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1 Summary 
Understanding regional sea level change and its impacts on societies requires new forms of 
integrated research between natural and social scientists from a wide range of disciplines. To 
this end a Priority Program (SPP) ‘Regional Sea Level Change and Society (SeaLevel)’ is pro-
posed to advance the understanding of regional climate-related coastal sea level change and 
its interactions with socio-economic developments. Work will focus on two study regions, no-
tably the North and Baltic Seas with potential impacts on Germany and the South-East Asia 
region encompassing several coastal mega cities and delta regions. The selected regions con-
trast developed and developing countries and thus differ fundamentally in their regional socie-
tal impact of and adaptation potential to sea level change. Developing successful strategies to 
cope with sea level change in these two regions largely depends on advancing our under-
standing of processes influencing regional sea level, on available scientific information on sea 
level change at the coastlines and their uncertainty, on available resources and economic 
power, and on adequate planning and effective local governance structures.  

SeaLevel will develop an understanding of the society’s response to sea level change in the two study 
regions by (1) improve the physical knowledge base of regional climate related sea level change, (2) 
improve projections of sea level change on a regional-to-local scale, (3) investigate which socio-
institutional factors enable or hinder coastal societies to cope with changing sea levels, (4) determine 
the natural and social coastal systems responses to future sea level change, and (5) assess strategies 
to adapt to sea level change under given technical, economic, cultural, social and political constraints. 
All of these steps will be performed iteratively and interactively to assure that progress on the climate 
and geophysical aspects of sea level will be directed toward answering questions about socio-
economic impact of and adaptations to sea level rise in our study regions. Through the insight gained, 
the SPP will create an invaluable knowledge basis for subsequent awareness to sea level rise in 
coastal zone management efforts of many other endangered places around the globe. 

SeaLevel integrates natural science disciplines, which are concerned with the mechanisms of sea level 
change (physical oceanography, solid earth physics and hydrology), its observation and monitoring 
(physical oceanography, paleoceanography, geodesy, marine geology, and coastal engineering), as 
well as social sciences disciplines, which address socio-economic impact of sea level change, coastal 
human-environment interactions and risk governance (geography, sociology, economics, political sci-
ence, international law, environmental risk management and communication). Only a fully integrated 
program, jointly involving natural and social scientists as well as climate and coastal research commu-
nities, can provide the scientific basis for development and assessment of adaptation strategies to 
cope with coastal sea level change. 

The study is very timely because of the urgency of the problem and because of many recent discipli-
nary scientific advances: (1) climate models have reached the quality required to conduct meaningful 
numerical experimentation at regional-to-local scale, (2) observations have become available for a 
detailed understanding of processes on a regional-to-local scale (including feedbacks between the 
ocean, atmosphere, cryosphere, terrestrial hydrology and solid earth), (3) new decision-analytical ad-
aptation pathways have been developed that combine uncertainties inherent in sea-level rise projec-
tions and relevant policy processes into a single framework and (4) new approaches for understanding 
how governance arrangements can be aligned with human-environment interactions, which is particu-
larly relevant for complex coastal systems threatened by see-level rise.  

Coastal impacts of regional to local sea level change has been identified by the World Climate Re-
search Program (WCRP) as a high profile research theme. The proposed research can contribute to 
and benefit from  this international effort. Regional-to-local sea level change became an challenging 
issue in the Fifth Assessment Report of the IPCC, in particular because the lack of sufficient process 
and regional understanding that hindered a satisfactory assessment. Coastal vulnerability is also one 
of the priority themes of the Belmont Forum collaborative funding initiative. In its economic assess-
ment of adaptation to climate change, the World Bank has identified sea level rise as the potentially 
most costly aspect of climate change (World Bank, 2010). 

The German research community is very well equipped and ready to tackle this exciting research and 
has proven expertise in all relevant natural and social science disciplines, bringing together knowledge 
of ocean and climate observation, ocean and climate modeling, geodetic and geophysical expertise, 
coastal dynamics, coastal geography, coastal engineering, behavioral and institutional analysis and 
risk management and climate adaptation. SeaLevel is expected to advance integrated research 
across natural and social sciences and holds the potential to significantly enhance the science base 
needed to cope with this grand challenge for society. 
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2 State of the Art 
Coastal sea level rise is one of the key effects of anthropogenic global warming, with far-reaching 
consequences for all coastal societies around the world (Milne et al., 2009). The level and severity of 
related societal impacts on low-lying coastal regions and islands will fundamentally depend on the 
detailed amount and the rate of coastal sea level change, on the availability of predictions accompa-
nied by uncertainty information, on the natural response of the surrounding coastal system to those 
changes, but also on the way societies choose to adapt to sea level change - technically, economically 
and politically. Many of the respective considerations inevitably have to be local in nature, involving 
sustainable coastal development, integrated coastal management, coastal protection, damages, eco-
nomic slowdown, changes in biodiversity, and health issues. Social sciences aspects of sea level re-
search therefore have to be approached in a very local way, e.g., due to available scientific infor-
mation, resources, economic power, and the level of local governance. However, local sea level 
change fundamentally depends on processes taking place remotely, making coastal sea level studies 
inevitably a global problem. Moreover, local societal impacts of sea level change can advance to glob-
al dimensions (e.g., trading and migration). 

Local sea level is directly or indirectly affected by all components of the climate system, including the 
ocean, atmosphere, cryosphere, solid Earth and terrestrial hydrology (Fig. 1), but also by local human 
interventions (e.g. Becker et al., 2009). However, the relative contribution of individual processes to 
regional or local sea level change strongly depends on the spatial and temporal scales under consid-
eration. Besides climate processes, local vertical movement of the sea floor can likewise influence 
coastal sea level in a severe way (e.g. Nicholls and Cazenave, 2010), and requires addressing geo-
logical processes (e.g., tectonics, isostatic adjustment, geomorphology), but also human activities 
such as ground-water extraction.  

Fig. 1: Processes influencing 
regional sea level (besides glob-
al mean sea level change) are 
associated with: dynamical var-
iations of the ocean circulation; a 
static response to atmospheric 
pressure changes; mass varia-
tions in the Earth system, nota-
bly an isostatic adjustment of the 
Earth’s crust to past and present 
loadings; changes in polar ice 
masses; and changes in conti-
nental water storage. Local 
changes are also affected by 
vertical motion of the sea floor 
due to earthquakes, subsidence, 
or anthropogenic influences, 
such as ground water withdrawal 
(after Stammer et al., 2013).  

Significant progress in understanding trends in global mean sea level has been achieved over the last 
decade (Church et al., 2011). However, fundamental gaps remain in our quantitative understanding of 
processes leading to coastal sea level changes in the past, in our ability to project coastal changes 
into the future (Church et al., 2014) and in our ability to use this information for guidance of the coastal 
community. A dedicated scientific program is required that identifies and quantifies processes leading 
to coastal sea level change, and that provides comprehensive information on the interactions of socio-
economic developments with geophysical processes and climate modes, related societal responses, 
resilience capacities, and preparedness for undertaking adaptation measures, schematically illustrated 
on the title page graphic. Only such a program jointly involving scientist from the climate and coastal 
research communities can provide the scientific basis for a well-founded investigation of adaptation 
strategies to sea level change.  

2.1 Human dimensions of sea level change 
Sea level rise is threatening coastal societies with a large range of socio-economic consequences. 
This includes a reduction or loss of vital coastal ecosystem services such as storm protection through 
mangroves or loss of biodiversity; damage to critical infrastructure (e.g., transport and communication 
networks, power plants and grids, military facilities, etc.) and resources along the coast; loss of human 
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life and health impacts; forced displacement due to land-loss and storm surge risk. The vulnerability of 
coastal societies and their potential adaptive capacity to changes in sea level thereby depends both 
on the magnitude of local sea level changes as well as on the human responses to those changes in 
addition to other drivers such as socio-economic development.  

Most of future climate-related socio-economic impacts of sea level change are expected to interact 
with and to aggravate already existing coastal issues (Nicholls et al., 2007; Wong et al., 2014; Brown 
et al., 2014). Specifically, sea level change will further exacerbate coastal erosion and inundation haz-
ards in many regions of the world (Hinkel et al., 2013). Regions currently most affected by sea level 
change include deltaic and low-lying coastal areas as well as small islands (e.g. Nicholls and Ca-
zenave, 2010). Of those, densely populated and heavily farmed delta plains and coastal low-lands will 
become even more vulnerable to sea level change if combined with various environmental and an-
thropogenically altered hydrological patterns, soil erosion, agriculture, industrial development, and 
urbanization, e.g. alterations in the corresponding river systems. Socio-economically, the areas most 
threatened are rapidly growing coastal mega-cities in delta plains such as the Asian cities of Shang-
hai, Hong Kong, Bangkok, Manila and Jakarta (McGranahan et al., 2007; Hallegatte et al., 2013; Yang 
et al., 2014). The extent of the impact will depend on the rate of sea level change and the natural re-
sponse of the coastal systems but also on the technical, economic, and political pathways which soci-
eties choose to adapt and on the interaction patterns between social agents, including conflict and 
cooperation. In addition, water withdrawal, oil/gas extraction, land use change, or coastal develop-
ments directly affect relative sea level change. For small island states, the most evident problems of 
sea level change are coastal land inundation, submergence, and saltwater intrusion (Ratter, 2008; 
Fenoglio-Marc et al., 2012), calling for an integrated coastal protection against multiple risks (Link, 
2014). 

To address the human dimension of sea level change and to promote adequate responses it is neces-
sary to better understand human-environment interactions in the context of sea level rise, existing 
coastal issues, socio-economic and other stressors. This includes researching how coastal societies 
have been able to adapt to past sea level changes, for example in those coastal cities that have sub-
sided by several meters during the last century (Nicholls, 1995). This also includes improving integrat-
ed coastal impact models to simulate future impacts under a range of adaption strategies and sea 
level rise scenarios. Regional to global sea level change information need to be provided at the coast-
lines, including the full range of uncertainty across multiple models and assessment methods. Further, 
governments, stakeholders, and local inhabitants need to be provided with this information and tai-
lored decision-analytical frameworks in order to make informed decisions for future development.  

Largest uncertainties in coastal sea level rise projections presently originate from uncertainties in polar 
ice sheet dynamics, glaciers, and the related mass input into the ocean, the future heat uptake and the 
regional response of sea level on basin to coastal scales to climate forcing. For quantitative coastal 
zone management studies, respective signal and uncertainty measures have to be propagated from 
the large spatial scale down to coastal locations and targeted at the specific kind of decision a coastal 
manager is facing. Coastal sea level projection studies are truly global and interconnected problems 
and require investigating sea level on multiple space and time scales in conjunction with an analysis of 
the requirements from local coastal risk management. When talking about local sea level change, we 
must take into account that even human interventions itself may change the sea level locally dramati-
cally with severe impacts for coastal communities. This has to be regarded when planning for future.  

2.2 Recent and future large-scale sea level changes 
Since the end of the 19th century, global mean sea level is estimated to have risen by about 20 cm, 
and the rise appears to have accelerated during the past two decades (Rhein et al., 2013). The 2013 
IPCC 5th Assessment Report (AR5) projected a global mean rise of ~50 +/-20 cm by 2100 for a medi-
um warming scenario (Church et al., 2013); however, because of the large thermal inertia of the 
oceans, sea level will continue to rise during several centuries (IPCC, 2013). While the contribution of 
glacier and ice sheet mass loss to global sea level change already exceeded the contribution from 
ocean warming over the last decades (Church et al., 2013), space-based observations revealed that 
polar ice sheets are now losing mass at an accelerated pace (Shepherd et al., 2012). This suggests 
an even further increase of the cryosphere relative contribution to sea level rise in the future.  

Regional contemporary sea level changes on interannual-decadal time scales appear to be mostly 
steric in nature. Much of the associated anomalies in heat and salt content can be explained by redis-
tributions of the pre-existing water masses, i.e., linked to adiabatic advection associated with changes 
in ocean circulation (e.g., Schwarzkopf and Böning, 2011; Fukumori and Wang, 2013). Advective 
changes naturally involve both thermosteric and halosteric contributions; their relative role can vary 



16. Oktober 2014 6 

widely depending on the regional temperature–salinity relationship (Köhl and Stammer, 2008; Durack 
and Wijffels, 2010). The contribution of climate modes to sea level changes will distinctly differ in the 
two study regions, with North Atlantic Oscillation (NAO) impacts dominant in the North Atlantic and on 
the European Shelf. In contrast, South-East Asia will be affected by several competing modes, such 
as El Nino-Southern Oscillation (ENSO), Pacific Decadal Oscillation (PDO), but also Southern Annual 
Mode (SAM) (see Appendix 2 for a list of abbreviations). Finally, climate modes are expected to 
change in the future and thus, it is required to quantify the anthropogenic impact on a changing cli-
mate background state and associated oscillations.  

The main driver of ocean circulation changes on interannual-decadal time scales is wind stress 
through various dynamic processes (e.g., Ekman pumping, planetary waves, coastal upwelling). In 
turn, much of this wind-driven variability is related to climate modes, such as ENSO, PDO and NAO. 
The dominance of such internal redistributions to local sea level changes represents a major chal-
lenge for identifying the regional imprints of trends in the net heat and freshwater (and, see below, 
mass) input into the ocean, i.e., the anthropogenic effects responsible for much of the global mean 
sea level change. Corresponding spatial patterns present large decadal/multidecadal fluctuations 
mostly due to internal variability of the climate system (Stammer et al., 2013).  

Satellite altimetry has given ample evidence that con-
temporary sea level changes in many regions of the 
world ocean are governed by vigorous short-term fluc-
tuations (Fig. 2b), so that the spatial patterns of sea 
level trends on interannual-decadal time scales devi-
ate widely from the global mean (e.g., Meyssignac and 
Cazenave, 2012). However, because of sparse data 
coverage by tide gauges, evidence of pre-altimetry 
regional sea level changes is incomplete in its geo-
graphical coverage. Longer-term reconstructions thus 
need to combine tide gauge records with statistical 
information on the dominant spatial modes of ocean 
variability or ocean circulation modeling (with and 
without data assimilation). Such reconstructions (Fig. 
2a) provide preliminary estimates of evolving past 
spatial sea level pattern (Köhl and Stammer, 2008; 
Wenzel and Schröter, 2010) and allowed investigating 
links between coastal erosion and sea level change at 
sites remote from available tide gauge sites (Yates et 
al., 2012).  

Fig. 2: (a) Reconstructed sea level change since 1950 
obtained from an assimilation of the available network 
of long-term tide gauges with a global ocean model 
forced by atmospheric reanalysis products (Church 
and White, 2011). (b) Distribution of sea level change 
observed by satellite altimetry between 1993 and 2011 
(from Stammer et al., 2013). (c) RCP 8.5 high-end 
ensemble mean net regional sea level change projec-
tion, between 1986–2005 and 2081–2100 (in m) which 
includes contributions from atmospheric loading, land-
ice (glaciers and ice sheets), GIA and terrestrial water 
sources. Note that projected regional changes deviat-
ed strongly from a global mean estimate and in some 
regions can even be negative (after Slangen et al., 
2013). 

Previous studies suggest that (a) the global sea level change has been far from uniform even over 
time periods of 50 years or longer, (b) the spatial patterns of change differ between interannual and 
multi-decadal periods, and (c) the results obtained from different models and methods show non-trivial 
deviations, indicative of significant remaining uncertainties related to the underlying choices of model 
configurations and synthesis methodologies. While anthropogenic effects appear secondary at pre-
sent-day interannual-to-decadal periods (Fukumori and Wang, 2013), their impact on regional sea 
level patterns is expected to increase over longer time spans. For instance, possible future trends in 
the Atlantic Meridional Overturning Circulation are expected to lead to major contributions to the sea 
level change along the coasts of the North Atlantic (Landerer et al., 2007; Lorbacher et al., 2010). 
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2.3 Ocean – ice sheet interaction 
The interface between oceans and ice sheets plays an important role in the future melting of ice 
sheets. However, the processes occurring at this interface are only poorly understood and the inter-
face is therefore not well represented in climate models (Joughin et al., 2012). Changes in ocean dy-
namics and heat supply lead to thinning of ice shelves and subsequently reduced buttressing, causing 
an acceleration of the draining ice streams (Joughin et al., 2012). Increased ice discharge also con-
tributes to the thermo- and halosteric sea level change through melting icebergs distributed by ocean 
currents. Ice sheet instability, occurring from the retreat of grounding lines of marine ice sheets, is a 
second factor that influences regional sea level change. Evidence is emerging that the accelerated 
melting and retreat of glaciers and ice sheets contribute significantly to recent and future sea level 
change (Rignot et al., 2011). However, our understanding of contemporary and future contributions 
from ice melt to regional sea level change is only rudimentary. To make progress, we need to investi-
gate: (1) what are the changes in the ocean circulation and respective transports of warm water onto 
the continental shelves; (2) what is the response of ice sheets to this warmer water and their internal 
variability; and (3) what is the solid Earth response to ice sheet mass loss? Answering those questions 
specifically requires investigating the ice-ocean interaction, grounding line dynamics and calving of 
outlet glaciers, as well as the ocean dynamics in fjords including ventilation, plumes and the mecha-
nisms to transport warm deep water onto the shelf, the response of the solid Earth to ice load changes 
and self-gravitation (e.g., Hellmer et al., 2012). 

2.4 Solid Earth sea level change contributions 
For quantitative projections of regional sea level change we need to quantify factors arising from the 
visco-elastic response of the solid Earth to ice/water mass redistributions (Glacial Isostatic Adjustment 
- GIA), ongoing land ice discharge, changes of land water storage and river runoff and the regional 
evolution of coastal morphology due to sedimentary transport processes. Corresponding deformations 
of ocean basins and gravitational changes from these factors produce regional changes in sea level 
that fundamentally affect remote coastlines. However, in existing climate projections, only preliminary 
attempts have been made to account for those effects (Slangen et al., 2014), although they are ex-
pected to become stronger in their spatial pattern than observed in present day internal sea level vari-
ability (see Fig. 2c). It was only recently hypothesized that the effects of viscoelastic deformations of 
the Earth’s lithosphere on regional sea level could be of particular importance for the reconstruction of 
paleo-sea level distributions, but also for projections of future sea level change in response to natural 
and anthropogenic changes in the distribution of water between land and ocean. 

In certain areas of the ocean, the steric nature of regional sea level change is superseded by mass-
related effects. The separation between both effects is an important step in detecting anthropogenic 
effects on sea level. Apart from the steric adjustments associated with changes in the thermohaline 
circulation and atmospheric feedbacks (Stammer et al., 2011), redistributions of water mass between 
the cryosphere, continent and the ocean, may be associated with motions of the Earth’s surface and 
changes in the geoid and are formulated in the sea level equation (Farrell and Clark, 1976). Further-
more, they may affect the Earth’s inertia and rotation, which produces an additional sea level response 
(Milne and Mitrovica, 1998), both processes that need to be quantified. In addition, basin-scale gravi-
tational effects related to present-day mass redistributions external to the ocean (atmosphere, hydro-
logical storage; e.g., Vinogradova et al., 2010; Jensen et al., 2013) may mask other effects in coastal 
oceans and also need to be quantified. At present times such a separation is not possible; however, 
larger effects related to mass redistributions are expected in response to future releases of freshwater 
from melting glaciers (Gardner et al., 2013) or polar ice sheets (Shepherd et al., 2012) and it therefore 
has to be anticipated that this process will be an important one in the future for any coastline. 

2.5 Shelf sea dynamics and storm surges 
Quantitative projections of future coastal sea level changes and an accurate assessment of socio-
economic impacts of high-end sea level and extreme events demand to improve our detailed under-
standing of the imprint of all those effects on local sea level. Extreme events often induce damaging 
morphodynamic changes and coastal erosion. Essential for the use of sea level information as part of 
coastal management is the availability of likelihood information and uncertainty measures. For this 
purpose, we need to propagate the full error information and probability density functions from the 
global scale or remote location to any coastal locations together with sea level information itself, be 
they caused by ocean and climate dynamics, residing in the solid Earth, or originating from the cry-
osphere and hydrology. However, estimates from existing climate model projections (CMIP5) suffer 
dramatically from the lack of all processes involved. This includes the lack of spatial resolution of the 
ocean model components required to simulate shelf sea and coastal processes (1°-2°, vs. 1/10° and 



16. Oktober 2014 8 

better required for regional and coastal simulations), but also the lack of pertinent physics, including 
coastal and shelf sea dynamics. Consequently, sophisticated regional downscaling efforts of the large-
scale climate sea level signals are required to assess vulnerability and potential resilience capacities. 
In addition, local water withdrawal and/or land use change also affect local relative sea level change.  

