to adapt in the future and identify the
influencing factors. The Protection motivation theory (PMT) by Rogers (1983, in Prentice-
Dunn and Rogers 1986), which originates from the field of health psychology, is used here to
design a questionnaire about such factors. According to PMT, self-protective behavior
depends on risk perception or threat appraisal respectively as well as on the appraisal of
adaptation or coping appraisal respectively. Demographic data and data, which refer to the
housing situation of people, are also collected in order to clarify, which factors explain actual
adaptation and adaptation intention in a better way. The theory and methods employed in this
project are discussed and the preliminary results of the survey are presented, while a third poll
will be carried out in Argentina.
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Tuesday 10:30 am -11:00 am Socio-economic and legal aspects of climate change

Spatial terrestrial pasts challenging contemporary coastal zone
management - The case of the ‘disappearing’ Segara Anakan lagoon on
Java, Indonesia

Martin Christian Lukas
Leibniz Centre for Tropical Marine Ecology, Bremen
martin.lukas@zmt-bremen.de

Social-ecological conditions and processes in coastal areas are often intricately linked to
dynamics in their associated river basins. Understanding watershed dynamics and their
linkages with coastal areas is therefore a crucial element of efforts towards the sustainable
management of marine resources. This requires analysis of intricately linked physical and
socio-political processes including their historical evolution. The Segara Anakan lagoon and
its watershed on Java, Indonesia is a prime example illustrating how multi-scalar
sociopolitical processes and related temporally shifting policy-determining discourses and
spatially shifting interventions have produced particular challenges for contemporary
environmental management.

With its variety of habitats and its high diversity in living natural resources, this
mangrovefringed shallow coastal lagoon is not only ecologically highly valuable, but forms
the economic backbone of many people in the adjacent villages. Riverine sediment input has
drastically reduced the size of the lagoon, which, together with the overexploitation of marine
resources, has forced local residents to shift from fishing to land-based livelihood strategies.
While the lagoon has become a hotspot of research over the past decades, the historical
dynamics of sedimentation and its drivers, which are situated in the river basin, have mainly
been framed by simplistic socio-political narratives rather than comprehensive research,
thereby constraining the effectiveness of related management interventions.

This paper explores historical dynamics and drivers of sedimentation, presents first findings
of an ongoing analysis of land use changes and links these findings to contemporary
management challenges. Results show that lagoon sedimentation, a natural long-term process,
begun to accelerate about 150 years ago, reached a maximum during the 1980s and early
1990s and slowed down thereafter, the latter partly due to dredging. Land use change and the
present spatial pattern of critical (erosion-prone) land, seen as a major cause for lagoon
sedimentation, is partly a result of historically grounded land conflicts. These conflicts go
back to the history of colonial forest management, spontaneous and state enforced migration
of entire villages in the 1950/1960s in the frame of political instability triggered by the
Communist and Islamic movements, repressive modes of state forest management during the
New Order regime until 1997, and finally powerful revolutionary counter-movements of
peasants, who, partly spearheaded by influential individuals from the forest administration
itself, accessed, ‘plundered’ and started cultivating state forest land after the fall of the
military regime. Acknowledgement of these historically grounded spatial patterns of ‘critical®
land is an important foundation for effective watershed management. However, the effects of
upland conservation on lagoon sedimentation are a priori limited since sedimentation rates
seem, except by technical means, impossible to be reduced to levels seen prior to agricultural
reclamation of the lower river basin, which together with the increased frequency of volcanic
eruptions since 1822 and land use dynamics has accelerated sedimentation. Understanding
sedimentation as transformation rather than disruption might therefore be the best foundation
for lagoon management.
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Socio-economic and legal aspects of climate change Tuesday, 10:30-11:00am

Beyond hard protection: An anthropological perspective on emerging flood
risk management practices in New Zealand

Friederike Gesing
Research Center for Sustainability Studies, University of Bremen
f.gesing@uni-bremen.de