Already Denbo and Allen (1987) have shown that the characteristics of the large scale response of 
coastal sea level to fluctuations in wind stress can be very variable with latitude and in time, revealing 
the influence of many coastal dynamical details. More recently, Dangendorf et al. (2013) investigated 
sea level trends derived from the North Sea, North Atlantic and Mediterranean Sea tide gauges and 
showed that regional and local atmospheric forcing is partly responsible for the observed regional 
patterns of sea level change and to some extent also to regionally dependent acceleration in sea-level 
rise during the 1990s. Along the western European coast, tide gauge records show significant decadal 
variability (up to 15 cm) and a high correlation with the NAO and among themselves at decadal peri-
ods (Calafat et al., 2012). Boundary waves may propagate thousands of kilometers poleward and 
raise sea levels also in the North Sea (Dangendorf et al., 2014). The baroclinic nature of these signals 
provides important information about required horizontal resolution (<20km) of downscaling experi-
ments. Similar contributions from all relevant climate modes, e.g. in South-East Asia originating from 
ENSO, PDO, SAM, of IODM, need to be quantified for our study regions, for which alongshore wind 
and wave propagation could be major contributors to coastal sea level variability.  

3 Scientific Objectives and Program Structure 
3.1 Scientific Objectives 
As its central scientific objective, SeaLevel aims to perform an integrated analysis of climate-
related sea level change and associated coastal human-environment interactions with a focus 
on two study regions: the North and Baltic Seas and the Island States of South-East Asia. The-
se regions have been chosen to understand how coastal vulnerability and sea level rise re-
sponse strategies vary in distinctly different cultural, political and socio-economic contexts, 
taking into account also social aspect of sea level rise impacts on Asian coastal megacities.  

Reaching the program’s objective requires greatly improved understanding of many aspects of region-
al sea level change, ranging from processes influencing sea level on the global and basin scale to 
geophysical processes acting on a regional to local scale as well as social processes related to hu-
man-environment interactions. This will be realized by (1) improving the physical knowledge base of 
regional climate related sea level change, (2) improving projections of sea level change on a regional-
to-local scale, (3) investigating which socio-institutional factors enable or hinder coastal societies to 
cope with changing sea levels, (4) determining the natural and social coastal systems responses to 
future sea level change, and (5) assessing strategies to adapt to sea level change under given tech-
nical, economic, cultural, social and political constraints. To perform those integrated analyses, sea 
level change information (local sea level projections, storm surges, waves and extremes), uncertainty 
and risk measures need to be provided at their coastlines.  

The proposed program aims to regionalize large-scale climate-related sea level change information on 
time scales up to 50 years. For a complete understanding of past, contemporary and future coastal 
sea level change, we need to quantify at the coast lines the contribution from climate-related factors 
due to changing atmospheric forcing (including wind stress) leading to changes in the ocean circula-
tion and associated non-uniform thermo- and halo-steric expansion of sea water, in addition to a redis-
tribution of mass. We will investigate regional sea level change predictability for our coastal study are-
as, derive respective uncertainty information and transform this information into sea level change rela-
tive to coast lines by merging dynamical sea level information with responses expected from the solid 
earth and shore line due to hydrological and sediment transport processes. All this information will be 
used to investigate socio-economic implications and interactions of regional sea level change and to 
simultaneously analyze the awareness, adaptation needs and responses of coastal communities as 
well as risk management decisions to be implemented in the study regions. Drawing from previous 
experiences in the South Pacific, the Indian Ocean, and the North and Baltic Seas, we aim to compare 
developed and developing coastal and island nations in different cultural settings in terms of regionally 
specific effects, vulnerabilities, resilience, adaptive capacities and response strategies to deal with sea 
level change. Results from these investigations from WP C will feed back to WPs A and B to further 
improve sea level rise projections for the use of coastal communities. 

All studies performed as part of the SPP will be done in a two-way approach and will be performed 
interactively, involving the communication of sea-level information to coastal management users; at 
the same time the process will inform sea level scientist about decision making processes to improve 
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sea level information for decision making processes. The SPP will create a knowledge basis for quan-
titative coastal zone management studies and will greatly advance our understanding of processes 
influencing regional sea level from global to basin scale, on regional interactions between the open 
ocean, shelf sea, ice sheet boundaries and morphodynamics.  

3.2 Program Structure and Networking 
SeaLevel is organized along three work packages, which differ according to their spatial scale, their 
geographic foci but also with respect to the required participation from natural or social sciences. As 
indicated in the schematic on the title page and detailed in Fig. 3, these work packages are all con-
cerned with providing sea level information at coastal locations and studying the interactions between 
sea level changes and coastal societies. To foster interactions, SeaLevel work packages were 
planned around topics, not around disciplines. Although the focus of the work is on future decadal sea 
level changes, some aspects of the investigations, concerned with identifying relevant processes from 
past observations and documentations in geological records, require looking backward in time to un-
derstand potential future processes.  

WP A will analyze the mechanisms of sea level variability with primary focus on processes leading 
to spatially highly inhomogeneous pattern of regional seal level change on time scales of up to 50 
years. The WP will provide a comprehensive understanding of the natural and anthropogenic factors 
governing regional sea level variability. Respective work will include oceanographic, geodetic and 
cryospheric research on regional sea level pattern and will also address terrestrial hydrological contri-
butions. We will determine the origin of regional sea level changes at decadal to centennial time 
scales and identify the mechanisms causing coastal sea level changes on decadal time scale. To 
reach these goals the WP has to address also basin-scale to global data quality issues of in situ and 
satellite data. Results from WP A will provide knowledge of processes leading to sea level changes in 
the past, today and in the future and will provide uncertainties in projected components. Such infor-
mation is required as a boundary condition for coastal systems and their change on decadal to cen-
tennial time scales. Output from WP A will feed directly into WP B where an improved knowledge base 
will be created for coastal sea level change information with focus on the selected study regions. Out-
put from WP A will also feed directly into WP C by providing regional climate information.  

WP B is concerned with the establishment of a scientific basis for obtaining reliable local projections 
of sea level trends, thereby improving the scientific basis for providing quantitative and detailed 
(high-resolution and high-end) estimates of future coastal sea level changes in the two focus 
regions. WP B will investigate the interaction of the large-scale ocean circulation with shelf seas and 
ice sheets on regional and local scale thereby downscaling climate related sea level information to 
coastal locations. It will provide new insight into small-scale processes related to the downscaling of 
sea level to coastal regions. The information will be merged with local geophysical processes control-
ling vertical motion of the solid earth and changes in coastline morphology. WP B thus involves re-
gional studies to investigate specific geophysical processes relevant for coastal sea level changes, 
e.g. the relationship between ocean circulation and sea level changes in shelf regions, processes re-
lating to interaction of ocean circulation and ice sheets, and sea level changes in specific coastal re-
gions due to land movement (subsidence) and lateral inundation (morphodynamics) in interaction with 
regional sea level changes. New insight gained by WP B in terms of sea level change will feed into 
WP C by providing improved coastal sea level change scenarios for the selected pilot regions. Mas-
sive adaption measures (such as massive embankments) might contribute to changes in extreme sea 
levels. This in turn requires intensive work on explaining past changes in local sea level including 
those driven by human interventions. 
WP C will perform an integrated analysis of sea level change and human environment interac-
tions in the selected two study regions, and will identify sea level stressors, coastal impacts, adaption 
pathways and policies for the studied regions. This will involve an assessment of how coastal societies 
have coped with past coastal changes, the socio-economic consequences of future sea level changes 
to coastal and island societies, and the implications of possible regional and local adaptation and 
risk management strategies in sea level hot spots. WP C will also use and explore to what extent 
the sea level rise information generated in WP A and WP B is effective for analyzing large infrastruc-
ture and planning adaption decisions in the study regions. By answering questions about socio-
economic implications, adaptation decisions and human–environment interactions, WP C will stimulate 
the creation of knowledge basis for quantitative coastal zone management studies. The insights gen-
erated in WP C will also be essential for directing and readjusting the activities in the other WPs to 
make their outcome more useful for coastal communities. It is therefore anticipated that during the first 
phase of the SPP, results from WP C will feed back into WP A and WP B in terms of new questions 
asked and information requested. 
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4 Work Program 
In the following, details of the planned work program are summarized. An overview of the proposed 
work packages is given in Fig. 3. Initial work within WP B and WP C will start with pilot results current-
ly available from observed changes in sea level or from CMIP5 model runs. During the course of the 
effort, results emerging from WPs A and B will become more sophisticated, also by taking into account 
early results from WP C, and will provide full uncertainty information, thereby enabling more quantita-
tive investigations in WP C. At the same time coastal adaptation efforts fundamentally depend of “up-
per bounds” sea level information. Both topics will be approached jointly in WPs A and B. On the other 
hand the use of sea level information during decision making processes in WP C will feed back into 
WP A and B by optimizing sea level information for coastal management purposes. In essence, we 
consider WPs A and B to develop the scientific basis to estimate and predict the intensity of coastal 
sea level changes. WP C will initially provide an estimate of the effects of the interactions between 
socio-economic developments and the processes described in WP A and B, and determine the related 
damage potential on coastal societies, i.e., the sensitivity of our study regions to sea level change. 
Integrating the knowledge on intensity and sensitivity will in turn provide new insight about vulnerability 
and risk potential of our study regions.  

Fig. 3: The structure of the SPP work program. Shown are topics addressed in individual work pack-
ages and their interaction. Arrows indicate that all work packages contribute to the studies within the 
selected regions. Interactions between Work packages and their topics interact and integrate their 
knowledge through the regional impact assessment, displayed with the inner circle.  

4.1 WP A: Origin of regional sea level changes at annual to multi-decadal scale 
Challenges that need to be addressed: 

To provide an improved detailed understanding of the dynamics and forcing functions of past and con-
temporary regional sea level changes, a challenge exists to identify all processes involved. Therefore, 
we need to understand the key processes leading to past, present and future regional sea level varia-
bility. Moreover, processes affecting regional changes are geographically diverse: while the tropical 
Indo-Pacific is governed by steric changes associated with wind-driven ocean circulation dynamics 
and related to modes of climate variability such as ENSO, PDO and IOD, trends at the North American 
and European coasts will also be affected by thermohaline processes. In addition, land motion and 
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mass redistribution effects relevant to the tropical Indo-Pacific (local land motion due to volcanic activi-
ty; groundwater or hydrocarbon extraction; sediment compaction; ocean-shelf ice interactions govern-
ing the Antarctic ice sheets) are different from those affecting the North American and European 
coasts (post-glacial vertical motion; melting of the Greenland ice sheet). Furthermore, we need a 
comprehensive understanding for anthropogenic factors superimposed to natural variability before 
coastal change can be simulated and predicted on decadal to centennial time scales since both gov-
ern regional sea level variability as a boundary condition to coastal systems. This includes an im-
proved reconstruction of the spatial patterns of regional sea level change, with particular emphasis on 
the decadal variability and trends during the last century.  

Detailed uncertainty measures are essential for coastal zone coastal sea level change impacts, but 
are missing for regional sea level projections. Progress in this regard clearly necessitates an integra-
tion of hitherto rather disparate strands of research. As an example, large uncertainties in solid-Earth 
and gravity models have been identified recently as a major problem for determining the Earth’s man-
tle viscosity structure, and thus also for quantifying the solid Earth‘ response to the last de-glaciation 
(GIA models); as a result, reconstructed paleo-sea levels in coastal regions can deviate from the eu-
static value by more than 20 m due to continental levering or hydroisostatic correction (e.g., Lambeck 
et al., 2002;) with substantial variability due to the regional loading response, whereas this mechanism 
is negligible for many island sites (e.g. Jevrejeva et al., 2014). The contribution of present and future 
terrestrial hydrology has also been identified as major contribution to sea level projections over the 
next 50 years and beyond.  

In recent years, satellite measurements in combination with the global ARGO profiling network have 
revolutionized the observational capabilities in this regard (Kusche et al., 2012). Nevertheless, many 
important data quality issues need to be addressed that are essential for improving our understanding 
of sea level changes and their representation in model simulations. This is essential for understanding 
ongoing and future sea level projections. The GRACE (since 2002) and GOCE (2009-2013) missions 
enabled the computation of high-resolution geoid models, and began to allow deriving changes in 
ocean mass. The full potential of those novel measurements for investigations of regional to coastal 
sea level changes has still not been reached. In combination with data from the new German-US 
GRACE-follow on mission (anticipated starting data 2017), a new view on satellite gravity and altime-
try data is required for any sea level effort.  

Work Program: 

Approach: WP A will provide an integrated approach investigating changes in sea level due to 
changes in the ocean circulation and due to ice-sheet – sea level – solid Earth interactions. WP A will 
utilize a combination of analyses of historic and contemporary ocean observations, sea level recon-
structions from geological archives, and global ocean models with enhanced process dynamics in 
relevant regions. The work program will thus involve elements with specific focus on these regional 
phenomena, but will also address aspects of a more global or generic nature.  

The work program will be structured in four basic topics; work within each topic is expected to be ad-
dressed by several working groups as part of the SPP.  

I) Origin of regional sea level changes at decadal-to-centennial time scale
• Quantifying of natural variability using observations and calibrated reconstructions; determining

the role of climate modes (e.g., ENSO, IOD, PDO, SAM, NAO, AMO) and internal variability in
general on sea level; quantification of the role of ocean circulation in shaping regional sea level
changes; assessing the relative role of internal climate variability.

• Investigating of the causes of contemporary global and regional sea level change in the cry-
osphere, the atmosphere, and the ocean as well as in the terrestrial hydrological cycle; separating
natural variability from anthropogenic forcing; attribution of regional sea level change to natural
(e.g., solar, volcanic) and anthropogenic (e.g., tropospheric aerosols, greenhouse gases) radiative
forcing agents.

• Assessing the role of the cryospheric and terrestrial water cycle in shaping regional sea level;
understanding and reducing uncertainties in mass and steric contributions to contemporary sea
level budgets at global, regional and local spatial scales.

II) Historic sea level estimates (paleo time scale)
• Performing an integrated approach to past sea level change by combining effects of ice sheet

dynamics, ocean dynamics and feedbacks with the solid earth: Assessing processes that are in-
volved in past ice sheet changes, including sea level-ice sheet feedback.
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• Investigating self-consistent interactions between the models of ice, land, ocean, and atmosphere
including ice and sea level histories over Holocene; generating a consistent sea level budget for
different time periods.

• Refining regional earth structure by assessing lateral heterogeneities and non-Newtonian rheology
affecting the loading response, considering sedimentary loading and compaction.

III) Sea Level Projections
• Separating of internal variability and anthropogenic causes of future spatial trend patterns; under-

stand how changing oceanic conditions (circulation and sea level) affect the dynamics of outlet
glaciers in ice sheets, e.g. due to advection of heat; determination of the patterns of sea level
change originating from ocean circulation changes due to wind forcing, air-sea heat and freshwa-
ter fluxes; processes relating to the reaction of ocean circulation and sea level to melt water; ef-
fects of water mass changes in the deep ocean.

• Improving estimation of mass loss from ice sheets; quantification of the key driving factors; im-
proved description of ice sheet dynamics and the feedback between the ocean and ice sheets;
tipping points for Greenland and western Antarctica ice sheets; investigation of effects of continen-
tal ice mass changes and feedbacks from solid Earth load deformations.

• Determining limits of predictability of sea level as function of space and time scale and the role of
changing climate modes for sea level predictions; provide reliable uncertainties for sea level pre-
dictions and projections, including those for ice sheets and glacier projections; understanding re-
gional inter-model sea level spread in climate models due to change in ocean properties (tempera-
ture, salinity, circulation, mass distribution), forcing functions and ensemble size.

• Determining sea level uncertainty information and upper bounds of sea level projections from an
analysis of multi-model and multi-approach ensembles of sea level projections.

IV) Observations and calibrated reconstructions
• Quantifying requirements for an optimal and integrated (satellite and ground based) sea level ob-

serving system; improve the observational record of mass balance estimates and sea level
change in shelf sea regions (drainage basin scale); improvement of GIA models and separation of
different contributions to mass loss; quantify mass loss based on natural system, intrinsic variabil-
ity versus response to atmospheric/oceanic forcing.

• Participating in coordinated multi-method, multi-model reconstructions of regional sea level
changes during the last century which will, in particular, be needed to quantify remaining uncer-
tainties; complementing the analysis of sparse tide gauge records by exploring information resid-
ing in corals, salt marshes and other geological archives, and their potential use as proxy data for
regional sea level on multi-decadal and longer time scales.

• Identifying weaknesses in the observational data set of paleo sea level change; supplementing
geologic sea level indicators with geodetic data, while accounting for other contributors to these
observations.

Expertise involved: Work will involve physical oceanography, climate physics, and paleoclimatology, 
expertise from glaciology, geophysical and geodetic communities.  

Outcomes and Deliverables: All information required as input for projecting coastal sea level into the 
future with specific emphasis on the two selected study regions and ocean-ice sheet interaction re-
gions. This includes uncertainty and upper bound estimates for each component leading to regional 
relative sea level at the coastline. Initial results obtained in WPs B and C will lead to a revision of the 
aspects investigated in WP A.  

4.2 WP B: Regionalization of Decadal Sea Level projections 

Challenges that need to be addressed: 

To connect regional sea level variability, studied in WP A, with coastal impact assessment investiga-
tions, considered in WP C, major advancements are required in downscaling sea level projections 
from the basin scale to any coastal location under consideration, thereby also down-scaling uncertain-
ty information resulting from various remote processes, e.g. in form of ice sheet probability density 
information. It also requires major advancements in understanding the interplay of resulting local sea 
level changes with extreme sea level events and with coastal morphodynamics. To this end, ad-
vancements in modeling on regional to coastal scale are prerequisite to dynamical linkages between 
the open ocean and coastal regions, thereby considering locally heterogeneous dynamics and non-
steric effects of changing sea level over shelf areas (Landerer et al., 2007). We expect that in shelf 
seas, sea level should be strongly affected by the local circulation dynamics itself. Moreover, along 
coastlines, extreme events such as storm surges can exacerbate the effect of sea level rise. However, 
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both processes are not quantified, making it difficult to date to connect basin-scale and regional sea 
level projections to coastlines.  

Downscaling approaches can also involve statistical methods, which might be easier to implement in 
our case study regions. However, these approaches typically require an extended database to derive 
necessary statistical relations. Similar to the open ocean, we therefore also need to improve the ob-
servational coastal records to better assess shelf sea dynamics and coastal sea level changes, involv-
ing tide gauge and altimetric records (1) by extending the altimetric data base (e.g., Fenoglio-Marc et 
al., 2012) to the coast and (2) by improving the understanding of natural and anthropogenic induced 
land motion in tide gauge stations (Trisirisatayawong et al., 2011; Wahl et al., 2013). 
Of fundamental interest for a reduced uncertainty of sea level changes in our coastal study regions is 
the local interaction of ocean currents and sea level with ice sheets, which has a strong impact on sea 
level projections of remote coastal regions. For this purpose we need to substantially advance our 
understanding of the physical mechanisms of ice sheet changes driven by ice-ocean interactions by 
regional or local observational and modeling analyses (Straneo et al., 2013). Moreover, modeling the 
contribution of ice sheet and glacier mass loss to coastal sea level requires an adequate representa-
tion of ice sheet dynamics and of changing grounding lines in models (Pattyn et al., 2013), calling for 
the development of full Stokes models with a high-resolution at the grounding line. Coupling ice sheets 
to the solid Earth’s loading response and the related changes of regional sea level are a further factor 
influencing the dynamics of the grounding line and ice shelf (Konrad et al., 2013). 

All coastal sedimentary systems are strongly controlled by feedbacks between water circulation and 
sediment transport through morphological features, such as subaqueous dunes or channels, coastal 
systems often show complex morphological responses to changes in sea level and ocean circulation 
as outcome of counteracting processes of sediment deposition versus erosion (Amos et al., 2010). 
Sea level change and extreme events (see below) therefore often induce morphodynamic changes, 
especially in deltaic regions where deterioration can be observed first in the submarine delta front 
(Plater and Kirby, 2012, Unverricht et al., 2013). However, on decadal and longer timescales morpho-
dynamic models often suffer from clear limitations in reproducing complex morphological evolution 
(e.g. Chu et al., 2013 and refs. therein). To advance our understanding of the coastal evolution of our 
study regions, it is required to quantify and understand the sediment transport, erosion, deposition and 
preservation processes (that control coastal sedimentation from decadal to event timescales) as a 
function of changing sea level; at the same time we urgently need to improve morphodynamic models 
for those regions to allow quantitative predictions of those changes.  