Currently, there are several processes of change that interact and impact upon coastal
protection strategies in New Zealand: so-called coastal change (changes in settlement
patterns, gentrification, increased development and subdivision of coastal areas), climate
change (sea-level rise and increased coastal hazard) as well as changing paradigms in coastal
protection practices and policies. Like in some other industrialized countries as well, policy
makers and planners in New Zealand increasingly accept the idea that it is technically not
feasible to protect the shore through coastal armouring alone in the long run. Hard protection
structures cause very high investment and follow up costs and have negative environmental
and social impacts. Ongoing erosive processes in front of seawalls induce coastal squeeze and
preclude public use of the beach (Jacobson, 2005). The preservation of the natural coastline in
the interest of the wider public is now measured against the demand for protective structures
by beachfront property owners. This renunciation of so-called hard protection measures will
be starting point for a multi-local and multi-method ethnography of emerging coastal flood
risk management practices in New Zealand. The anthropological research project concentrates
on how coastal protection is negotiated by different actors in the field. The main focus will be
on discursive understandings and practices about nature as they are important for
understanding different coastal protection strategies and technologies. Three measures will be
chosen:

a) hard protection: engineering firm

b) emerging soft/’hybrid’ technologies: multifunctional artificial reefs, ASR Ltd., Raglan

¢) dune restoration: Dune Restoration Trust New Zealand, Coast Care groups (volunteers)

The study will combine the main body of data gathered from extensive participant observation
and semi-structured interviews with additional material like newspaper articles, grey
literature/brochures and policy documents, including submissions and protocols from the
ongoing review process of the main regulative framework in the area, the New Zealand
Coastal Policy Statement (NZCPS).

Main objective is to figure out how coastal protection is negotiated, decided upon and carried
out on a concrete, practical level. The focus of this study does not lie on an abstract,
institutional level, but on everyday practices, informal processes of communication,
networking and decision-making. Why are certain practices successful in claiming to be “state
of the art” in coastal protection? What kind of discourses — especially those relying on certain
understandings of nature, natural features and the natural character of the coast — back up
certain techniques and policies to protect the coast? What role does “nature” as a concept play
in defining the need for coastal protection measures in the first place? What role does the idea
of managed retreat play as the ultimate opposite of altering the coast for the benefit of human
use? How do coastal engineers, dune planting volunteers, scientists and other actors negotiate
their perceptions of nature, coast, and protection?
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Tuesday 10:30 am -11:00 am Socio-economic and legal aspects of climate change

Adapting to climate change — lessons from the Peruvian anchovy fishery on
how to cope with extreme climatic events and environmental variability

Milena Arias-Schreiber
Leibniz Center for Tropical Marine Ecology, Bremen
milena@uni-bremen.de

The Peruvian anchovy fishery is the largest worldwide in terms of catches. Starting during the
mid 1950s, this fishery has been highly dependent on drastic natural stock fluctuations due to
the sensitivity of pelagic fish to ocean-climate variability. Beyond seasonal changes, the
fishery bears important yearly variability due to El Nifio Southern Oscillation events (ENSO)
which affect Peruvian coasts in irregular intervals and magnitude. Since the 1950s, three
extreme ENSOs have been recorded in Peru in 1972-73, 1983-84 and 1997-98. This study
presents a list of adaptations of the commercial anchovy fishery to the mentioned events in an
attempt to improve the resilience of the fishing industry. Some coping strategies were
attempted in 1972-73, however an evident reduction of impacts was mainly observed during
the 1997-98 ENSO. The strategies included:

(a)instalment at several bays of fish reduction factories and unloading capacities strategically
distributed along the Peruvian coast, allowing changes in fishing effort following stock
migrations;

(b)opportunistic use of invading fish populations when anchovy is not available; (c)an
adaptive management based on flexible formal institutions avoiding those legal instruments
that could restrict or delay decision processes; and (d)reduction of market price uncertainty
through massive investments of fishing companies in technology for quality improvement of
fishmeal, and subsequent decoupling from soybean or other protein-rich substitutes prices.
Although our list is not exhaustive, it presents a concrete example on how governments and
societies can develop strategies to cope with uncertain change impacting the availability and
supply of natural resources.
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Socio-economic and legal aspects of climate change Tuesday, 10:30-11:00am

Robustness and conflict potential of CO2 emission scenarios
Jana Peters

IWWT-Makrodkonomie, University of Hamburg
jana.peters@wiso.uni-hamburg.de

Future climate change policy has to rely on projections from physical climate models. Those
models need as input reliable CO2 emission scenarios, which are usually derived from socio-
economic models assuming various evolutions of economic drivers and energy policies. The
uncertainty inherent in both socio-economic and climate models has consequences for
decision makers. This project investigates non-linear model uncertainty in emission-relevant
socio-economic sectors on CO2 emission paths. Model uncertainty is related to the limited
knowledge about structures, processes and the interaction of important variables.
Methodologically, robust control techniques will be used, which in contrast to stochastic
control, seek to bound the uncertainty rather than express it in the form of a probability
distribution. The core idea of robust control theory is to treat the decision maker’s model (the
baseline model) as an approximation of the true model and to derive a robust policy rule that
works well for a set of alternative models. The alternative models are specified in terms of
distortions to the shock processes in the baseline model. These distortions can feed back
arbitrarily on the history of the states and thereby represent quite generally misspecified
dynamics.

A first step in the analysis is an extension of the linear-quadratic model for the study of robust
optimal emission paths. Further issues under investigation could be the impact of different
emission certificate trade schemes, availability and acceptance of carbon sequestration and
storage, individual response to new technologies, individual reduction of energy consumption
and future development of nuclear power.

Additionally the implications of CO2 emission reductions on international security will be
investigated.
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Tuesday 10:30 am -11:00 am Socio-economic and legal aspects of climate change

Power and Responsibility in Environmental Policy Making
Wenke Wegner

University of Hamburg

Wegner@econ.uni-hamburg.de

Efforts of creating an international regime which adresses the problem of global climate
change have been under way since 1990. Governments had problems finding policies that
concur with the request of electoral politics and at the same time satisfy the needs for global
responsibility. Responses to the threat of global warming were the United Nations Framework
Convention on Climate Change (UNFCCC) and the United Nation Convention to Combat
Desertification (UNCCD). This paper will analyze the status of the parties involved in
regulating climate conventions and treaties, and design instruments for allocating
responsibility to them. In order to point out possibilities of allocating responsibility, the
relationship between power and responsibility will be examined. By applying power
measures, we estimate the potential impact of the various agents in these contractual or
instrumental arrangements with the possibility to take a priori unions into consideration. To
explain the relationship between power and responsibility, the set-based concept of freedom
of choice will be combined with the agent-based concept of power. The paper will make use
of this conceptual framework and discuss responsibility in the collective decision making
bodies regulating the climate conventions and treaties refered above. In this study, we will
consider the possibility of a priori unions within the sets of decision makers. For the
UNFCCC the decision rule is a unanimity one and for the UNCCD there is a two-third
majority decision rule. There are equal voting weights. Voting power and responsibility are
thus equally distributed amongst the parties of the conventions if we abstract of a priori
unions. We define ten a priori unions and apply corresponding a priori power measures.
Depending on the decision topics the developing countries hold more voting power and
therefore responsibility than the developed countries. Both conventions refer to
responsibilities of the parties as common but differentiated responsibilities. There are
convincing arguments that the primary responsibilities should fall to the industrial countries
which is not reflected in our calculations. It seems that a possible solution for an adequate
allocation of responsibility could be a reallocation in power.
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Socio-economic and legal aspects of climate change Tuesday, 10:30-11:00am

Economic prospects of ocean iron fertilization in an international carbon
market

Wilfried Rickels, Katrin Rehdanz, Andreas Oschlies
Kiel Institute for the World Economy
wilfried.rickels@ifw-kiel.de

To stay within the 2°C temperature increase target for climate change calls for ambitious
emission reduction targets already for the 2012-2020 compliance period. Cost-efficiency is a
crucial criterion for the enforcement of such ambitious targets, requiring analyses of all
possible abatement options. Among others, enhancing the oceanic carbon sink by ocean iron
fertilization (OIF) could be such an option. In our analysis we consider short-term large-scale
OIF modeling experiments for a Post-Kyoto compliance problem to assess the economic
prospects of OIF. Our analysis reveals that the critical unit costs per net ton of CO2
sequestered by OIF are in a range of 22 to 28 USD (price level 2000) assuming that the
current limitations regarding the use of carbon credits generated in low cost countries and
from forestation is completely relaxed. The critical unit costs are defined as those that would
make an emitter indifferent between various abatement options. We are also able to show that
already seven years of OIF in the area of 30° south provide the same amount of credits
equivalent to a global forestation project for the duration of 20 years. Over all and from
economic perspective, our results indicate that OIF can be considered as an additional
abatement option, but, further research, especially on adverse side effects, is needed.
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Tuesday 10:30 am -11:00 am Socio-economic and legal aspects of climate change

Ocean Fertilization: The Public International Law Perspective
Kerstin Gissow; Alexander Proelss

Walther-Schiicking-Institute for International Law, Kiel
kguessow(@internat-recht.uni-kiel

As regards the perspective of public international law, the pertinent agreements dealing with
the protection of the marine environment indicate that Ocean Fertilization (OF) is to be
considered as lawful if and to the extent to which it represents legitimate scientific research.
In this respect, the precautionary principle can be used to balance the risks arising out of
scientific OF activities for the marine environment with the potential advantages relevant to
the objectives of the climate change regime. As scientific OF experiments involve only
comparatively small negative impacts within a limited marine area, further scientific research
must be permitted to explore the carbon sequestration potential of OF in order to either reject
this concept or integrate it into the flexible mechanisms contained in the Kyoto Protocol.