Finally, to advance the coastal management in our study regions it is necessary to improve projections 
of future sea level extremes, affected by extra-tropical storms (Woodworth et al., 2007) and by the 
increase in local mean sea level (Dangendorf et al., 2013). For many coastal regions with smooth 
topography a rising mean sea level will represent an increase in the frequency of storm surges, which 
have the potential to cause large economic and ecological damage when hitting insufficiently protect-
ed coasts (Hallegatte et al., 2011a, b). The estimation of changes in frequency and intensity of storm 
surges is, however, not straightforward, since they depend on many local parameters, sea level being 
only one. For coastal adaptation measures, knowing extremes of sea level change is crucial, as secu-
lar trends in sea level will most directly affect peaks in storm surges. However, to what extent secular 
sea level changes can be added linearly to surge changes (Woodworth et al., 2007) has to be investi-
gated for various scenarios in our case study regions (Mudersbach et al., 2013). Previous model re-
sults point to a significant increase of storm surge elevations for the continental North Sea coast of 
between 15 to almost 25 cm (Woth, 2005). However, it has to be investigated whether this also holds 
in the North and Baltic Seas and for the Indonesian Archipelago.  

Work Program: 

Approach: WP B will combine observations and modeling to downscale regional sea level changes to 
shelf-sea and coastal regions, both dynamically and statistically. Respective work aims at improving 
our understanding of sea level dynamics in the two case study regions to improve our ability to predict 
or project coastal sea level changes there. Work will involve regional simulations with model systems 
incorporating high-resolution coupled atmosphere-ocean-wave models, including tide. Altimetric data-
bases will be extended to the coast, to consistently link it with tide gauge/GNSS observations and 
solid Earth response models, thus bridging the spatial scales from regional to local, and merging his-
torical long-term records with current sea level monitoring and future predictions. This task will be facil-
itated by new observation technologies of modern satellite altimetry sensors. At the same time, work 
will target detailed ocean-ice sheet interaction studies leading to an improved process understanding 
of ice sheet mass loss which is demanded by WP A. Concerning observations of ice sheet changes, 
three fundamentally complementary approaches exist: (1) the geometric approach, based primarily on 
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satellite altimetry; (2) the input-output approach, which estimates the budget of surface mass balance 
and ice discharge using InSAR space techniques; and (3) the gravimetric approach using the GRACE 
and the prepared GRACE follow on missions. 

The work program is structured in four basic topics; work within each topic is expected to be ad-
dressed by several working groups as part of the SPP.  

I) Coastal Sea Level Projections
• Assessing processes contributing to coastal sea level changes; understanding the role of coastal

and ocean interior processes on local sea level; understanding deviations between sea level
trends in deep ocean and coastal regions due to shelf dynamics and effects of mass loading and
self-attraction;

• Downscaling sea level projections for coastal locations, thereby quantifying ocean dynamic pro-
cesses which show relevant impact to coastal sea level; reduction of uncertainties of coastal sea
level projections by improving the description or parameterization of relevant processes in models;
determining limits of predictability of sea level as function of space and time scale and the role of
changing climate modes.

• Improving the observational altimetric/tide gauge records (also toward the coast) through reanaly-
sis and homogenization efforts;

II) Feedback with Extreme Events and Morphodynamics
• Assessing the interaction between mean sea level changes and extremes; identification of future

weather patterns that give rise to the most extreme storm surges and their possible relationships
with large-scale circulation patterns; assessment of changes in the occurrence of large-scale pat-
terns in ensembles of climate change simulations with global and regional climate models.

• Investigating morphodynamic response of coastal systems to sea level change, storm occurrence
and river discharge; improve morphodynamic models to include processes relevant on decadal
time scales; establish a physical knowledge base of coastal change on the scale of increasing rel-
ative sea level change; quantify the relationships between coastal land loss and the rate of sea
level change by measuring and separating the components of relative sea level change due to
subsidence (natural/man made), reduced sediment supply (from land/from sea) and sea level rise.

• Understanding the extent to which natural coastal systems are resilient to sea level change or can
adapt to it by changes in the offshore and onshore morphology; estimate land loss through inunda-
tion for high-end climate scenarios in key regions; impact of anthropogenic actions on local sea
level.

III) Sea Level - Ice Sheet Interaction
• Improving process understanding of the iceberg calving linking the open ocean though fjords and

outlet glaciers to the ice sheets; Improved description of ocean-ice sheet interaction; understand-
ing ice – ocean interactions.

• Developing improved representations of grounding line migration; quantifying the uncertainty of
mass loss projections missing or poorly known topography and boundary conditions; providing pa-
rameterizations of basal melting and calving of outlet glaciers for coarse resolution models.

IV) Coastal Sea Level Information
• Providing reliable uncertainties for coastal sea level predictions and projections especially for the

selected regions, including those for ice sheets and glacier projections; model uncertainties; miss-
ing processes; scenario uncertainties; internal variability;

• Analyzing present-day vertical land motion and their incorporation in the interpretation of regional
sea level trends and mass redistribution; Correcting models for other processes contributing to re-
gional land motion like groundwater and hydrocarbon extraction, sediment compaction, volcanism
and tectonics.

• Communicating results from SeaLevel to use by respective coastal communities; Transitioning
sea level variability and uncertainties from regional to local coastal scale, probabilistic information
and return-period from combined effects of sea level rise and changes in extremes (e.g., storm
surges).

• Downscaling full sea level uncertainty information and upper bound of sea level projections avail-
able from WP A to selected coastal locations; Using a multi-method approach to extreme-value
sea level statistics.

Expertise involved: ocean, coastal and marine geology, terrestrial hydrology, cryospheric, geodesy, 
atmospheric expertise.  
Deliverables: High spatial resolution coastal sea level projections, their uncertainties and extreme 
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value statistics for study areas and in ice-ocean interaction regions separated by processes (warming, 
GIA, ice sheet, change in morphology, hydrology). Jointly with the assessment of sediment transport 
and hydrological processes and their variability in stabilizing coastal landforms, this will form an essen-
tial contribution of sea level change information as input to WP C.  
4.3 WP C: Socio-economic Impacts and Risk Governance 

Challenges that need to be addressed: 

A diversity of approaches has been applied to assess the interactions of coastal impacts, vulnerability, 
resilience and adaptation (Nicholls et al., 2007; Harvey and Woodroffe 2008; Wong et al., 2014) in-
cluding hydrodynamic models (Xia et al., 2011; Lewis et al,. 2011), morphodynamic models (Jiménez 
et al. 2009; Ranasinghe et al., 2012), geo-spatial mapping of exposed population, assets or geomor-
phological units (Dasgupta et al., 2009; Boateng 2012), biophysical vulnerability indices (Yin et al., 
2012; Bosom and Jimenez 2011) as well as socio-economic indices (Cinner et al., 2011; Yang et al., 
2014). While all of these approaches have contributed to raising awareness of the threats of sea level 
rise, they have been less successful in supporting adaptation for several reasons stressed in the 
coastal chapter of AR5 (Wong et al., 2014) and also the Belmont Challenge White Paper. 

First, in many approaches adaptation is not explicitly and realistically considered. Vulnerability indica-
tors, for example, are great for raising awareness, but less useful for supporting decision-making (Hin-
kel et al., 2009). AR5 highlights that only few coastal impact assessments consider adaptation and 
those that do, generally ignore the wider range of adaptation measures such as ecosystem-based 
protection options, accommodation options and retreat options (Wong et al., 2014). Assessing impacts 
without considering adaptation is problematic because this leads to implausible results. For example, 
many assessments of coastal inundation assume that development continues in the coastal flood plain 
under rising sea levels and no protection upgrade. In reality, societies will adapt. Growing flood risk 
would either lead to higher protection standards or divert new development to other locations and dis-
place existing people and development without protection (Hinkel et al., 2014). Hence impact assess-
ment needs to consider adaptation in the context of all relevant feedback of coastal human-
environment interactions. 

Second, there is a lack of approaches that assess socio-economic impacts and support adaptation 
decisions at broad regional scales (i.e., on the order of hundreds of kilometers of coastal length). 
Knowledge on socio-economic impacts is important because it allows responses, which improve the 
resilience of coastal societies. Hydrodynamic and morphodynamic approaches are available for local 
level planning but can generally not be applied at the broader scales involved in long terms adaptation 
decision making because these methods are data and resource intensive (Dawson et al., 2009). 

Third, little attention has been paid towards aligning decision analytical frameworks with the particular 
coastal adaption decisions faced and sea level rise information. Coastal adaptation decisions differ in 
terms of properties such as tolerable levels of risk, or lead and lifetime of the options involved, and 
thus require different decision analytical frameworks (Hinkel and Bisaro, 2014). For example, lead and 
lifetimes of beach nourishment decisions range from one to several years whereas those of coastal 
protection infrastructure may range over several decades. Furthermore, the state-of-the-art techniques 
for coastal decision analysis have evolved rapidly from traditional benefit-cost approaches to novel 
approaches such as robust decision-making (Lempert and Schlesinger, 2000) and adaptation path-
ways (Haasnoot et al., 2012). Substantial research is needed to test and further refine these tech-
niques to fit the specific circumstances of the particular decisions faced and to produce sea level rise 
information that fits this decision context. One particular issue thereby is matching demand and sup-
ply. Large scale coastal infrastructure investment decisions such as flood-proofing London during the 
21st century, as prominently addressed by Thames Estuary Project 2100, require and apply upper 
bounds of changes of sea levels and extreme water levels (Lowe et al., 2009). On the other hand, 
AR5 WG1 authors, conclude that the current literature does not allow providing such upper bounds 
(Church et al., 2013). 

Finally, empirical evidence has accumulated that even when options are analyzed to be suitable, this 
does not necessarily lead to action on the ground due to a range of cognitive, institutional and other 
barriers involved that prevent implementation (Moser and Ekstrom 2010; Moser et al., 2012; Wong et 
al., 2014). Prominent examples of such barriers in coastal adaptation are a lack of clear organisational 
responsibilities at the national and regional levels (Storbjörk, 2010), a lack of horizontal and vertical 
integration of policies relevant to coastal zone management (Brown et al., 2002) and the complexity 
and bureaucracy of government organizations (Stojanovic and Barker, 2008). In order to overcome 
these barriers, assessment thus must consider existing governance arrangements and their interplay 
at multiple levels of decision making as well as the context of existing issues, conflicting interests and 
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complex inter-linkages between public and private decisions (Few et al., 2007; Urwin and Jordan, 
2008; Hinkel et al., 2009; Geels, 2011). 

Work Program: 

Approach: WPC addresses each of the four challenges listed above. The work program is structured 
in three basic topics, which interact as described below. Work within each topic is expected to be ad-
dressed by several working groups as part of the SPP. A particular emphasis will be placed on com-
parative analysis of socio-economic impacts, adaptation strategies, associated risk management deci-
sions and governance arrangements for socio-economic host-spots of coastal vulnerability such as the 
rapidly developing coastal megacities of Asia. 
I) Integrated modeling of coastal socio-economic impacts and adaptation

This topic develops integrated models of human-environment interactions underlying sea level 
change, extreme events, impacts and responses of coastal communities including the consideration of 
novel adaptation options of coastal societies as well as increasing pressures of population and eco-
nomic development in coastal areas (Nicholls et al., 2007; Scheffran et al., 2012; Scheffran and Rem-
ling, 2013; Wong et al., 2014; Brown et al., 2014). A special emphasis will be placed on large-area 
assessments for the two study regions as well as socio-economic impacts. Towards these ends a 
range of analytical tools (GIS, complexity science, simulation models, agent-based models and social 
network analysis) shall be applied to project the consequences of the sea level rise scenarios devel-
oped in WPA and WPB as well as the adaptation strategies taken including adaptive risk management 
as well as various forms of social interaction. This analysis will also be informed through the behavior 
and risk perception analysis conducted under Topic 3 described below. 
• For coastal erosion this will include modeling the links between human coastal management and

shoreline dynamics (van den Berg et al., 2011) by, for example, coupling economic models of
beach and shore nourishment decision making with coastline dynamics model (e.g., McNamara et
al., 2011; Link et al., 2013; Hinkel et al. 2013).

• For coastal flooding, models need to be improved on the response of individual households to
increasing coastal flood risk (e.g. migration or accommodation) as well as on societal responses in
terms of protecting against rising flood risks in the context of socio-economic development.

II) Coastal risk management and adaptation pathways
This topic focuses on supporting coastal risk management decision making through developing and 
applying suitable decision analytical frameworks and sea level rise and extreme water level infor-
mation. The integrated models developed in Topic 1 will be combined with adequate decision-making 
frameworks in order to assess costs and benefits of adaptation options and to develop multiple adap-
tation pathways in response to (anticipated) impacts of sea level change. Decision analytical frame-
works must thereby take into account the full range of inherent uncertainties in the processes of sea 
level change and socio-economic development in order to avoid the risk of maladaptation (Eriksen et 
al., 2011). 

The focus will lie on large investment and long-term planning decisions within the two study regions. 
Work will thereby proceed from a particular decision identified in a study region to selecting and ad-
justing appropriate decisions-making frameworks (e.g. benefit-cost analysis, cost-effectiveness analy-
sis, multi-criteria analysis, robust decisionmaking adaptation pathways etc.) and sea level rise infor-
mation. This will be a highly interdisciplinary and interactive exercise amongst risk management and 
governance scholars that articulate sea level information needs based on the particular decision con-
text on the one hand and scholars of climate and geosciences that articulate what can be provided 
based on the state-of-the art science on sea level change on the other hand. Results of this exercise 
will be used to further shape the research conducted in WPA and B in later stages of the SPP. 

III) Coastal adaptation governance
Research under this topic will investigate how governance arrangements (formal and informal institu-
tions such as policies, rules, norms and conventions) as well as the perception of coastal risks enable 
or hinder coastal adaptation. Research will also explore the design of effective governance arrange-
ments and policies to overcome prevailing adaptation barriers. Research may operate both at the 
household-level focusing on cognitive barriers and awareness raising as well as at multiple levels of 
jurisdiction involved in coastal adaption planning and focusing on institutional barriers. Existing poli-
cies, strategies, economic dynamics and institutional settings will be investigated for different geo-
graphical, social-economic, political, cultural settings in order to understand the context for dealing 
with human-induced threats to coastal areas. These results will be fed back to Task 1 in order to im-
prove adaptation models in the assessment of socio-economic impacts. Research will be case study 
based; data will be gathered through document analysis, interviews, questionnaires and focus groups.  
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A particular focus will be placed on addressing the following questions: 
• How have socio-economic and physical stressors (sea level change being one of them) and their

interactions affected the vulnerability and resilience of coastal communities in the past and
through which kind of strategies have communities been able to cope with or adapt to these
stressors (Holdschlag and Ratter, 2013)?

• Which social-institutional factors hindered or promoted learning, capacity building and adaptation
during coastal climate-induced disasters (e.g. Hurricane Sandy, Typhoon Haiyan, etc.)?

• What is the role of cultural framing, perception, experience, information and learning of communi-
ties in the building of local knowledge on and adapting to sea level rise? How does regional sea
level change transform social patterns of local coastal communities, including the social basis of
adaptive capacity, the structure of social networks, and the role of collective responses (Bohle et
al., 1994; Adger, 2003; Barnett and Adger, 2003).

• Which types of governance arrangements across multiple levels may incentivize public and private
actors to collectively address the challenges of sea level rise and to transform vulnerable regions
into climate-resilient coasts?

Expertise involved: Led by expertise in social sciences (incl. integrative geography, sociology, envi-
ronmental economics, political science, risk management, international law, and communication sci-
ence), the SPP will combine the expertise available from oceanographers, geophysicists, geologists 
and different social science disciplines. 
Deliverables: Integrated coastal impact models and assessments of the socio-economic impacts and 
adaptation strategies for the two study regions and using the scenarios of WP A and WP B. Decision 
analytical frameworks, required sea level rise information and adaptation pathways for a couple of 
major infrastructure and planning decisions in the study regions. This will inform the refinement of the 
work program under WP A and WP B in the second phase. Coastal governance arrangements and 
policies for coastal adaptation and integrated risk management, building on the scenarios of WP A and 
WP B as well as the results of Topic 2.  

5 Meeting Review and Selection Criteria 
5.1 Novelty in Germany and Internationally 
The scope and breadth of the proposed program is unprecedented and with its strong socio-economic 
focus unique. Yet it encompasses all required natural science aspects of regional and local sea level 
projections, involving in a multidisciplinary context expertise from ocean and climate sciences, geode-
sy, and geography to address sea level change. Essentially, a novel platform for innovative and inter-
disciplinary cooperation tailored to explore new approaches to future regional sea level change and 
socio-economic impact studies will be created and will substantially advance the knowledge base re-
quired for improving coastal sea level projections. This novel knowledge base will be used inside but 
potentially also outside the SPP in pilot socio-economic and adaptation applications. The research 
community in Germany is well equipped and ready to tackle this important problem by providing prov-
en expertise in all relevant natural and social science disciplines, combining knowledge from ocean 
and climate observations, ocean and climate modeling, geodetic and geophysical expertise, coastal 
dynamics and coastal community behavior and development options.  

Not all aspects of coastal sea level change and its impacts can be approached through this SPP, spe-
cifically those unique to coastal engineering communities. However, the expected outcome of 
SeaLevel will have a lasting impact on the coastal communities by providing presently absent ap-
proaches and knowledge about coastal sea level projections using complex climate models, assessing 
the impact of sea level change on society, and understanding the complex interrelations between hu-
man and natural factors that shape coastal regions. As a long term goal, the SPP will enable new 
studies on societal impacts of sea level change and required adaptation measures, an innovation that 
otherwise would not be possible in the near future. It will also create an interface for an in-depth inter-
action with the coastal engineering community.  

The problem of regional sea level change can finally be addressed at this point in time because of a 
recently established scientific basis to investigate this new aspect of climate change. This includes 
new observations of regional sea level. New possibilities also include an enhanced observational and 
paleo-proxy database and capabilities; improved and expanded capabilities for hydrographic observa-
tions; improved ocean models, including assimilation methods capable to aid and complement studies 
of past and ongoing sea level changes. In particular, improved complex coupled climate models now 
include many of the components of the Earth system (ocean, atmosphere, land and cryosphere), 
which are required to provide estimates of present day and future dynamical sea level changes. In 
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addition, off-line estimates of sea level changes resulting from polar ice sheet mass loss and respec-
tive reaction of the solid Earth are available. Jointly those estimates can be used to start investigating 
regional sea level projections and to refine those for impact studies.  

The study requires bridging expertise from natural and social sciences in a multidisciplinary context in 
an innovative way. SeaLevel therefore involves several natural science disciplines, which are con-
cerned with the mechanism of sea level change (physical oceanography, geosciences and hydrology), 
its monitoring and observation (physical oceanography, paleoceanography, geodesy and marine geol-
ogy), as well as social sciences disciplines, which address the interactions of socio-economic devel-
opments with geophysical processes and climate modes, as well as  socio-economic impact of sea 
level change (geography, sociology, economics, environmental management and communication).  

Because of its central societal importance, regional to local sea level change has been identified by 
the World Climate Research Program (WCRP) as one of their global challenge research themes in its 
project CLIVAR. Regional to local sea level change has also become an emerging issue in the recent-
ly published Fifth Assessment Report of the IPCC (AR5), and, in particular the lack of sufficient under-
standing that hindered its assessment. The proposed SPP will therefore be at the forefront of sea level 
impact studies, and will contribute directly and centrally to those international activities; at the same 
time it will greatly benefit from international knowledge exchange and program coordination of the 
WCRP.  

5.2 Synergy – ways and means of planning cooperation 
The scientific community has made substantial progress in studying the climate system over the last 
years. This especially relates to the global energy budget and associated changes in surface tempera-
ture. Sea level is an integral part of this discussion, which became obvious through the recent debate 
as to why global warming came to a halt during the last few years and where the missing heat is go-
ing. Due to its integrating character, global mean sea level became an important diagnostic tool in this 
ongoing debate, which also highlights the interdisciplinary nature of present day sea level research. In 
the case of socio-economic impacts of regional sea level change, it is even more obvious that an inte-
grated approach to past, present and future sea level change is mandatory to make further progress in 
reducing uncertainties, and to advance the fundamental understanding required for a quantitative as-
sessment of future regional and local sea level changes in the context of a range of suitable response 
strategies. This requires an improved cooperation between all involved disciplines from natural and 
socio-economic sciences. Collaborations already exist between the involved groups and fields, which 
will be further strengthened and advanced, specifically toward interactions with social sciences. For 
this purpose we will strive to allocate funds equally between the three work packages. SeaLev-
el is expected to substantially advance the field and will constitute the German national contributions 
to cope with this grand challenge for society. 

Networking within the SPP will be established and monitored through the implementation of an execu-
tive committee representing all involved disciplines (similar to the applicant team of this proposal). 
Other means of  interaction within the SPP will be annual meetings and other standard measures like 
a web page. To enhance the collaboration even further, various additional measures will be imple-
mented; these will encompass dedicated workshops, topical working groups, postgraduate summer 
courses, working visits and an extensive visitor program. Workshops will be organized on SPP level, 
but also internationally to discuss and bring SPP results into the international context. In this context a 
WCRP/IOC sponsored conference on all interdisciplinary sea level aspects is already envisioned in 
2016, following a similar conference held in 2006 in Paris. It can be anticipated that SeaLevel will play 
a substantial role in organizing this conference. 

5.3 Ways of promoting early career researchers 
PhD education and early career promotion is integral part of SeaLevel. All participating institutions are 
dedicated to foster innovative graduate and postgraduate education and career planning. This entails 
(1) building up junior research groups, (2) mentoring of postdocs, (3) structured graduate programs. 
The addressed three categories of early career researchers will participate in, and benefit from, funds 
being reserved for inviting guests, travel support and seminars, and retreats or meetings organized in 
the frame of SeaLevel. In addition, the following measures will be implemented to attract international-
ly outstanding students:  

(1) SeaLevel will run a career oriented mentoring program for researchers at the postdoc level, which 
will be established based on and benefit from the experience with the ongoing mentoring program in 
CliSAP. Postdoctoral researchers employed as part of the SPP therefore select a mentor who will 
provide scientific and career guidance. In addition, specific measures may include the participation in 
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group assessment interviews or tailor-made lectures or practical training courses. The courses could 
address proposal writing (for e.g. DFG, EU-proposals), coaching, training (e.g. for applications, inter-
views), project management as well as leadership and teaching development. Postdoc, as well as 
PhD student positions will be announced internationally. SeaLevel anticipates that every entrained 
young researcher will spend a research visit at least at one foreign collaborating institute to broaden 
their scientific expertise and network to stimulate active career planning.  

(2) SeaLevel will foster graduate education through the following elements: All PhD students will be 
advised through a panel system, usually representing the research within a work package, but also 
entailing at least one member from a different work package or a different discipline. All PhD students 
will spend a significant time abroad at a collaborating institution, ideally as part of a collaborative pro-
ject. Those research visits will be fully funded through the SPP. Annual summer schools will join the 
students and post-doctorate researchers from SeaLevel with young scientists and experts at an inter-
national level.  

(3) In addition, post-doctorate and PhD programs will be closely linked to and thereby expand the ex-
isting cooperation of young scientists, YESS (Young Researchers in the area of Earth System Sci-
ence), established between the three excellence clusters on ocean and climate science in Bremen, 
Hamburg, and Kiel.  

5.4 Gender equality measures 
Equal opportunities start with creating a creative environment for outstanding research and a construc-
tive work-life balance for both men and women. SeaLevel with its participating institutions will be fully 
compliant with the gender equality concepts and guidelines of the DFG. In particular, measures for a 
high level of equality to women and men and the improvement of the work-life balance will be imple-
mented. The SPP will concentrate on five goals to promote gender equality: (1) Increasing female 
representation at all levels of the academic staff with a specific focus on early career stages, (2) pro-
moting compatibility of gender issues, (3) fostering career awareness, (4) affirming progress, and (5) 
detecting shortcomings. These instruments towards these goals provide additionally support young 
researchers.  

One of the strategic goals of the SPP is to further support equal opportunities at early career stages. 
Those efforts aim at both female and male PhD students, but with a focus on gender issues and gen-
der specific communication structures. SeaLevel therefore intends to increase female participation at 
the PhD and postdoc level above the current average. Since the gender ratio substantially decreases 
with seniority, female researchers will receive specific support during the period after their post-
doctorate phase, which has been identified as critical for women to continue their scientific career. 
Therefore, a specific mentoring program will support the career development of excellent female sci-
entists during their post-doctorate period towards a professorship, independent research groups or 
other leading positions. To this end, the SPP will invite world leading female scientists to SPP annual 
workshops to provide young scientist the opportunity to learn from the experience of “role models”. 
Structural improvements such as on-site childcare during workshops and seminars are also envis-
aged.  

Flexible work models based on individual life circumstances are essential in order to combine profes-
sional life and career development with family care, parental leave or sabbaticals. SeaLevel will com-
pletely support this approach. In addition, participating institutions are embedded in already existing 
structures and programs are being fully compliant with the concept proposed here. Additionally, sup-
port by student assistants will be granted for scientists during pregnancy for the time away from work, 
which will be supported as a measure for equality. 

5.5 Outreach 
Coordination of SeaLevel public relations will be associated with the project coordination (CEN) and 
will benefit from the expertise from ongoing large interdisciplinary projects (i.e. CliSAP). The overall 
mission of SeaLevel outreach is to promote general public understanding on all questions related to 
sea level change and associated impacts as well as providing a special toolkit for sea level communi-
cation. Efforts will include a continuously updated internet portal with a specifically developed E-book 
(“10 myths about sea level change”) as an attractive gateway. Further, the “SeaLevel Communication 
Office” (SeaCom) will serve as a point of contact for the press as well as the general public. The es-
tablishment of an internal communication platform (i.e. WIKI) is envisioned in order to foster the ex-
change of data and results, and to stimulate scientific discourse. Activities such as the participation in 
public information events or exhibitions (i.e. ‘Nacht des Wissens’ or ‘Open University’) are considered 
as essential to communicate findings to the public. The coordination office will also support all scien-
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tists involved in the program by dealing with individual requests for information, answering emails and 
internet blogs. In addition, all participating institutions are committed to contribute with existing out-
reach activities and resources to the SeaLevel outreach efforts. Close cooperation with Northern 
German States, governmental bodies and agencies on the EU level as well as WCRP and IOC is en-
visioned.  

5.6 Coordination of the Priority Program 
D. Stammer was elected coordinator of this effort in his capacities as CLIVAR SSG co-chair and co-
chair of the WCRP/CLIVAR Global Challenge Group on “Regional Sea Level Change and Coastal 
Impacts”, but also in his capacity as lead author of Chapter 13 of the WG 1 AR5 on sea level change, 
where he was responsible for the section on regional sea level aspects. He has a proven track record 
in coordinating large efforts, including the US ECCO effort, the DFG Forschergruppe FOR1740, the 
BMBF projects North Atlantic, RACE, and Module-A of MiKLIP. For many years he was member of the 
DFG Senatskommission für Ozeanographie (SKO).  

Within this SPP, the exchange of information and data will be fostered by engaging with data centers 
such as PANGAEA, ICDC and the DKRZ. Data as well as information will be published through estab-
lished procedures at those centers. All SeaLevel results will be accommodated in one of those cen-
ters for long-time archiving. However, those centers will also play a fundamental role in exchanging 
data during the lifetime of the SPP. 

6 Distinction to other Programs 
6.1 Logical integration into the context of other, topically related funding activities 
SeaLevel is firmly based on a longstanding German expertise in oceanography and geophys-
ics/geodesy, which was build up as part of national and international activities such as CLIVAR, PAG-
ES, Geotechnology Program (GEO:N), and in the context of space missions with German involve-
ment/leadership such as GRACE of GOCE. SeaLevel also benefits from national activities performed 
in the context of CLIVAR over the last years related to observing and modeling the ocean circulation. 
At the national level, the SeaLevel theme was identified by Konsortium Deutsche Meereskunde (KDM) 
and the Deutsche Klima Konsortium (DKK) as one of the key challenges with national importance; the 
theme is also identified as important by the Senatskommission für Ozeanographie. There is no other 
activity that will address the posed questions on sea level. SeaLevel will be unique in integrating vari-
ous communities, including social and communication sciences to address the impact of a rising sea 
level for society in a comprehensive and integrative way. We also note that subjects addressed by 
SeaLevel will be related to and benefit from the new BMBF effort on modeling the complete last gla-
cial-interglacial cycle with comprehensive Earth-system models. On the EU level, the only related ac-
tivity was ICE2SEA; it recently came to an end, did provide relevant information on cryospheric 
changes, but otherwise was very complementary to what is being proposed here; as a result, no 
equivalent funding landscape exists now on the EU level, in particular considering the breath of the 
approach proposed here. The same holds true on an international level.  

6.2 International involvement and prominence 
The overall topic of SeaLevel will contribute to the theme on sea level change identified by 
WCRP/CLIVAR as one of their global challenge themes for the years to come. Coastal vulnerability is 
one of the priority themes of the G8 Belmont Forum Initiative. All this indicates that sea level change 
and society are burning issues that have not been solved but belong to the frontiers of ongoing climate 
research. In this context, we note that two lead authors of Chapter 13 on Sea Level Change of the 
WG1 AR5 are members of the initiators of this priority program (D. Stammer, A. Levermann), as well 
as two coordinating lead authors from Chapter 3 (Ocean observation, M. Rhein), Chapter 5 (Infor-
mation from Paleoclimate archives, M. Schulz) and one lead author from WG2 AR5 Chapter 5 on 
coastal impacts and adaptation (J. Hinkel). We expect that results from SeaLevel will contribute to 
these efforts in a pioneering way and that SeaLevel will provide substantial new insight that will bene-
fit not only WG1 of the IPCC process, but also WG 2 and WG 3.  The TIGA Working Group associated 
with the International GNSS Service (IGS), sponsored by the UNESCO/IOC/GLOSS, provides GPS-
Data of many tidal stations to evaluate vertical land motion information. This information will be used 
as part of this SPP. As part of the Global Geodetic Observing Systems (www.GGOS.org) research 
groups regularly meet to discuss (their Theme 3) “Understanding and Forecasting Sea Level Rise and 
Variability”. The SPP will collaborate with this effort especially in the context of geodetic contributions 
to sea level change in coastal regions due to subsidence. 
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7 Project Duration and Envisaged Funding Periods 
The proposed 6-year funding period will start January 1 2016 and will end December 31 2022. It will 
be subdivided into two three-year lasting funding periods.  

8 Estimate Funding and Justification 
a) Project funds:
SeaLevel intends to support up to 18 integrated projects within each funding phase 
with some projects involving several PIs from different disciplines (out of 30-40 pro-
posals anticipated to arrive from the institutions listed in Appendix 1). For each project 
we anticipate to fund up to two PhD students (at 66% level; or in some cases 1 PhD 
student and 1 postdoc for 2 years), 2 student helpers, 10 k€ for consumption funds 
(consumables, travel costs for meetings) and 1k € for publication costs. Calculation: 18 
× 95 k€  1710 k€ 
b) Financial support for young academic advancement:
Averaged subsidy of 400 €/month for 6-month stays at a partner institution is budgeted 
and for each project one stay per year is planned in the average. 
Calculation: 18 × 6 months * 0.4 k€/month 
Average travel allowance of 800 € for attending summer schools. In average two par-
ticipants per year are envisaged for each project. Calculation: 18 × 2 * 0.8 k€ 

   43 k€ 

   29 k€ 

c) Coordination of the priority program:
• Organization of workshops, the organization of financial support of young re-

searchers, the operation of the SeaLevel website and the preparation of activi-
ties in the context of public relations. A postdoctoral researcher is to assist the
coordinator in these matters. For the organization of annual reports as well as
workshops with international participation, 20 k€ are envisaged; another 5 k€
for public relation work. Calculation: 62 k€ + 20 k€ + 5 k€ = 87 k€/year.

• To invite prominent international researchers in working groups and absorb un-
foreseen costs (e.g., short-term, local interdepartmental working group meet-
ings) flexible funds are required at a level of 20 k€ per year for travel and 80
k€ per year as flexible means, which will be supervised by the coordinator.
The granting of funds to the coordinator is carried out after application and is
decided by the steering group.

87 k€ 

100 k€ 

A lump-sum of 15 k€ per year is requested for gender-equality measures. Support of 
mentoring program; support of internationally renowned female guest scientist who will 
become invited to SeaLevel annual workshops; work shop child care program. 

 15 k€ 

Total in thousand €per year (row totals rounded) 1984 k€ 

Declaration: 
In submitting this proposal for a DFG Priority Program grant, we agree to adhere to the rules of good 
scientific practice. Our proposal is in compliance with the rules for lists of publications and bibliog-
raphies.  

On behalf of all co-proponents 

Hamburg, October 13th, 2014. D. Stammer 



16. Oktober 2014 22 

List	
  of	
  topic-­‐related	
  publications	
  
Chu, K., C. Winter, D. Hebbeln, and M. Schulz (2013): Improvement of morphodynamic modeling of 

tidal channel migration by nudging. Coastal Engineering, 77: 1-13. 
Church, J.A., P.U. Clark, A. Cazenave, J.M. Gregory, S. Jevrejeva, A. Levermann, M.A. Merrifield, 

G.A. Milne, R.S. Nerem, P.D. Nunn, A.J. Payne, W.T. Pfeffer, D. Stammer and A.S. Unnikrishnan, 
2013: Sea Level Change. In: Climate Change 2013: The Physical Science Basis. Contribution of 
Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change 
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. 

Dangendorf, S., C. Mudersbach, T. Wahl, and J. Jensen (2013): Characteristics of intra-, interannual 
and decadal sea level variability and the role of meteorological forcing: The long record of Cuxhaven, 
Ocean Dynamics, 63, 2-3, 209–224, doi: 10.1007/s10236-013-0598-0. 

Hinkel, J., D. Lincke, A. T. Vafeidis, M. Perrette, R. J. Nicholls, R. S. J. Tol, B. Marzeion, X. Fettweis, 
C. Ionescu and A. Levermann (2014): Coastal flood damage and adaptation costs under 21st centu-
ry sea-level rise, PNAS, 111 (9) 3292-3297; published ahead of print February 3, 2014, 
doi:10.1073/pnas.1222469111. 

Hinkel, J. and A. Bisaro (2014): Methodological choices in solution-oriented adaptation research: a 
diagnostic framework. In: Regional Environmental Change. In press.  

Hinkel, J, R.J. Nicholls, R.S.J. Tol, Z.B. Wang, J.M. Hamilton, G. Boot, A.T., Vafeidis, L.McFadden, A. 
Ganopolski, and R.J.T. Klein (2013): A global analysis of erosion of sandy beaches and sea level 
rise: an application of DIVA. Global and Planetary Change, 13, doi: 
10.1016/j.gloplacha.2013.09.002. 

Holdschlag, A. and B.M.W. Ratter (2013): Multiscale system dynamics of humans and nature in The 
Bahamas: perturbation, knowledge, panarchy and resilience. Sustainability Science, doi 
10.1007/s11625-013-0216-6. 

Jensen R., R. Rietbroek, and J. Kusche (2013): Land water contribution to sea level from GRACE and 
Jason-1 measurements, JGR Oceans, 118: 212–226. 

Kusche, J., V. Klemann and W. Bosch (2012): Mass distribution and mass transport in the Earth sys-
tem, Journal of Geodynamics, 59-60:1-8. 

Lorbacher, K, J. Dengg, C.W. Böning, and A. Biastoch (2010): Regional patterns of sea level change 
related to interannual variability and multi-decadal trends in the Atlantic meridional overturning circu-
lation. J. Clim. 23:4243–54. 

Ratter, B. (2008): From window of vulnerability to window of opportunity – Global Change and its Im-
plication for Small Islands. INSULA - International Journal of Island Affairs (1): 36–46. 

Rhein, M., S. Rintoul, S. Aoki, E. Campos, D. Chambers, R. Feely, S. Gulev, G. Johnson, S. Josey, A. 
Kostianoy, C. Mauritzen, D. Roemmich, L. Talley and F. Wang (2013): Ocean Observations. Chapter 
3 of the IPCC WG1 fifth Assessment Report. In: Climate Change 2013: The Physical Science Basis. 
Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on 
Climate Change Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. 

Scheffran, J., E. Marmer and P. Sow (2012): Migration as a contribution to resilience and innovation in 
climate adaptation: Applied Geography, 33: 119-127. 

Scheffran, J. & Remling, E. (2013): The social dimensions of human security in climate change, in: 
Redclift, M. & Grasso, M. (eds.), Handbook on Climate Change and Human Security, Edward El-
gar,137-163. 

Schwarzkopf, F.U. and C.W. Böning (2011): Contribution of Pacific wind stress to multi-decadal varia-
tions in upperocean heat content and sea level in the tropical south Indian Ocean. Geophys. Res. 
Lett. 38:L12602. 

Slangen, A.B.A., M. Carson, C.A. Katsman, R.S.W. van de Wal, A. Köhl and D. Stammer (2014): Pro-
jecting twenty-first century regional sea level changes. Climate Change, 124, 317-332, DOI 
10.1007/s10584-014-1080-9. 

Stammer D, N. Agarwal, P. Herrmann, A. Köhl and R. Mechoso (2011): Sea level response to Green-
land ice melting in a coupled climate model. Surv. Geophys. 32: 621- 42. 

Stammer, D., A. Cazenave, R.M. Ponte and M.E. Tamisiea (2013): Contemporary Regional Sea Level 
Changes. Ann. Rev. in Marine Sciences, Vol. 5: 21-46, DOI: 10.1146/annurev-marine-121211-
172406. 

Unverricht, D., Szczuciński, W., Stattegger, K., Jagodziński, R., Le, X.T., Kwong, L.L.W., 2013, Mod-
ern sedimentation and morphology of the subaqueous Mekong Delta, Southern Vietnam. Global and 
Planetary Change 110, B, 223-235. 

Yang, L., J. Scheffran, H. Qin, Q. You (2014): Climate-related flood risks and urban responses in the 
Pearl River Delta, China, Regional Environmental Change, online first. 



16. Oktober 2014 23 

References  
Adger, W.N. (2003): ‘Social capital, collective action, and adaptation to climate change’, Economic 

Geography, 79 (4): 387–404. 
Amos, C.I., G. Umgiesser, L. Tosi, and I.H. Townend (2010): The coastal morphodynamics of Venice 

lagoon, Italy: An introduction. Continental Shelf Research 30: 837–846.  
Barnett, J. and W.N. Adger (2003): Climate Dangers and Atoll Countries. Climatic Change 61 (3): 321-

337. 
Becker et al. (2009): Impact of a shift in mean on the sea level rise: application to the tide gauges in 

the Southern Netherlands, Continental Shelf Res., 29, 4, 741-749.  
Boateng, I. (2012): An assessment of the physical impacts of sea level rise and coastal adaptation: a 

case study of the eastern coast of Ghana. Climatic Change, 1-21. 
Bohle, H.-G., T.E. Downing, and M.J. Watts (1994): Climate Change and Social Vulnerability: Toward 

a Sociology and Geography of Food Insecurity. Global Environmental Change, 4: 37-48. 
Bosom, E., & Jiménez, J. A. (2011): Probabilistic coastal vulnerability assessment to storms at region-

al scale–application to Catalan beaches (NW Mediterranean). Natural Hazards and Earth System 
Science, 11(2), 475-484. 

Brown, S., R. J. Nicholls, S. Hanson, G. Brundrit, J. A. Dearing, M. E. Dickson, S. L. Gallop, S. Gao, I. 
D. Haigh, J. Hinkel, and et al. (2014): Shifting perspectives on coastal impacts and adaptation. In: 
Nature Climate Change 4.9, pp. 752–755. 

Brown, K., E. L. Tompkins and W. N. Adger (2002): Making waves: integrating coastal conservation 
and development. Earthscan, 2002. 

Calafat, F.M., D. Cahambers, and N.M. Tsimplis (2012): Mechanisms of decadal sea level variability in 
the eastern North Atlantic and the Mediterranean Sea. J. Geophys. Res., 117, C09022, DOI: 
10.1029/2012JC008285. 

Church, J. A., Monselesan, D., Gregory, J. M., & Marzeion, B. (2013): Evaluating the ability of process 
based models to project sea-level change. Environmental Research Letters, 8(1), 014051. 

Church J.A. and N.J. White (2011): Sea level rise from the late 19th to the early 21st century. Surv. 
Geophys. 32:585–602 

Church, J. A., J. M. Gregory, N. J. White, S. M. Platten, and J. X. Mitrovica, (2011): Understanding 
and projecting sea level change. Oceanography , 24 , 130-143. 

Cinner, J., McClanahan, T., Graham, N., Daw, T., Maina, J., Stead, S., Bodin, Ö. (2011): Vulnerability 
of coastal communities to key impacts of climate change on coral reef fisheries. Global Environmen-
tal Change.  

Dangendorf, S, F.M. Calafat, A. Arns, T. Wahl, I.D. Haigh, and J. Jensen, (2014): Mean sea level vari-
ability in the North Sea: Processes and implications, J. Geophys. Res., in press, 
DOI: 10.1002/2014JC009901 

Dasgupta, S., Laplante, B., Meisner, C., Wheeler, D., & Yan, J. (2009): The impact of sea level rise on 
developing countries: A comparative analysis. Climatic Change, 93(3), 379-388.  