22 PhD Student Conference, Hamburg 2010
“Integrated climate and earth system sciences in Northern Germany”



Socio-economic and legal aspects of climate change Tuesday, 10:30-11:00am

Assesing the spatial dynamics of small-scale fisheries of the Baltic Sea using
geographic information systems

Eva Papaioan noul, Athanasios Vafeidis', Jorn Schmidtz, Martin Quaas2

1 Coastal Risks and Sea-Level Rise Research Group, Cluster of Excellence ‘The Future
Ocean’, CAU Kiel, Institute of Geography

2 Sustainable Fisheries Research Group, Cluster of Excellence ‘The Future Ocean’, CAU
Kiel, Department of Economics

papaioannou@geographie.uni-kiel.de, vafeidis@geographie.uni-kiel.de,
quaas@economics.uni-kiel.de, jschmidt@economics.uni-kiel.de

The safeguarding and sustainability of small-scale fisheries constitute central priorities in the
process of ongoing institutional and legislative fisheries’ reforms, on both an international and
a regional level. In the Baltic Sea, coastal fish communities have long been recognized as
important components of the marine ecosystem, while the small-scall fishery that targets the
resource is an important income and employment generating sector, particularly for fishery-
dependent coastal communities. This study aims to assess how the spatial dynamics of the
Baltic small-scale fishing fleet and its economic benefits are affected by ecological and
economic factors (such as habitat characteristics and fishing technology), using Geographic
Information Systems. Assuming that the small-scale fishing fleet can be defined in terms of
gear type, vessel size, and relative distance travelled to fishing grounds, a time-series database
of small-scale vessels is created, allocating vessels per country and fishing harbour.
Furthermore, logbook data (i.e. quantitative and qualitative data on the landings of the small-
scale fishery) are analysed and related with respective fishing areas (ICES rectangles) and
fishing harbours where the catches were landed. Then, the data are employed for the analysis
of the spatial dynamics of the small-scale fishery. Finally, preliminary results generated
within the context of commonly employed climate-change scenarios, enable a first-order
assessment of the future distribution of the small-scale fleet and its catches.
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Tuesday 11:00 am -12:30 am Earth system analysis and modeling

A multi-proxy End-Member approach for the detection of NW African Late
Quaternary climate variations

Janna Just, Tilo von Dobeneck, Thomas Frederichs, Torsten Bickert
Geoscience Department, EUROPROX Graduate College, University of Bremen
janna.just@uni-bremen.de

The continental margin off Gambia (W Africa) is an interesting study area because of its
geographical location in between the present Inter-Tropical Convergence Zone (ITCZ)
summer and winter position. We study a sediment core off the Gambia River mouth spanning
the last 60 kyrs in order to identify different sources and pathways of terrigenous sediment
components accumulating at the continental margin. Our aim is the quantification of
terrigenous flux rates of fluvial and aeolian load, respectively to improve our understanding of
palaeoclimatic conditions and climatic changes in the Sahel and Sahara. It is known that arid
conditions prevailed in western Africa during glacials and North Atlantic Heinrich Events.
After the Last Glacial Maximum (LGM) global climatic changes also dominated northern
Africa (e.g. Heinrich Stadial 1, Belling-Allered Interstadial, Younger Dryas, African Humid
Period). These climatic changes have already been documented in magnetic, chemical,
mineralogical and sedimentological proxies, respectively. However, these investigations were
mainly carried out in qualitative approaches and lack an integrated multi-proxy validation.
We applied a multi-proxy approach using XRF-element data, environmental magnetic
parameters and grain size analyses on 5 cm interval samples of sediment core GeoB13602-1
(13°32.71 N; 17°50.96 W). Separate End-Member (EM) analyses of IRM acquisition curves,
elemental ratios and grain size distribution enabled us to unmix the bulk sample into different
source components. Interestingly, besides major trends visible in the different EM models,
some changes in the composition of these components (EMs) can only be determined by the
integration of all models achieved by the different datasets. The grain size EM model reveals
three EMs being responsible for the down-core variations, whereby two of them have narrow
unimodal (8 and 45 um, respectively) and one has a broad bimod