Dawson, R.J., M. E. Dickson, R. J. Nicholls, J. W. Hall, M. J. A. Walkden, P. K. Stansby, M. Mokrech, 
J. Richards, J. Zhou, J. Milligan, A. Jordan, S. Pearson, J. Rees, P. D. Bates, S. Koukoulas and A. 
R. Watkinson (2009): Integrated analysis of risks of coastal flooding and cliff erosion under scenarios 
of long term change, Climatic Change, Vol. 95 (1-2), pp. 249-288, doi: 10.1007/s10584-008-9532-8. 

Denbo, D.W. and J.S. Allen (1987): Large-scale response to atmospheric forcing of shelf currents and 
coastal sea level off the west coast of North America: May-July 1981 and 1982. Journal of Geophys-
ical Research: Oceans (1978–2012), Volume 92, Issue C2: 1757–1782, 
DOI: 10.1029/JC092iC02p01757. 

Durack, P.J. and S.E. Wijffels (2010): Fifty-year trends in global ocean salinities and their relationship 
to broad-scale warming. J. Clim. 23: 4342–62. 

Eriksen, S., Aldunce, P., Bahinipati, C. S., Martins, R. D. A., Molefe, J. I., Nhemachena, C., Sygna, L. 
(2011): When not every response to climate change is a good one: Identifying principles for sustain-
able adaptation. Climate and Development, 3(1), 7-20. 

Farrell, W.E. and J.A. Clark (1976): On postglacial sea level. Geophys. J. R. Astron. Soc. 46: 647–
667. 

Fenoglio-Marc L., T. Schöne, J. Illigner, M. Becker, P. Manurung, and Khafid (2012): Sea Level 
Change and Vertical Motion from Satellite Altimetry, Tide Gauges and GPS in the Indonesian Re-
gion, Marine Geodesy, 35:sup1, 137-150T. http://dx.doi.org/10.1080/01490419.2012.718682. 

Few, R., Brown, K., & Tompkins, E. (2007): Climate change and coastal management decisions: in-
sights from Christchurch Bay, UK. Coastal Management, 35, 255-270. 

Fukumori, I. and O. Wang (2013): Origins of heat and freshwater anomalies underlying regional deca-
dal sea level trends. Geophys. Res. Lett., 40, 563-567, DOI: 10.1002/grl.50164. 



16. Oktober 2014 24 

Gardner, A.S.,  G. Moholdt, J.G. Cogley, B. Wouters, A.A. Arendt, J. Wahr, E. Berthier, R. Hock, W.T. 
Pfeffer, G. Kaser, S.R.M. Ligtenberg, T. Bolch, M.J. Sharp, J. Ove Hagen, M.R. van den Broeke, F. 
Paul  (2013): A Reconciled Estimate of Glacier Contributions to Sea Level Rise: 2003 to 2009 . Sci-
ence 340, 852 (2013); DOI: 10.1126/science.1234532 

Geels, F. W. (2011): The multi-level perspective on sustainability transitions: Responses to seven 
criticisms. Environmental Innovation and Societal Transitions, 1(1), 24-40.  

Haasnoot, M., H. Middelkoop, A. Offermans, E. van Beek and W. P. A. van Deursen (2012): Exploring 
pathways for sustainable water management in river deltas in a changing environment, Climatic 
Change, Vol. 115 (3-4), pp. 795-819, doi: 10.1007/s10584-012-0444-2. 

Hallegatte, S., N. Patmore, O. Mestre, P. Dumas, J. Corfee-Morlot, C. Herweijer and R. Muir Wood 
(2011a): Assessing climate change impacts, sea level rise and storm surge risk in port cities: a case 
study on Copenhagen. Climatic change 104:113-137. 

Hallegatte, S., V. Przyluski and A. Vogt-Schilb (2011b): Building world narratives for climate change 
impact, adaptation and Vulnerability analyses, Nature Climate Change, 1(3): 151-155. 

Hallegatte, S., C. Green, R.J. Nicholls, and J. Corfee-Morlot, (2013): Future flood losses in major 
coastal cities. Nature Climate Change, 3, 802-806. 

Harvey, N., & Woodroffe, C. D. (2008): Australian approaches to coastal vulnerability assessment. 
Sustainability Science, 3(1), 67-87. 

Hellmer, H. H., F. Kauker, R. Timmermann, J. Determann and J. Rae (2012): Twenty-first-century 
warming of a large Antarctic ice-shelf cavity by a redirected coastal current, Nature, 485 (7397): 225-
228, doi:10.1038/nature11064. 

Hinkel, J., Brown, S., Exner, L., Nicholls, R. J., Vafeidis, A. T., & Kebede, A. S. (2011): Sea level rise 
impacts on Africa and the effects of mitigation and adaptation: an application of DIVA. Regional Envi-
ronmental Change, 12, 207–224.  

Hinkel, J., Bisaro, A., Downing, T. E., Hofmann, M., Lonsdate, K., McEvoy, D., & Tabara, D. (2009): 
Learning to Adapt: re-framing climate change adaptation. In M. a. N. Hulme, H. (Ed.), Making Cli-
mate Change Work for Us: European perspectives on Adaptation and Mitigation Strategies. Cam-
bridge: Cambridge University Press. 

Hofmann, M., Hinkel, J., & Wrobel, M. (2011): Classifying knowledge on climate change impacts, ad-
aptation, and vulnerability in Europe for informing adaptation research and decision-making: a con-
ceptual meta-analysis. Global Environmental Change}, 21, 1106-1116.  

IPCC, 2013: Climate Change (2013): The Physical Science Basis. Contribution of Working Group I to 
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T. F., D. 
Qin, G.-K. Plattner, M. Tignor, S. K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P. M. Midgley 
(eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, in 
press. 

Jevrejeva, S., Moore, J. C., Grinsted, A., Matthews, A. P., & Spada, G. (2014). Trends and accelera-
tion in global and regional sea levels since 1807. Global and Planetary Change, 113, 11-22. 

Jiménez, J., Ciavola, P., Balouin, Y., Armaroli, C., Bosom, E., & Gervais, M. (2009): Geomorphic 
coastal vulnerability to storms in microtidal fetch-limited environments: Application to NW Mediterra-
nean & N Adriatic Seas. J. Coast. Res., SI, 56, 1641-1645. 

Joughin, I., R.B. Alley and D.M. Holland (2012): Ice-Sheet Response to Oceanic Forcing, Science 
338, 1172, DOI: 10.1126/science.1226481. 

Katsman, C.A., A. Sterl, J.J. Beersma, H.W. van den Brink, W. Hazeleger and 15 co-authors (2011): 
Exploring high-end scenarios for local sea level rise to develop flood protection strategies for a low-
lying delta - the Netherlands as an example. Climate Dynamics, 109, 617-645. 

Köhl A. and D. Stammer (2008): Decadal sea level changes in the 50-year GECCO ocean synthesis. 
J. Clim. 21: 1876–90. 

Konrad, H., M. Thoma, I. Sasgen, V. Klemann, K. Grosfeld, D. Barbi and Z. Martinec (2013): The de-
formatio-nal response of a viscoelastic solid Earth model coupled to a thermomechanical ice sheet 
model, Surveys in Geophysics, accepted. in press. doi:10.1007/s10712-013-9257-8 

Lambeck, K., Y. Yokoyama and T. Purcell (2002): In and out of the Last Glacial Maximum: sea level 
change during Oxygen Stages 3 and 2. Quaternary Science Reviews, 21: 343-360. 

Landerer, F.W., J.H. Jungclaus, and J. Marotzke (2007): Regional dynamic and steric sea level 
change in response to the IPCC-A1B scenario. Journal of Physical Oceanography, 37: 296-312. 

Lempert, R. J., and M. E. Schlesinger (2000): Robust Strategies for Abating Climate Change, Climatic 
Change, Vol. 45 (3-4), pp. 387-401, doi: 10.1023/A:1005698407365. 

Lewis, M., Horsburgh, K., Bates, P., & Smith, R. (2011). Quantifying the uncertainty in future coastal 
flood risk estimates for the UK. Journal of Coastal Research, 27(5), 870-881. 

Link, P.M., J. Kominek and J. Scheffran (2013): Impacts of accelerated sea level rise on the coastal 
zones of Egypt, Mainzer Geographische Studien, 55: 79-94. 



16. Oktober 2014 25 

Link, P.M. (guest editor) (2014): Küstenschutz an Nord- und Ostsee, Geographische Rundschau, 03-
2014, 58pp. 

Lowe, A., J. Foster and S. Winkelmann (2009): Ask the climate question: adapting to climate change 
impacts in urban regions. Washington, DC: Center for Clean Air Policy, 2009. 

McGranahan, G., D. Balk, and B. Anderson (2007): The rising tide: assessing the risks of climate 
change and human settlements in low elevation coastal zones. Environment and Urbanization, 19, 
17-37.  

McNamara, D., A.B. Murray and M.D. Smith (2011): Coastal sustainability depends on how economic 
and coastline responses to climate change affect each other, Geophysical Research Letters 
[10.1029/2011GL047207]. 

Milne G.A. and J.X. Mitrovica (1998): Postglacial sea level change on a rotating Earth. Geophys. J. Int. 
133:1–19. 

Milne, G.A., W.R. Gehrels, C.W. Hughes and M.E. Tamisiea (2009): Identifying the causes of sea 
level change. Nat. Geosci. 2(7): 471–478.  

Moser, S. C., & Ekstrom, J. (2010): A framework to diagnose barriers to climate change adaptation. 
Proceedings of the National Academy of Sciences, 107(51), 22026-22031.  

Moser, S. C., J. Williams, and D.F. Boesch (2012): Wicked Challenges at Land’s End: Managing 
Coastal Vulnerability under climate change annual review of environment and resources, 37: 51–78. 

Mudersbach, T. Wahl, I.D. Haigh, J. Jensen, (2013): Trends in high sea levels of German North Sea 
gauges compared to regional mean sea level changes, Continental Shelf Res., 15, 111–120, DOI: 
10.1016/j.csr.2013.06.016. 

Nicholls, R. J. (1995): Coastal megacities and climate change. GeoJournal, 37(3), 369-379. 
Nicholls, R.J., P.P. Wong, V.R. Burkett, J.O. Codignotto, J.E. Hay, R.F. McLean, S. Ragoonaden and 

C.D. Woodroffe (2007): Coastal systems and low-lying areas, in Climate Change 2007: Impacts, Ad-
aptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change. M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der 
Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK: 315–356. 

Nicholls, R.J. and A. Cazenave (2010): Sea level change and the impacts in coastal zones, Science, 
328, 1517-1520. 

O'Riordan, T., & Ward, R. (1997): Building trust in shoreline management: creating participatory con-
sultation in shoreline management plans. Land Use Policy, 14(4), 257-276.  

Pattyn, F., L. Perichon, G. Durand, L. Favier, O. Gagliardini, R.C.H. Hindmarsh, T. Zwinger, T. Al-
brecht,,S. Conford, D. Docquier, J.J. Fürst, D. Goldberg, H. Gudmundsson, A. Humbert, M. Hütten, 
P. Huybrechts, G. Jouvet, T. Kleiner, E. Larour, D. Martin, M. Morlighem, A.J. Payne, D. Pollard, M. 
Rückamp, O. Rybak, H. Seroussi, M Thoma, and N. Wilkens (2013): Grounding-line migration in 
plan-view marine ice-sheet models: results of the ice2sea MISMIP3d intercomparison, Journal of 
Glaciology, Vol. 59, No. 215. 

Plater, A.J. and J.R. Kirby (2012): Sea level change and coastal geomorphic response. Treatise on 
Estuarine and Coastal Science 3: 39–72. 

Ranasinghe, R., Callaghan, D., & Stive, M. J. F. (2012): Estimating coastal recession due to sea level 
rise: beyond the Bruun rule. Climatic Change, 110(3), 561-574.  

Rignot, E., I. Velicogna, M.R. van den Broeke, A. Monaghan and J. Lenaerts (2011): Acceleration of 
the contribution of the Greenland and Antarctic ice sheets to sea level rise. Geophys. Res. Lett. 38: 
L05503. 

Shepherd, A., E.R. Ivins, A Geruo, V.R. Barletta, M.J. Bentley, S. Bettadpur, K.H. Briggs, D. H. Brom-
wich, R. Forsberg, N. Galin, M. Horwath, S. Jacobs, I. Joughin, M.A. King, J. T. M. Lenaerts, J. Li, 
S.R.M. Ligtenberg, A. Luckman, S.B. Luthcke, M. McMillan, R. Meister, G. Milne, J. Mouginot, A. 
Muir, J.P. Nicolas, J. Paden, A. J. Payne, H. Pritchard, E. Rignot, H. Rott, L. Sandberg Sorensen, 
T.A. Scambos, B. Scheuchl, E.J.O. Schrama, B. Smith, A.V. Sundal, J.H. van Angelen, W.J. van den 
Berg, M.R. van den Broeke, D.G. Vaughan, I. Velicogna, J. Wahr, P.L. Whitehouse, D.J. Wingham, 
D. Yi, D. Young and H.J. Zwally (2012): A Reconciled Estimate of Ice-Sheet Mass Balance; Science, 
338(6111): 1183-1189, DOI: 10.1126/science.1228102. 

Stojanovic, T., & Barker, N. (2008): Improving governance through local coastal partnerships in the 
UK. Geographical Journal, 174(4), 344-360.  

Storbjörk, S. (2010): ‘It Takes More to Get a Ship to Change Course’: Barriers for Organizational 
Learning and Local Climate Adaptation in Sweden. Journal of Environmental Policy & Planning, 
12(3), 235-254. 

Straneo, F., P. Heimbach, O. Sergienko, G. Hamilton, G. Catania, S. Griffies, R. Hallberg, A. Jenkins, 
I. Joughin, R. Motyka, W.T. Pfeffer, S. F. Price, E. Rignot, T. Scambos, M. Truffer and A. Vieli 
(2013): Challenges to Understand the Dynamic Response of Greenland's Marine Terminating Glaci-
ers to Oceanic and Atmospheric Forcing. Bull. Amer. Meteor. Soc., doi:10.1175/BAMS-D-12-00100. 



16. Oktober 2014 26 

Trisirisatayawong I., M. Naeije, W. Simons and L. Fenoglio-Marc (2011): Sea level change in the Gulf 
of Thailand from GPS-corrected tide gauge data and multi-satellite altimetry, Gl. and Plane. Change 
76: 137-151. 

Urwin, K., & Jordan, A. (2008). Does public policy support or undermine climate change adaptation? 
Exploring policy interplay across different scales of governance. Global Environmental Change, 18, 
180-191.  

van den Berg, N., A. Falqués and F. Ribas (2011): Long-term evolution of nourished beaches under 
high angle wave conditions, J. Mar. Syst., 88: 102–112. 

Vinogradova, N.T., R.M. Ponte, M.E. Tamisiea, J.L. Davis and E.M. Hill (2010): Effects of self-
attraction and loading on annual variations of ocean bottom pressure, JGR oceans, 115:C06025. 

Wahl, T., I.D. Haigh, P.L. Woodworth, F. Albrecht, D. Dillingh, J. Jensen, R.J. Nicholls, R. Weisse, G. 
Wöppelmann, (2013):  Observed mean sea level changes around the North Sea coastline from 1800 
to present. Earth-Science Reviews, 124, 51–67, DOI: 10.1016/j.earscirev.2013.05.003 

Wenzel, M. and J. Schröter (2010): Reconstruction of regional mean sea level anomalies from tide 
gauges using neural networks, J. Geophys. Res.,115: C08013. doi:10.1029/2009JC005630. 

Wong, P. P., Losada, I. J., Gattuso, J.-P., Hinkel, J., Khattabi, A., McInnes, K., Saito, Y. and Sallenger, 
A.. 2014. Parry, M. L.; Canziani, O. F.; Palutikof, J. P.; van der Linden, P. J. & Hanson, C. E. (Eds.) 
Coastal systems and low-lying areas Climate Change (2014): Impacts and Adaptation and Vulnera-
bility. Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change, Cambridge University Press, forthcoming. 

Woodworth, P.L., R.A. Flather, J.A. Williams, S.L. Wakelin and S. Jevrejeva (2007): The dependence 
of UK extreme sea levels and storm surges on the North Atlantic Oscillation, Continental Shelf Re-
search 27: 935–946, doi: 10.1016/j.csr.2006.12.007.  

World Bank (2010): The Economics of Adaptation to Climate Change (EACC): Synthesis Report (The 
World Bank Group, Washington, DC). 

Woth, K. (2005): North Sea storm surge statistics based on projections in a warmer climate: How im-
portant are the driving GCM and the chosen emission scenario? Geophysical Research Letters 32. 
L22708, doi:10.1029/2005GL023762. 

Xia, J., Falconer, R., Lin, B., & Tan, G. (2011): Estimation of future coastal flood risk in the Severn 
Estuary due to a barrage. Journal of Flood Risk Management, 4(3), 247-259. 

Yates, M., G. Le Cozannet, M. Garcin, E. Salaï and P. Walker (2012): Multi-decadal atoll shoreline 
change on Manihi and Manuae, French Polynesia, Journal of Coastal Research, in press. 

Yin, J., Yin, Z., Wang, J., & Xu, S. (2012): National assessment of coastal vulnerability to sea level rise 
for the Chinese coast. Journal of Coastal Conservation, 1-11. 

Appendix 1: List of Prospective Participants 
Name   Institution Interest/Expertise 
M. Becker  TU Darmstadt  Geodesy, geodetic observations 
C. Betzler Univ. Hamburg  Sedimentology, carbonates 
C. Boening GEOMAR, Univ. Kiel Ocean dynamics and modeling 
B. Braun   Univ. Köln Geography, Social Sciences 
Frau D. Dettmering Deutsches Geodätisches Forschungsinstitut Geodetic observations 
C. Eden   Univ. Hamburg  Ocean and shelf sea dynamics 
A. Eisenhauer   GEOMAR, Univ. Kiel Marine Geosystems  
Frau A. Engels  Univ. Hamburg  Social sciences 
W. Elsner  Univ. Bremen    Economics, policy 
Frau L. Fenoglio-Marc  TU Darmstadt Geodetic observations, coastal altimetry 
M. Flitner Univ. Bremen Socical Sciences 
Frau U. Frömming FU Berlin Environment and coastal science  
Frau M. Glaser  ZMT Bremen Social Sciences, coastal ecosystems 
T. Hanebuth MARUM, Univ. Bremen  Sedimentology, coastal research 
H. Held  Univ. Hamburg  Economic sciences, applications 
A. Hepp  Univ. Bremen  Media Culture and Communic. Theory 
J. Hinkel  GCF, PIK Potsdam Coastal adaptation, social sciences 
M. Horwath  TU Dresden Geodesy, cryosphere  
Frau B. Hünicke  HZG, Geesthacht  Regional sea level, coastal impacts  
Frau A. Humbert   AWI Bremerhaven, Univ. Bremen Cryosphere 
H. Janssen IOW Warnemünde Social sciences 
J. Jensen Univ. Siegen Coastal engineering 
T. Kanzow  AWI, Univ. Bremen  Oceanography and climate dynamics 
Frau D. Kieke  IUP, Univ. Bremen Ocean processes 
Frau B. Klein BSH Hamburg  Shelf Sea oceanography 
V. Klemann GFZ Potsdam  Solid Earth physics 



16. Oktober 2014 27 

U. Kotthoff  Univ. Hamburg  Palynology, climate/sea level evolution 
J. Kusche,  Univ. Bonn Geodesy 
S. Lindehorst  Univ. Hamburg  Sedimentology, climate/coastal evolution 
M. Latif  GEOMAR, Univ. Kiel  Meteorology and climate dynamics 
A. Levermann PIK Potsdam Cryosphere 
P.M. Link Univ. Hamburg  Social sciences, security 
G. Lohmann AWI, Univ. Bremen Paleoclimate dynamics 
J. Marotzke MPI-Met Hamburg Oceanography and climate dynamics 
G. Massmann Univ. Oldenburg  Hydrogeology, coastal aquifers 
Frau Y. Milker  Univ. Hamburg  Micropaleontology, transfer functions 
S. Mulitza MARUM, Univ. Bremen  Paleoceanogrpahy 
J. Müller  LUH Hannover   Geodesy, geophysics 
J. Notholt  IUP, Univ. Bremen Ocean processes, ocean observations 
A. Paul   MARUM, Univ. Bremen  Paleoceanography, cryosphere 
R. Pail  IAPG, TU München Geodesy 
Frau B. Ratter  Univ. Hamburg, HZG Social sciences 
Frau M. Rhein IUP/MARUM, Univ. Bremen Oceanography 
M. Schäfer  IPMZ, Univ. Zürich  Communication and Media 
J. Scheffran Univ. Hamburg  Social sciences 
M. Scheinert  TU Dresden  Cryosphere 
G. Schernewski IOW, Warnemünde Coastal zone development 
G. Schmiedl Univ. Hamburg  Micropaleontology, transfer functions 
M. Schnegg Univ. Hamburg  Environment and coastal science 
R. Schneider  Univ. Kiel Geophysics 
T. Schöne GFZ Potsdam  Altimetric observations 
W.-D. Schuh  Univ. Bonn Geodesy 
M. Schulz MARUM, Univ. Bremen  Paleoceanography 
B. Siebenhühner Univ. Oldenburg  Ecological economics 
N. Sneeuw  Univ. Stuttgart   Geodesy 
D. Stammer Univ. Hamburg  Oceanography and climate Science 
K. Stattegger  Univ. Kiel Coastal and marine geology 
S. Traub  Univ. Bremen  Environmental economics 
H. v. Storch  HZG, Univ. Hamburg Coastal research, social sciences 
A. Vafeidis  Univ. Kiel Social sciences 
M. Visbeck GEOMAR, Univ. Kiel  Climate science 
E. Zorita  HZG, Geesthacht  Coastal extreme events 



16. Oktober 2014 28 

Appendix 2: Acronyms and Abbreviations	
  
AMOC Atlantic Meridional Overturning Circulation 
AR Assessment Report 
ARGO Global Ocean Float Network 
AWI Alfred-Wegener-Institut für Polar- und Meeresforschung  
BMBF Bundesministerium für Bildung und Forschung  
BSH Bundesamt für Seeschiffahrt und Hydrographie 
CAU Christian-Albrechts-Universität zu Kiel 
CEN Center for Earth System Research and Sustainability 
CLIVAR Climate Variability and Predictability 
CMIP5 Coupled Model Intercomparison Project Phase 5 
DKK Deutsches Klimakonsortium 
DKRZ Deutsches Klima Rechenzentrum 
ENSO El Niño – Southern Oscillation,  
ESA European Space Agency 
ESF European Science Foundation,  
EU European Union 
FOR1740 DFG Forschergruppe 
GCF Global Climate Forum 
GEOMAR Leibniz Institute of Marine Sciences 
GEO:N Geotechnology Program 
GFZ Geoforschungszentrum,  
GIA Glacial Isostatic Adjustment 
GISP2 Greenland Ice Sheet Project Two 
GLOSS Global Sea level Observing System 
GMSL Global mean sea level 
GNSS Global Navigation Satellite System 
GOCE Gravity field and steady-state ocean circulation explorer 
GPS Global positioning system 
GRACE Gravity Recovery and Climate Experiment 
IAPG Institut für Astronomische und Physikalische Geodäsie 
ICE2SEA Estimating the future contribution of continental ice to sea level rise 
ICDC Integrated Climate Data Center 
IGS International GNSS Service 
IMPZ Institut für Publizistikwissenschaften und Medienforschung 
InSAR Interferometric Synthetic Aperture Radar 
IOC Intergovernmental Oceanographic Commission of UNESCO 
IOD Indian Ocean Dipole 
IOW Institut für Ostseeforschung Warnemünde 
IPCC Intergovernmental Panel on Climate Change 
IUP Institut für Umweltphysik 
KDM Konsortium Deutsche Meereskunde 
LUH Leibnitz Universität Hannover 
MARUM Center for Marine Environmental Sciences, Bremen 
MiKLIP Mittelfristige Klimaprognosen 
MPI-Met Max Planck Institut für Meteorologie 
NAO North Atlantic Oszillation  
NASA National Aeronautics and Space Administration 
PAGES Past Global Change Program  
PANGAEA Publishing Network for Geoscientific & Environmental Data 
PDO Pacific Decadal Oscillation 
PIK Potsdam Institute for Climate Impact Research 
RACE Regional Atlantic Circulation and Global Change 
RCP Representative Concentration Pathway 
SAM Southern Annual Mode 
SeaLevel Regional Sea Level Change and Society 
SKO Senatskommision Ozeanographie 
SSG Scientific Steering Group 
SPP Schwerpunktprogramm 
TIGA Tide Gauge Benchmark Monitoring 
TUM Technical University Munich 
UNESCO United Nations Educational, Scientific and Cultural Organization 
US ECCO US consortium “Estimating the Climate and Circulation of the Ocean” 
WCRP World Climate Research Programme 
WG Working Group 
WP Work Package 
YESS Young Earth System Scientists 
ZMT Zentrum für Marine Tropenökologie 



16. Oktober 2014 29 

Appendix 3: CVs 

Prof. Dr. Detlef Stammer 

Name, institute, position 

Stammer, Detlef, Prof. Dr., 1957, male 
Institute of Oceanography, Universität Hamburg, 20146 Hamburg 
Phone: +49 40 42838 5052, Fax: +49 40 42838 7063  
E-mail: detlef.stammer@uni-hamburg.de, Web: www.ifm.uni-hamburg.de 
Director, Center for Earth System Research and Sustainability, Universität Hamburg 
C4-Professor, Oceanography and Earth System Remote Sensing, Universität Hamburg 

Academic education 

Diploma, Physical Oceanography, Univ. Kiel, 1987, supervisor: J. Woods 

Scientific Degrees 

Dissertation, Phys. Oceanography, Univ. Kiel, 1992, supervisor: J. Willebrandt 

Professional employment 

since 2010 Director, Center for Earth System Research and Sustainability (CEN), 
Universität Hamburg 

since 2003 C4-Professor for Oceanography and Earth System Remote Sensing, 
Universität Hamburg 

2003 – 2005 Professor, Scripps Institution of Oceanography, La Jolla, USA 
1999 – 2003 Associate Professor (tenured), Scripps Institution of Oceanography, La Jolla, USA 
1997 – 1999  Principal Research Scientist, Massachusetts Institute of Technology, Cambridge, USA 
1995 – 1997 Principal Research Scientist, Massachusetts Institute of Technology, Cambridge, USA 
1993 – 1995 Postdoctoral Associate, Massachusetts Institute of Technology, Cambridge, USA 

Honours, awards, community services, etc. 

Fellow of the American Geophysical Union (2014) 
Lead author Chapter 13: Sea Level Change of the Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change (IPCC WGI AR5, 2010) 
CIMAS Visiting Scientist, Rosenstiel School of Marine and Atmospheric Science 
Fellow of the Max Planck Society (2008)  
Member, scientific advisory committee, Centre for Climate Dynamics, Univ. of Bergen 
Co-Chair, DFG Center of Excellence CliSAP, Universität Hamburg  
Co-Chair, international CLIVAR Science Steering Group (SSG) 
Co-Chair WCRP Global Challenge on “Sea Level” 
Coordinator, BMBF concerted efforts ”Nordatlantik” and “RACE” 
Coordinator, BMBF concerted effort “MiKLIP”, Module A,  
Executive Committee, Scientific Advisory Board (WLA) of the German Climate Computer Center 

(DKRZ) 

10 relevant Publications (out of more than 150 peer-reviewed publications and book chapters) 

Agarwal, N., A. Köhl, R. Mechoso, and D. Stammer, 2014: On the transient impact  on the climate 
system of a meltwater input from Greenland. J. of Climate, in press.  

Slangen, A.B.A., M. Carson, C.A. Katsman, R.S.W. van de Wal, A. Köhl, and D. Stammer, 2014: Pro-
jecting twenty-first century regional sea level change. Climate Change, 124, 317-332, DOI 
10.1007/s10584-014-1080-9.  

Church, J.A., P.U. Clark, A. Cazenave, J.M. Gregory, S. Jevrejeva, A. Levermann, M.A. Merrifield, 
G.A. Milne, R.S. Nerem, P.D. Nunn, A.J. Payne, W.T. Pfeffer, D. Stammer, and A.S. Unnikrishnan, 
2013: Sea level Rise by 2100. Science, vol 342., pp. 1445  

Stammer, D., A. Cazenave, R.M. Ponte, and M.E. Tamisiea, 2013: Contemporary Regional Sea Level 
Changes. Ann. Rev. in Marine Sciences, Vol. 5: 21-46, DOI: 10.1146/annurev-marine-121211-
172406 

Stammer, D., N. Agarwal, P. Herrmann, A. Köhl, and R. Mechoso, 2011: Sea Level Response to 
Greenland Ice Melting in a Coupled Climate Model. Surveys in Geophysics, 32, Nr 3-4, 621-642, 
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DOI: 10.1007/s10712-011-9142-2. 
Stammer, D., and S. Hüttemann, 2008: Response of Regional Sea Level to Atmospheric Pressure 

Loading in Climate Change Scenarios. J. Clim., 21, 2093–2101.  
Stammer, D. 2008: Response of the global ocean to Greenland and Antarctic ice melting. J. Geophys. 

Res., 113, C06022, doi:10.1029/2006JC004079.  
Köhl, A., and D. Stammer, 2008: Decadal Sea Level Changes in the 50-Year GECCO Ocean Synthe-

sis. J. Clim., 21, 1876 - 1890.  
Stammer, D., C. Wunsch, R. Giering, C. Eckert, P. Heimbach, J. Marotzke, A. Adcroft, C.N. Hill, and 

J. Marshall, 2002: The global ocean circulation during 1992 –1997, estimated from ocean 
observations and a general circulation. J. Geophys. Res., 107(C9), 3118, 
doi:10.1029/2001JC000888.  

Stammer, D., 1997: Global characteristics of ocean variability from regional TOPEX/POSEIDON al-
timeter measurements, J. Phys. Oceanogr., 27, 1743-1769. 
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Prof. Dr. Claus Boening 

Name, institute, position 

Boening, Claus, Prof. Dr., 1954, male 
GEOMAR Helmholtz-Zentrum for Ocean Research, Düsternbrooker Weg 20, 24105 Kiel 
Phone: +49 431 600-4003, Fax:   
E-mail: cboening@geomar.de, Web: www.geomar.de 
Professor Theoretical Oceanography (Research area 1: Oceancirculation and Climate dynamics) 

Academic education 

1974 – 1976  Physics, TU Braunschweig and University of Kiel 
1976 – 1980  Oceanography, Diploma, University of Kiel 

Scientific degrees 

1984 Dissertation, Oceanography, University of Kiel 
1993 Habilitation, Oceanography, University of Kiel 

Professional employment 

since 1998 Professor for Theoretical Oceanography, Kiel 
1996 – 1998 Professor for Physics of the Ocean, AWI Bremerhaven/University of Bremen 
1994 – 1996 Head assistant, Institute of Oceanography, University of Kiel 
1993 Visiting Scientist, NCAR, Boulder, USA 
1987 – 1993 University assistant, Institute of Oceanography, University of Kiel 
1985 – 1987 Visiting Research Staff, GFDL, Princeton, USA  

Honours, awards, community services, etc. 

since 2003 Member of the scientific committee for High performance computing, HLRN 
since 2002 Scientific Advisory Board (WLA) of the German Climate Computer Center (DKRZ) 
since 1999 Editorial Board, Ocean Modelling 
2002 – 2006 Speaker, SFB 460, University of Kiel 
1999 – 2005 Chair, WCRP/CLIVAR Working Group on Ocean Model Development (since then 

Member) 
2001 – 2003 Head of the Research Area ‘Ocean circulation and Climate’, Institute of 

Oceanography, Kiel 
1993 – 2000 Assosciate Editor, Journal of Physical Oceanography 
1994 – 1999 Scientific Steering Group of the World Ocean Circulation Experiments (WOCE) 

10 relevant Publications 

Patara, L., C. W. Böning, 2014, Abyssal ocean warming around Antarctica strengthens the Atlantic 
overturning circulation. Geophys. Res. Lett., 41, 3972-3978. 

Ummenhofer, C. C., F. U. Schwarzkopf, G. Meyers, E. Behrens, A. Biastoch, C. W. Böning, 2013, 
Pacific ocean contribution to the asymmetry in eastern Indian Ocean variability. J. Climate, 26, 
1152-1171. 

Behrens, E., A. Biastoch, C. W. Böning, 2013, Spurious AMOC trends in global ocean sea-ice models 
related to subarctic freshwater forcing. Ocean Modelling, 69, 39-49. 

Schwarzkopf, F. U. and C. W. Böning, 2011: Contribution of Pacific wind stress to multi-decadal var-
iations in upper-ocean heat content and sea level in the tropical south Indian Ocean. Geophys. 
Res. Lett., 38, doi: 2011/GL047651. 

Feng, M., C. Böning, A. Biastoch, E. Behrens, E. Weller, Y. Masumoto, 2011: The reversal of the 
multi-decadal trends of the equatorial Pacific easterly winds, and the Indonesian Throughflow and 
Leeuwin Current transports. Geophys. Res. Lett., 38, L11604. 

Lorbacher, K., J. Dengg, C. W. Böning, and A. Biastoch, 2010: Regional patterns of sea level change 
related to interannual variability and multidecadal trends in the Atlantic Meridional Overturning Cir-
culation. J. Climate, 23, 4243 – 4254. 

Biastoch, A., C. W. Böning, F. U. Schwarzkopf, J. R. E. Lutjeharms, 2009: Increase in Agulhas leak-
age due to poleward shift of Southern Hemisphere westerlies. Nature, 462, 495-499. 

Bower, A. S., M. S. Lozier, S. F. Gary, C. W. Böning, 2009: Interior pathways of the North Atlantic 
meridional overturning circulation. Nature, 459, 243-248. 
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Biastoch, A., C. W. Böning, J. R. E. Lutjeharms, 2008, Agulhas leakage dynamics affects decadal 
variability in Atlantic overturning circulation. Nature, 456, 489-492. 

Böning, C. W., A. Dispert, M. Visbeck, S. R. Rintoul, and F. U. Schwarzkopf, 2008: The response of 
the Antarctic Circumpolar Current to recent climate change. Nature Geoscience, 1, 864 – 869. 
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Prof. Dr. Anita Engels 

Name, institute, position 

Engels, Anita, Prof. Dr., 1969, female 
Institute of Sociology, Universität Hamburg, 20146 Hamburg 
Phone: +49 40 42838 3832, Fax: +49 40 42838 6404 
E-mail: anita.engels@wiso.uni-hamburg.de, Web: www.wiso.uni-hamburg.de 
W3-Professor, Sociology, Universität Hamburg 

Academic education 

Diploma, Sociology, Univ. Bielefeld, 1994, supervisor: M. Glagow 

Scientific Degrees 

Dissertation, Sociology, summa cum laude, Univ. Bielefeld, 1999, supervisor: P. Weingart 

Professional employment 

since 2009 Professor (W3) for Sociology, especially globalisation, environment and society, Uni-
versität Hamburg, Department of Social Sciences. 

since 2005 Member of the Center for Globalization and Governance, Universität Hamburg 
2005 - 2009  Juniorprofessor (W1) for Sociology, Universität Hamburg, Institute of Sociology. 
2004 - 2005  Substitute Assistant Professor (C1), Economic Sociology, Faculty of Sociology, Uni-

versity Bielefeld. 
2001 - 2004 Research Fellow in projects funded by the German Research Foundation (DFG) at 

the Institute of World Society Studies, University Bielefeld. 
1999 - 2001  18-month Postdoc / Research Fellowship at the Institute for International Studies, 

Stanford University, California. 
1994 - 1999  Research Fellow in projects funded by the German Research Foundation (DFG) at 

the Center for Interdisciplinary Research (ZiF) and at the Institute of Science and 
Technology Studies (IWT), University Bielefeld. 

Honours, awards, community services, etc. 

since 2009 Program Director, BA and MA Sociology, Universität Hamburg 
Contributing author Chapter 13: International Cooperation: Agreements and Instruments (IPCC WGIII 
AR5) 
Co-Chair, DFG Center of Excellence CliSAP, Universität Hamburg  
2005-2012 Member of Board of Directors, Center for Globalization and Governance, Universität 

Hamburg 
2011  Visiting scholar at the School of Education, Stanford University, invited by Woody 

Powell 
1999-2000 Postdoc Fellowship granted by the Fritz-Thyssen-Foundation 

10 relevant Publications 

Engels, A., T. Qin and E. Sternfeld, 2014: Carbon governance in China by the creation of a carbon 
market, in: B. Stephan / R. Lane (eds.): The politics of carbon markets, Routledge, in print 

Engels, A., 2013: Assessing Carbon Policy Experiments, Global Environmental Politics, Vol.13, No. 3, 
138-143. 

Engels, A., O. Hüther, M. Schäfer and H. Held, 2013: Public climate-change skepticism, energy pref-
erences and political participation, Global Environmental Change, 
http://dx.doi.org/10.1016/j.gloenvcha.2013.05.008 

Engels, A., 2008: Local Environmental Crises and Global Sea level Rise-The Case of Coastal Zones 
in Senegal, in: Casimir, Michael (ed.), Culture and the Changing Environment, Oxford/New York: 
Berghahn, 175-195. 

Engels, A. and T. Ruschenburg, 2008: The uneven spread of global science: Patterns of international 
collaboration in global environmental change research, in: Science and Public Policy 35, 5, 347-
360. 
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Engels, A., M. Hisschemöller, and K. von Moltke, 2006: When supply meets demand and yet no mar-
ket emerges: The difficult contribution of Integrated Environmental Assessment to the rationaliza-
tion of EU environmental policymaking, in: Science and Public Policy, 33, 7, 519-528 

Engels, A., 2005: The Science-Policy Interface, in: The Integrated Assessment Journal, 5, 1, 7-26 
Engels, A., 2003: Die geteilte Umwelt. Ungleichheit, Konflikt und ökologische Selbstgefährdung in der 

Weltgesellschaft, Weilerswist, Velbrück Wissenschaft. 
Breit, H., A. Engels, T. Moss, and M. Troja,(eds.) 2003: How Institutions Change. Perspectives on 

Social Learning in Global and Local Environmental Contexts, Opladen, Leske+Budrich. 
Weingart, P., A. Engels, and P. Pansegrau, 2000: Risks of communication: Discourses on climate 

change in science, politics, and the mass media, Public Understanding of Science, 9, 261-283. 
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Dr. Jochen Hinkel 

Name, institute, position 

Hinkel, Jochen, Dr., 1970, male 
Global Climate Forum (GCF), Neue Promenade 6, 10178 Berlin, Germany 
Phone:  +49 30-2060738-20, Fax:  
E-mail: hinkel@globalclimateforum.org, Web:  
Head of research process Adaptation and Social Learning at Global Climate Forum (GCF) 
Lecturer at the Department of Resource Economics at Humboldt University, Berlin 

Academic education and scientific degrees 

1999  Diploma in Geo-ecology (with distinction), Department of Hydrology, University of 
Karlsruhe, Germany. Title of thesis: Development and application of GIS and digital 
image processing methods for investigating the correlation between river bed geome-
try, river works and sediment dynamics in the Elbe Basin. 

Scientific degrees 

Ongoing Habilitation, Division of Resource Economics, Humboldt University, Berlin. 
Topic: Human-environment interactions across scales. 

2008  Ph.D. (magna cum laude), Department of Environmental Sciences, Wageningen Uni-
versity, Wageningen, The Netherlands. Title of thesis: Transdisciplinary Knowledge In-
tegration. 

Professional employment 

2000 – 2010 Potsdam Institute for Climate Impact Research (PIK), Potsdam, Germany. Scientific 
programmer (2000-2003), researcher (2004-2005), group leader (2006-2010).  

1999 – 2000 Westerwelle Consulting & Media AG, Hamburg, Germany: Information technology 
consultant and software developer.  

1998 – 1999 Information technology freelancer: Amongst other activities, development of a media-
pedagogic website for the Ministry of Education of the Federal State of Baden-
Württemberg, Germany. The website was awarded with the Pulitzer Price for on-line 
media. 

Honours, awards, community services, etc. 

Lead Author on the coastal chapter of the Working Group II contribution to the forthcoming Fifth As-
sessment Report of the Intergovernmental Panel on Climate Change (IPCC) 

Coordinating Lead Author of the PROVIA (Programme of Research on Climate Change Vulnerability, 
Impacts and Adaptation) Guidance on climate change vulnerability, impacts and adaptation 
(VIA). 

Board Global Climate Forum 

10 relevant publications 

Brown, S., R. J. Nicholls, S. Hanson, G. Brundrit, J. A. Dearing, M. E. Dickson, S. L. Gallop, S. Gao, I. 
D. Haigh, J. Hinkel, and et al.,2014: Shifting perspectives on coastal impacts and adaptation. 
In: Nature Climate Change, 4.9, pp. 752–755. 

Hinkel, J. and A. Bisaro, 2014b: Methodological choices in solution-oriented adaptation research: a 
diagnostic framework. In: Regional Environmental Change. In press. 

Hinkel, J., D. Lincke, A. T. Vafeidis, M. Perrette, R. J. Nicholls, R. S. J. Tol, B. Marzeion, X. Fettweis, 
C. Ionescu, and A. Levermann, 2014: Coastal flood damage and adaptation cost under 21st 
century sea level rise. In: Proceedings of the National Academy of Sciences 111.9, pp. 3292–
3297. 

Arnell, N. W., J. A. Lowe, S. Brown, S. N. Gosling, P. Gottschalk, J. Hinkel, B. Lloyd-Hughes, R. J. 
Nicholls, T. J. Osborn, T. M. Osborne, G. A. Rose, P. Smith, and R. F. Warren, 2013: A global 
assessment of the effects of climate policy on the impacts of climate change. In: Nature Clim. 
Change, 3, pp. 512–519. 

Brown, S., R. Nicholls, J. Lowe, and J. Hinkel, 2013: Spatial variations in sea level rise and global 
impacts: An application of DIVA. In: Climatic Change. Published online. 
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Hinkel, J., R. J. Nicholls, R. S. Tol, Z. B. Wang, J. M. Hamilton, G. Boot, A. T. Vafeidis, L. McFadden, 
A. Ganopolski, and R. J. Klein, 2013: A Global Analysis of Coastal Erosion of Beaches due to 
Sea level Rise: An Application of DIVA. In: Global and Planetary Change, 111. 

Hinkel, J., D. P. van Vuuren, R. J. Nicholls, and R. J. T. Klein, 2013: The effects of mitigation and 
adaptation on coastal impacts in the 21st century. In: Climatic Change, 117, pp. 783–794. 

Koerth, J., A. T. Vafeidis, J. Hinkel, and H. Sterr, 2013: What motivates coastal households to adapt 
pro-actively to sea level rise and increasing flood risk? In: Regional Environmental Change, pp. 
1–13. 

Hinkel, J., 2011b: Indicators of vulnerability and adaptive capacity: towards a clarification of the sci-
ence policy interface. In: Global Environmental Change, 21, pp. 198–208. 

Nicholls, R. J., N. Marinova, J. A. Lowe, S. Brown, P. Vellinga, D. de Gusmao, J. Hinkel, and R. S. J. 
Tol, 2011: Sea level rise and its possible impacts given a “beyond 4 degree world” in the 21st 
Century. In: Philosophical Transactions of the Royal Society, 369, pp. 161–181. doi: 
10.1098/rsta.2010.029.  
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Prof. Dr.-Ing. Martin Horwath 

Name, institute, position 

Horwath, Martin, Dr.-Ing., 1972, male 
TU Dresden, Institut für Planetare Geodäsie, Helmholtzstr. 10, 01062 Dresden 
Phone: +49 (0)351-46334652, Fax: +49 (0)351-46337063 
E-mail: martin.horwath@tu-dresden.de, Web; tpg.geo.tu-dresden.de 
W3-Professor 

Academic education 

Diploma, Mathematics, TU Dresden, 1998, supervisor: W. Timmermann 

Scientific Degrees 

Dissertation, Geodesy, summa cum laude, TU Dresden, 2007, supervisor: R. Dietrich 

Professional employment 

since 2014 W3-Professor, TU Dresden, Institut für Planetare Geodäsie, Chair of Geodetic Earth 
System Research 

2010-2014 Research Associate, TU München, Institute for Astronomical and 
Physical Geodesy 
Executive Director of the Centre of Geodetic Earth System Research (CGE), Munich 

2008 - 2010   Post-doc at CNES/GRGS and LEGOS, Toulouse, France 
1998 - 2008   Research Scientist, TU Dresden, Institute for Planetary Geodesy 

Honours, awards, community services, etc. 

since 2012 Member of IAG joint working group 2.6 ’Ice melting & ocean circulation from  
gravimetry’ 

2013-2014 Co-coordinator of IAG/IUGG initiative Consolidation of Future Gravity Mission Science 
Requirements 

2011-2012 Participation in the ESA/NASA Ice Sheet Mass Balance Intercomparison Exercise 
2008-2010 Research Fellowship (Forschungsstipendium) granted by DFG 

10 relevant publications 

Bouman J., M. Fuchs, E. Ivins, W. Wal, E. Schrama, P. Visser and M. Horwath, 2014: Antarctic outlet 
glacier mass change resolved at basin scale from satellite gravity gradiometry. Geophysical Re-
search Letters, doi: 10.1002/2014GL060637.  

Lenaerts, J. T. M., E. Van Meijgaard, M. R. Van den Broeke, S. R. M. Ligtenberg, M. Horwath and E. 
Isaksson, 2013: Recent snowfall anomalies in Dronning Maud Land, East Antarctica, in a historical 
and future climate perspective; Geophysical Research Letters, DOI: 10.1002/grl.50559. 

Shepherd, A., E. R. Ivins, A. Geruo, V. R. Barletta, M. J. Bentley, S. Bettadpur, K. H. Briggs, D. H. 
Bromwich, R. Forsberg, N. Galin, M. Horwath, S. Jacobs, I. Joughin, M. A. King, J. T. M. Lenaerts, 
J. Li, S. R. M. Ligtenberg, A. Luckman, S. B. Luthcke, M. McMillan, R. Meister, G. Milne, J. 
Mouginot, A. Muir, J. P. Nicolas, J. Paden, A. J. Payne, H. Pritchard, E. Rignot, H. Rott, L. Sand-
berg Sorensen, T. A. Scambos, B. Scheuchl, E. J. O. Schrama, B. Smith, A. V. Sundal, J. H. van 
Angelen, W. J. van de Berg, M. R. van den Broeke, D. G. Vaughan, I. Velicogna, J. Wahr, P. L. 
Whitehouse, D. J. Wingham, D. Yi, D. Young and H. J. Zwally,  2012: A Reconciled Estimate of 
Ice-Sheet Mass Balance; Science, 338(6111):1183-1189, DOI: 10.1126/science.1228102. 

Horwath, M., B. Legrésy, F. Rémy, F. Blarel and J.-M. Lemoine, 2012: Consistent patterns of Antarc-
tic ice sheet interannual variations from ENVISAT radar altimetry and GRACE satellite gravimetry; 
Geophysical Journal International, 189(2):863-876, DOI: 10.1111/j.1365-246X.2012.05401.x.  

Ligtenberg S. R. M. , M. Horwath, M. R. van den Broeke and B. Legrésy, 2012: Quantifying the sea-
sonal 'breathing' of the Antarctic ice sheet. Geophysical Research Letters 39, doi: 
10.1029/2012GL053628. 

Horwath, M. and R. Dietrich, 2009: Signal and error in mass change inferences from GRACE: the 
case of Antarctica; Geophysical Journal International, Vol. 177, Nr. 3, pp 849-864, DOI: 
10.1111/j.1365-246X.2009.04139.x. 
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Rummel, R., M. Horwath, W. Yi, A. Albertella, W. Bosch and R. Haagmans, 2011: GOCE, satellite 
gravimetry and Antarctic mass transports. Surveys in Geophysics 32, 643-657. 

Horwath, M., J.-M. Lemoine, R. Biancale and S. Bourgogne, 2011: Improved GRACE science results 
after adjustment of geometric biases in the Level-1B K-band ranging data; Journal of Geodesy 85, 
23-38. 

Horwath, M., A. Rülke, M. Fritsche and R. Dietrich, 2010: Mass variation signals in GRACE products 
and in crustal deformations from GPS: a comparison; in: Flechtner F, Gruber T, Güntner A, Man-
dea M, Rothacher M, Schöne T, Wickert J (eds.) System Earth via Geodetic-Geophysical Space 
Techniques, 399-406, Springer 

Horwath, M., R. Dietrich, M. Baessler, U. Nixdorf, D. Steinhage, D. Fritzsche, V. Damm and G. 
Reitmayr, 2006: Nivlisen, an Antarctic ice shelf in Dronning Maud Land: geodetic-glaciological re-
sults from a combined analysis of ice thickness, ice surface height and ice-flow observations; Jour-
nal of Glaciology, Vol. 52, (176), pp. 17-30, DOI: 10.3189/172756506781828953.  
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Prof. Dr. Angelika Humbert 

Name, institute, position 

Humbert, Angelika, Prof., Dr., 1969, female 
Alfred Wegener Institute for Polar and Marine Research, Am Alten Hafen 26, 27568 Bremerhaven 
Germany  
Phone: + 49 471 4831 1834, Fax: 
E-mail: angelika.humbert@awi.de, Web: www.awi.de 
Head of Section Glaciology, AWI, Bremerhaven 
Professor for Ice Modelling, University Bremen, Alfred Wegener Institute for Polar and Marine Re-
search 

Academic education 

Diploma thesis at Darmstadt University of Technology, 1996, supervisor: Prof. Manakos 

Scientific Degrees 

Dissertation at Darmstadt University of Technology, 2005, supervisor: Prof. Hutter 

Professional employment 

since 2013 Head of Section Glaciology, AWI 
since 2012 Professor for Ice Modelling, University Bremen, Alfred Wegener Institute for Polar and 

Marine Research 
2010 Professor for Glaciology, Universität Hamburg  
2005-2009 University of Münster and Darmstadt University of Technology 

Honours, awards, community services, etc. 

EGU secretary for ice shelves 
Leading the background mission Antarctica TerraSAR-X 

10 relevant Publications 

Helm, V., A. Humbert and H. Miller, 2014: Elevation and elevation change of Greenland and Antarcti-
ca derived from CryoSat-2. The Cryosphere, 8, 1539–1559, doi:10.5194/tc-8-1539-2014 

Kleiner, T. and A. Humbert, 2014: Numerical simulations of major ice streams in western Dronning 
Maud Land, Antarctica, under wet and dry basal conditions. Journal of Glaciology, Volume 60(220), 
215–232. 

Langley, K., A. von Deschwanden, J. Kohler, A. Sinisalo, K. Matsuoka, T. Hattermann, A. Humbert, 
O. A. Nøst, and E. Isaksson, 2014: Complex network of channels beneath an Antarctic ice shelf, 
Geophys.Res. Lett.,41, 1209–1215, doi:10.1002/2013GL058947 

Gudlaugsson, E., A. Humbert, M. Winsborrow, and K. Andreassen, 2013: Subglacial roughness of the 
former Barents Sea ice sheet, J. Geophys. Res. Earth Surf., 118, 2546–2556, 
doi:10.1002/2013JF002714. 

Pattyn, F., L. Perichon, G. Durand, L. Favier, O. Gagliardini, R. C. H. Hindmarsh, T. Zwinger, T. Al-
brecht, S. Conford, D. Docquier, J. J. Fürst, D. Goldberg, H. Gudmundsson, A. Humbert, M. Hüt-
ten, P. Huybrechts, G. Jouvet, T. Kleiner, E. Larour, D. Martin, M. Morlighem, A. J. Payne, D. Pol-
lard, M. Rückamp, O. Rybak, H. Seroussi, M. Thoma, and N. Wilkens, 2013: Grounding-line migra-
tion in plan-view marine ice-sheet models: results of the ice2sea MISMIP3d intercomparison, Jour-
nal of Glaciology, Vol. 59, No. 215. 

Plate, C., R. Müller, A. Humbert, and D. Gross, 2012: Evaluation of the criticality of cracks in ice 
shelves using finite element simulations, The Cryosphere 6, 1-12. 

Padman, L., D. P. Costa, M. S. Dinniman, H. A. Fricker, M. E. Goebel, L. A. Huckstadt, A. Humbert, I. 
Joughin, J. T. M. Lenaerts, S. R. M. Ligtenberg, T. Scambos, and M. R. van den Broeke, 2012: 
Oceanic controls on the mass balance of Wilkins Ice Shelf, Antarctica, J. Geophys. Res., 117, 
C01010, doi:10.1029/2011JC007301. 

Humbert, A. and D. Steinhage, 2011: The evolution of the western rift area of the Fimbul Ice Shelf, 
Antarctica, The Cryosphere, 5, 931-944. 

Humbert, A., 2010: The thermal regime of Fimbulisen. Annals of Glaciology, 51(55), 56-64.  
Braun, M., A. Humbert and A. Moll, 2009: Changes of Wilkins Ice Shelf over the past 15 years and 

inferences on its stability. The Cryosphere, 3, 41-56. 
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Prof. Dr. Jürgen Jensen 

Name, institute, position: 

Jensen, Jürgen, Prof. Dr., 1955, male 
Research Institute for Water and Environment (fwu), University of Siegen 
Phone: +49 271 740-2172, Fax: +49 271 740-12172 
E-mail: juergen.jensen@uni-siegen.de, Web: www.fwu.uni-siegen.de 
Full-Professor “Hydraulic Structures, Modelling and Coastal Engineering”, Director of fwu, University of 
Siegen 

Academic education 

Diploma in Civil Engineering/Coastal Engineering, Technical University Braunschweig 1980, supervi-
sor: Prof. Dr.-Ing. Führböter 

Scientific degrees 

Dissertation in Coastal Engineering and Hydromechanics, Technical University Braunschweig 1985, 
supervisor: Prof. Dr.-Ing. Führböter 

Professional employment 

since 2011  Research Institute FoKoS, Head of Research Cluster “Civil Security”, University ofSieg-
en 

since 1994 Founding and Head of Research Institute for Water and Environment (fwu) 
since 1992 Prof. in Hydraulic Structures and Hydraulic Modelling at the University of Siegen; Head 

of Hydraulic Laboratory (since 2005 Full-Prof.) 
1986 - 1992 Senior Researcher at the Federal Waterways Engineering and Research Institute 

(BAW), Division Head “Hydraulic Modelling”  
1980 - 1985 Research Assistant at the Technical University Braunschweig, 

Honours, awards, community services, projects 

Summer term 2011: Research Fellowship in the research group “Communicating Disaster” at the ZIF 
(Center for Interdisciplinary Research), Bielefeld 
Coordinator of joint research project ZukunftHallig (BMBF, 2011-2014) 
Coordinator of research project AMSeL (BMBF, 2007 - 2010) 
Coordinator of joint research project MUSTOK (BMBF) 
Coordinator of the joint research project MUSE (BMBF) 

Relevant Publications 

Dangendorf, S., S. Müller-Navarra, J. Jensen, F. Schenk, T. Wahl, and R. Weisse, 2014: North Sea 
storminess from a novel storm surge record since 1843 AD, Journal of Climate. 

Dangendorf, S., F. M. Calafat, A. Arns, T. Wahl, I. D. Haigh, and J. Jensen, 2014: Mean Sea Level 
Variability in the North Sea: Processes and Implication, Journal of Geophysical Research, 
DOI: 10.1002/2014JC009901. 

Dangendorf, S., T. Wahl, E. Nilson, B. Klein and J. JENSEN, 2014: A new atmospheric proxy for sea 
level variability in the southeastern North Sea: observations and future ensemble projections, Cli-
mate Dynamics, 43, 447-467. 

Dangendorf, S., D. Rybski, C. Mudersbach, A. Müller, E. Kaufmann, and J. Jensen, 2014: Evidence 
for long-term memory in sea level, Geophysical Research Letters, 41, 5564-5571, 2014 (Editors 
Highlight and Research Spotlight). 

Wahl, T., I. Haigh,  P. L. Woodworth, F. Albrecht, D. Dillingh, J. Jensen, R. Nicholls, R. Weisse, and 
G. Wöppelmann, 2013: Observed mean sea level changes around the North Sea coastline from 
1800 to present, Earth-Science Reviews, Volume 124, Pages 51-67, 
http://dx.doi.org/10.1016/j.earscirev.2013.05.003. 

Mudersbach, C., T. Wahl, I. D. Haigh, and J. Jensen, 2013: Trends in extreme high sea levels along 
the German North Sea coastline compared to regional mean sea level changes, Continental Shelf 
Research, 65, 111-120. 
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Dangendorf, S., C. Mudersbach, T. Wahl, and J. JENSEN, 2013: Characteristics of intra-, inter-annual 
and decadal sea level variability and the role of meteorological forcing: the long record of Cuxha-
ven, Ocean Dynamics, 63, 209-224. 

Wahl, T., J. Jensen, T. Frank, and I. D. Haigh, 2011: Improved estimates of mean sea level changes 
in the German Bight over the last 166 years. Ocean Dynamics, 61 (5), 701-715. 

Mudersbach, C. H. and J. Jensen, 2010: Non-stationary extreme value analysis of annual maximum 
water levels for designing structures at the German North Sea coastline. Journal of Flood Risk 
Management, 3, 52-62. 

Wahl, T., J. Jensen, and T. Frank, 2010: On analysing sea level rise in the German Bight since 1844, 
Nat. Hazards Earth Syst. Sci., 10, 171–179, doi:10.5194/nhess-10-171-2010. 
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Dr. Birgit Klein 

Name, institute, position 

Klein, Birgit, Dr., 1960, female 
Federal Maritime and Hydrographic Agency (BSH), Bernhard Nocht Str. 78, 20359 Hamburg 
Phone: +49 40 3190 3228, Fax: +49 40 3190 5000  
E-mail: Birgit.Klein@bsh.de, Web: www.bsh.de 
Research Associate, Department of Operational Oceanography, BSH, Hamburg 

Academic education 

Diploma, Physical Oceanography, Univ. Kiel, 1986, supervisor: G. Siedler 

Scientific Degrees 

Dissertation, Phys. Oceanography, Univ. Kiel, 1992, supervisor: G. Siedler 

Professional employment 

since 2010 Research Associate, Department of Operational Oceanography, BSH, Hamburg 
2004 – 2010 Project Scientist, Argo Program, BSH 
1995 – 2004 Research Scientist, IUP, Department of Traceroceanography, University of Bremen 
1993 – 1995 Postdoctoral Associate, Woods Hole Oceanographic Institute, MA, USA 

Honours, awards, community services, etc. 

Deputy editor Ocean Dynamics 
Member of the Argo Steering Team 

Relevant Publications 

Roether, W., B. Klein and D. Hainbucher, 2014: The Eastern Mediterranean Transient: Evidence for 
Similar Events Previously?, Contribution to AGU Monograph, in press. 

Dangendorf, S., T. Wahl , E. Nilson , B. Klein  and J. Jensen, 2013: A new atmospheric proxy for sea 
level variability in the southeastern North Sea: observations and future ensemble projections, Clim 
Dyn. DOI 10.1007/s00382-013-1932-4. 

KLIWAS-Sea Author Team (Katharina Bülow, Anette Ganske, Hartmut Heinrich, Sabine Hüttl-Kabus, 
Birgit Klein, Holger Klein, Jens Möller, Gudrun Rosenhagen, Nils Schade and Birger Tinz), 2013: 
Comparing meteorological fields of the ENSEMBLES regional climate models with ERA-40-data 
over the North Sea, 131 pages, KLIWAS Schriftenreihe 21-2013, DOI: 
10.5675/Kliwas_21.2013_ERA40data. 

Rhein, M., D. Kieke, S. Hüttl-Kabus, A. Rößler, C. Mertens, R. Meissner, B. Klein, C. W. Böning and I. 
Yashayaev,  2011: Deep-water formation, the subpolar gyre, and the meridional overturning circu-
lation in the subpolar North Atlantic. Deep-Sea Res. II, 58 (17-18), 1819-1832. 

Kieke, D., B. Klein, L. Stramma, M.Rhein and K.-P. Koltermann, 2009: Variability and propagation of 
Labrador Sea Water in the Southern subpolar North Atlantic, Deep–Sea Research I, 56(20), 1656-
1674, doi:10.1016/j.dsr.2009.05.010. 
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Dr. Volker Klemann 

Name, institute, position 

Klemann, Volker, Dr., 1966, male 
GFZ German Research Centre for Geosciences, Telegrafenberg, 14473 Potsdam 
Tel: +49 331 288 1104, Fax: 
E-mail: volkerk@gfz-potsdam.de, Web: 
Head of working group „Ice-Sheet and Solid-Earth Dynamics" (Section 1.3: Earth System Modelling, 
GFZ Potsdam) 

Academic education 

1987 – 1995 Geophysics, Diploma, University Kiel 
1995 – 2000 Planetology, University Münster 

Scientific degrees 

1995 Diploma, Geophysics, University of Kiel, supervisor: H.–P. Plag 
2003 Dissertation, Geophysics, University of Münster, supervisor: D. Wolf 

Professional employment 

Since 10/2012  Research scientist, Department 1, GFZ  Potsdam 
1/2012 – 10/2012 Scientific assistant, National Oceanography Centre, Liverpool 
2001 – 2012  Research scientist, Department 1, GFZ Potsdam 
2000 Research scientist, Institute of Planetology, University Münster 
1998 – 2000 Scientific assistant, Institute of Planetology, University Münster 

Honours, awards, community services, etc. 

Since 2013 Deputy editor, Journal of Geodynamics 
4/2010  Visiting scientist at JPL in Pasadena, United States 
11 – 12/2009 Visiting scientist at DIAS, Dublin, Ireland 
11 – 12/2005 Visiting scientist at JPL in Pasadena, United States 
3 – 4/2004 Visiting scientist at Charles University in Prague, Czech Republic 

Relevant publications 

Konrad, H., M. Thoma, I. Sasgen, V. Klemann, K. Grosfeld, D. Barbi, and Z. Martinec, Z., 2013: The 
deformational response of a viscoelastic solid earth model coupled to a thermomechanical ice 
sheet model. Surveys in Geophysics, online first, doi:10.1007/s10712-013-9257-8. 

Sasgen, I., H. Konrad, E. R. Ivins, M. R. Van den Broeke, J. L. Bamber, Z. Martinec, and V. Klemann, 
2013: Antarctic ice-mass balance 2003 to 2012: regional reanalysis of GRACE satellite gravimetry 
measurements with improved estimate of glacial-isostatic adjustment based on GPS uplift rates. 
The Cryosphere, 7, 1499-1512.  

Cambiotti, G., V. Klemann, and R. Sabadini, 2013: Compressible viscoelastodynamics of a spherical 
body at long timescales and its isostatic equilibrium. Geophysical Journal International, 193, 3, 
1071-1082. 

Unger, A., S. Schulte, V. Klemann, and D. Dransch, 2012: A visual analysis concept for the validation 
of geosci-entific simulation models. IEEE Transactions on Visualization and Computer Graphics, 
18, 2216-2225. 

Klemann, V. and Z. Martinec, 2011: Contribution of glacial-isostatic adjustment to the geocenter mo-
tion. Tectono-physics, 511, 3-4, 99-108. 

Spada, G., V. R. Barletta, V. Klemann, R. E. M. Riva, Z. Martinec, P. Gasperini, B. Lund, D. Wolf, L. 
L. A. Ver-meersen, and M. King, 2011: A benchmark study for glacial isostatic adjustment codes. 
Geophysical Journal International, 185, 1, 106-132. 

Tanaka, Y., V. Klemann, Z. Martinec, and R. E. M. Riva, 2011: Spectral-finite element approach to 
viscoelastic relaxation in a spherical compressible Earth: application to GIA modeling. Geophysical 
Journal International, 184, 220-234. 

Klemann, V., Z. Martinec, and E. R. Ivins, 2008: Glacial isostasy and plate motion. Journal of Geody-
namics, 46, 3-5, 95-103. 
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Klemann, V. and D. Wolf, 2007: Using fuzzy logic for the analysis of sea-level indicators with respect 
to glacial-isostatic adjustment: an application to the Richmond-Gulf Region, Hudson Bay. Pure and 
Applied Geophysics, 164, 4, 683-696.  
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Prof. Dr. Jürgen Kusche 

Name, institute, position 

Kusche, Jürgen, Prof. Dr.-Ing., 1965, male 
Institute for Geodesy and Geoinformation, Bonn University, 53115 Bonn 
Phone: +49 228 732629, Fax: +49 228 733029 
E-mail: kusche@uni-bonn.de, Web: www.igg.uni-bonn.de/apmg 
W3-Professor, Astronomical, Physical and Mathematical Geodesy, Bonn University 

Academic education 

Diploma, Geodesy, Bonn University, 1991, supervisor: S. Heitz 

Scientific degrees 

Dissertation, Geodesy, Bonn University, 1994, supervisor: S. Heitz 
Habilitation, Geodesy, Bonn University, 1994 

Professional employment 

since 2009 W3-Professor at Bonn University  
2006–2009 Head of Section 1.3 (Gravity Field and Gravimetry) at Helmholtz Centre  

Deutsches GeoForschungsZentrum (GFZ), Potsdam 
2005–2006 Associate Professor, Dept. Earth Observation and Space Systems, Delft  

University of Technology (The Netherlands) 
2004–2005 Assistant Professor, Dept. Earth Observation and Space Systems, Delft  

University of Technology (The Netherlands) 
2001–2003 Assistant Professor, Dept. of Geodesy, Delft University of Technology (The Nether-

lands) 
1991–2001 Research Associate, Institute of Theoretical Geodesy, Bonn University 

Honors, awards, community services, etc. 

Member, Deutsche Geodätische Kommission bei der Bayerischen Akademie der Wissenschaften 
(2009) 
Speaker of DFG Priority Research Programme (SPP 1257) Mass transport and mass distribution in 
the system Earth, since 2008Director of International Centre for Global Earth Models (ICGEM) 2006-
2009 
Fellow of the International Association of Geodesy IAG (2007) 
PhD-Award of the Gesellschaft der Freunde und Förderer der Universität Bonn (1994) 
Associate Editor for Journal of Geodesy, Studia Geophysica et Geodetica 

10 relevant Publications 

Rietbroek, R., M. Fritsche, C. Dahle, S.-E. Brunnabend, M. Behnisch, J. Kusche, F. Flechtner, J. 
Schröter, and R. Dietrich, 2014:  Can GPS-derived surface loading bridge a GRACE mission gap?, 
Surveys in Geophysics, 10.1007/s10712-013-9276-5. 

Forootan, E., O. Didova, M. Schumacher, J. Kusche, and B. Elsaka, 2014: Comparisons of atmos-
pheric mass variations derived from ECMWF reanalysis and operational fields, over 2003-2011, 
Journal of Geodesy, 88 (5):503-514.  

Eicker, A., J. Schall, and J. Kusche, 2014: Regional gravity modelling from spaceborne data: case 
studies with GOCE, Geophysical Journal International, 196(3):1431-1440. 

Jensen, L., R. Rietbroek, and J. Kusche, 2013: Land water contribution to sea level from GRACE and 
Jason-1 measurements, Journal of  Geophysical Research (Oceans), 118(1): 212-226.  

Fenoglio-Marc, L., R. Rietbroek, S. Grayek, M. Becker, J. Kusche, and E. Stanev, 2012:  Water mass 
variation in the Mediterranean and Black Seas, Journal of Geodynamics, 59:168-182.  

Brunnabend, S.-E., J. Schröter, R. Timmermann, R. Rietbroek, and J. Kusche, 2012: Modeled steric 
and mass-driven sea level change caused by Greenland Ice Sheet melting, Journal of Geodynam-
ics, 59: 219-225. 

Rietbroek, R., S.-E. Brunnabend, J. Kusche, and J. Schröter, 2012: Resolving sea level contributions 
by identifying fingerprints in time-variable gravity and altimetry, Journal of Geodynamics, 59:72-81. 

van der Wal, W., E. Kurtenbach, J. Kusche, and B. Vermeersen, 2011: Radial and tangential gravity 
rates from GRACE in areas of glacial isostatic adjustment, Geophys. Journal Int., 187(2):797-812. 
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Rietbroek, R., S.-E. Brunnabend, C. Dahle, J. Kusche, F. Flechtner, J. Schröter, andR. Timmermann, 
2009: Changes in total ocean mass derived from GRACE, GPS, and ocean modeling with weekly 
resolution, Journal of Geophysical Research, Oceans, 114:C11004.   

Fenoglio-Marc, L., J. Kusche, and M. Becker, 2006: Mass variation in the Mediterranean Sea from 
GRACE and its validation by altimetry, steric and hydrologic fields, Geophys. Res. Lett., 
33(19):L19606. 
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Prof. Dr. (WIS) Anders Levermann 

Name, institute, position 

Levermann, Anders, Prof. Dr., 1973, male 
Potsdam Institute for Climate Impact Research; Telegrafenberg A62, D-14473 Potsdam, Germany 
Phone: +49 331 288 20726, Fax: +49 331 288 2600 
E-mail: anders.levermann@pik-potsdam.de, Web: www.pik-potsdam.de/~anders 
Professor of the Dynamics of the Climate System at Physics Institute, Potsdam University 
Professor of Dynamics of the Climate System, Institute of Physics, Potsdam University 

Academic education 

Diploma, Physics, Univ. Kiel, Germany, 1999, supervisor: H.G. Schuster 

Scientific degrees 

PhD, Physics, Weizmann Institute of Science, Rehovot, Israel, 2003, supervisor: I. Procaccia 

Professional employment 

since 2012 Co-chair of Sustainable Solutions, Potsdam Institute for Climate Impact Research. 
since 2012 Professor of the Dynamics of the Climate System at Physics Institute, Potsdam 

University. 
since 2007 Professor of Dynamics of the Climate System, Institute of Physics, Potsdam University. 
2008 – 2011 Head of PIK-flagship activity TUMBLE on climatic thresholds. 
2007 Offer for professorship (declined) from Leibniz Institute for Marine Science, Kiel, 

Germany. 
2007 Juniorprofessor of climate modelling on long time scales, Physics Institute, Potsdam 

University. 
2004 – 2007 Head of PIK-research project AO-Quest on the role of ocean and atmospheric interaction. 
2003 – 2006 Postdoc with Prof. Dr. S. Rahmstorf at Potsdam Institute for Climate Impact Research, 

Germany. 

Honours, awards, community services, etc. 

Lead author of the Sea level change-chapter of Intergovernmental Panel on Climate Change 
Editor of EGU-journal Earth System Dynamics 
Postdoctoral fellowship by Comer-foundation 
PhD fellowship of DFG 
HELIX – High-End cLimate Impacts and eXtremes; (EU: 9 M€). 
 Participation in EU-project on “Impacts of higher end scenarios” 2014-2017. 
SLANT – The future sea level contribution from Antarctica; (BMBF: ~500 K€). 
 Project leader of BMBF project 2011-2012. 
PROGRESS - Potsdam research cluster for georisk analysis and sustainability (BMBF: >13 M€). 

Coordinating role in Eastern German excellence initiative 2009-2014. 

10 relevant Publications (out of more than 70 peer-reviewed publications with more than 2500 
citations) 

Mengel and Levermann, 2014: Ice plug prevents irreversible discharge from East Antarctica, Nature 
Climate Change 4, doi 10.1038/nclimate2226. 

Levermann, et al, 2014: Projecting Antarctic ice discharge using response functions from SeaRISE 
ice-sheet models, Earth System Dynamics, 5, 271-293, DOI:10.5194/esd-5-271-2014. 

Albrecht and Levermann, 2014: Spontaneous ice-front retreat induced by disintegration of adjacent 
ice shelf in Antarctica, Earth and Planetary Science Letters 393, 26-30, 
doi:10.1016/j.epsl.2014.02.034. 

Feldmann, Albrecht, Khroulev, Pattyn and Levermann, 2014: Resolution-dependent performance of 
grounding line motion in a shallow model compared to a full-Stokes model according to the MIS-
MIP3d intercomparison, Journal of Glaciology 60 (220), 353-360, doi:10.3189/2014JoG13J093. 

Levermann, et al., 2013: The multi-millennial sea level commitment of global warming, Proceedings of 
the National Academy of Sciences, doi:10.1073/pnas.1219414110. 

Winkelmann, Levermann, et al., 2012: Snowfall increases future ice discharge from Antarctica, Na-
ture 484, 239-242. 
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Albrecht and Levermann, 2012: Fracture field for large-scale ice dynamics, Journal of Glaciology 58 
(2012), 165-176. 

Levermann et al., 2012: Kinematic first-order calving law implies potential for abrupt ice-shelf retreat, 
The Cryosphere 6, 273-286. 

Levermann et al., 2012: Potential climatic transitions with profound impact on Europe, Climatic 
Change 110, 845-878. 

Levermann, 2011: Oceanography: When glacial giants roll over, Nature 472, 43. 
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Prof. Dr. Roland Pail 

Name, institute, position 

Pail, Roland, Prof. Dr. techn., 1972, male 
Institute of Astronomical and Physical Geodesy, TU München, 80333 Munich 
Phone: +49 89 289 23190, Fax: +49 89 289 23178 
E-mail: pail@bv.tum.de, Web: www.iapg.bv.tum.de 
W3-Professor, Dean of Faculty of Civil, Geo and Environmental Engineering; Chair of Astronomical 
and Physical Geodesy, TU München 

Academic Education 

Diploma, Geophysics, University of Vienna, 1995, supervisor: B. Meurers 

Scientific Degrees 

Dissertation, Geodesy, Graz University of Technology, 1999, supervisor: H. Sünkel 
Habilitation, Theoretical Geodesy, Graz University of Technology, 2002 

Professional employment 

since 2010  W3 Professor, TU München, Chair of Astronomical and Physical Geodesy 
2002 – 2009 University Docent, TU Graz, Institute of Navigation and Satellite Geodesy 
1997 – 2002 University Associate, TU Graz, Institute of Theoretical Geodesy 
1996 – 1997 Research Associate, University of Bayreuth, Institute of Physics: DFG project „Conti-

nental Deep Drilling Project of the Federal Republic of Germany“ 

Honors, awards, community services, etc. 

President of the IAG Sub-Commission 2.3 „Dedicated Satellite GravityMissions“ (since 2007) 
IAG Fellow (since 2011) 
Chair of GGOS Working Group for Satellite Missions (since 2010) 
WP Manager of GOCE High-Level Processing Facility (since 2004) 
Board Member of the Austrian Geophysical Society (AGS) 
Director of Centre of Geodetic Earth System Research (CGE) 
Board Member of Research Group Satellite Geodesy (FGS) 
Member of German Geodetic Commission (DGK) 
Appreciation Award 1996 of the Federal Ministry of Science, Transport and Art (Master Study) 
Appreciation Award 1999 of the Federal Ministry of Science and Transport (Ph.D. Study) 
Promotion „sub auspiciis praesidentis“ (1999) 
Josef-Krainer-Promotion Award 2000 
Allmer-Löschner-Award of the Austrian Geodetic Commission (2000) 
Young Authors Award 2005 of the International Association of Geodesy (IAG) 
Associate Editor for Studia Geophysica et Geodaetica 

10 relevant publications 

Pail, R., A. Albertella, D. Rieser, J. M. Brockmann, W.-D. Schuh, and R. Savcenco, 2014: Satellite 
Gravity Models and Their Use for Estimating Mean Ocean Circulation. In: Rizos, C., Willis P. (eds.) 
Earth on the Edge: Science for a Sustainable Planet, International Association of Geodesy Sympo-
sia 139, 275-281, doi: 10.1007/978-3-642-37222-3 36, Springer Berlin Heidelberg 

Sasgen, I., M. Horwath, N. Schoen, E. Petrie, V. Klemann, A. Horvath, R. Pail, J.  Bamber, H. Konrad, 
P. Clarke, and M. Drinkwater, 2014: Present-day ice mass changes and glacial-isostatic adjust-
ment in Antarctica from GRACE, ICESat / Envisat, GPS and viscoelastic modelling. Geophysical 
Research Abstracts, Vol. 16, EGU General Assembly 2014, EGU2014-7633 

Fecher, T., R. Pail, and T. Gruber, 2013: Global gravity field modeling based on GOCE and comple-
mentary gravity data. International Journal of Applied Earth Observation and Geoinformation, ISSN 
(Online) 0303-2434, doi: 10.1016/j.jag.2013.10.005. 

Hirt, C., S. Claessens, T. Fecher, M. Kuhn, R. Pail, and M. Rexer, 2013. New ultra-high resolution 
picture of Earth's gravity field. Geophysical Research Letters, Vol. 2013, doi: 10.1002/grl.50838. 
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Pail, R., J. Krisp, L. Meng, and U. Stilla, 2013: Earth Observation of Global Changes (EOGC). Lecture 
Notes in Geoinformation and Cartography, Vol. 2013, Springer, doi: 10.1007/978-3-642-32714-8. 

Horvath, A. and R. Pail, 2012: Error Budget Analysis of a Mean Dynamic Topography. In: Ouwehand, 
L. et al. (eds.) Proceedings of the 20 years of Progress in Radar Altimetry Symposium, ESA Publi-
cation SP-710, ESA/ESTEC. 

Bingham, R. J., P. Knudsen, O. Andersen, and R. Pail, 2011: An initial estimate of the North Atlantic 
steady-state geostrophic circulation from GOCE; Geophysical Research Letters, Vol. 38, EID 
L01606, American Geophysical Union, doi: 10.1029/2010GL045633. 

Pail, R., S. Bruinsma, F. Migliaccio, C. Förste, H. Goiginger, W.-D. Schuh, E. Höck, M. Reguzzoni, J. 
M. Brockmann, O. Abrikosov, M. Veicherts, T. Fecher, R. Mayrhofer, I. Krasbutter, F. Sansó, and 
C. C. Tscherning, 2011: First GOCE gravity field models derived by three different approaches. J. 
Geod., Vol. 85:11, 819-843, doi: 10.1007/s00190-011-0467-x 

Pail, R., H. Goiginger, W.-D. Schuh, E. Höck, J. M. Brockmann, T.  Fecher, T.  Gruber, T. Mayer-Gürr, 
J. Kusche, A. Jäggi, and D. Rieser, 2010: Combined satellite gravity field model GOCO01S derived 
from GOCE and GRACE; Geophysical Research Letters, Vol. 37, EID L20314, American Geophys-
ical Union, ISSN 0094-8276, doi: 10.1029/2010GL044906 

Pail, R., M. Reguzzoni, F. Sansó, and N. Kühtreiber, 2010: On the combination of global and local 
data in collocation theory. Studia Geophysica et Geodaetica, Vol. 54, Nr. 2, 195-218, ISSN 0039-
3169, doi: 10.1007/s11200-010-0010-1 
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Prof. Dr. Beate M.W. Ratter 
Name, institute, position 
Ratter, Beate M.W., Prof. Dr., 1962, female 
Institute of Geography, University Hamburg, 20146 Hamburg 
Jointly: Institute of Coastal Research, Helmholtz-Zentrum Geesthacht, 21502 Geesthacht 
Phone: +49 40 42838 5225, Fax: +49 40 42838 4981 
E-mail: ratter@geowiss.uni-hamburg.de, Web: www.uni-hamburg.de/geographie/personal 
Professor, Integrative Geography and Coastal Research, University Hamburg 
Head of the Department Human Dimensions in Coastal Areas, Institute of Coastal Research, Helm-
holtz-Zentrum Geesthacht 

Academic education 
Diploma, Geography, Univ. Hamburg, 1987, supervisor: G. Sandner 

Scientific Degrees 
Dissertation, Geography, Univ. Hamburg, 1991, supervisor: G. Sandner 
Habilitation, Geography, Univ. Hamburg, 1999 

Professional employment 
since 2007 Professor for Integrative Geography and Coastal Research, University Hamburg and 

jointly: Head of the Department Human Dimensions in Coastal Areas, Helmholtz-
Zentrum Geesthacht 

2002 – 2007  Professor, Institute of Geography, Johannes Gutenberg Universität Mainz 
2000 – 2002  Project Coordinator, Trilateral Project "Ecoregion Conservation Wadden Sea", WWF 

International, Northeast Atlantic Programme, Bremen 
2001 Guest Lecturer, Instituto de Estudios Caribeños, Universidad Nacional Sede San 

Andrés, Colombia 
1999 – 2000  Guest Lecturer, Institute of Geography and Applied Geoinformatics, University 

Salzburg, Austria 
1996 Guest Lecturer at the Department of Geography, McGill University, Montreal, Canada 
1992 – 1999  Scientific Research Assistant, Institute of Geography, University Hamburg 
1993 – 1999  Co-Chair DFG Project „Complex resource management on small Caribbean islands“ 
1987 – 1992  Researcher DFG-Research Project "Interests, forms and solutions of territorial and 

maritime conflicts in the Wider Caribbean" 

Honors, awards, community services, etc. 
Principle Investigator and Head of the Gender Task Force, DFG Center of Excellence CliSAP, Univer-
sity Hamburg 
Member of the Expert Group for the UNEP GEO-SIDS - Global Environmental Outlook Small Island 
Developing States ebook and book: http://uneplive.org/media/docs/region/59/GEO_SIDS_final.pdf 
Invited expert at the UNFCCC expert meeting to consider future needs, including capacity needs as-
sociated with possible approaches to address slow onset events 12–14 September 2013, Nadi, Fiji 
Vice-President of ISISA (International Small Island Studies Association) 
Member of the Steering Comittee of the IGU (International Geographical Union) Study Group Islands 
Principle Investigator, Cluster of Excellence Rheinland-Pfalz “Geocycles: Time and Space in the Earth 
Sciences“, Theme F: Perception of Earth Processes and Modern Society, 2005-2009 
Award – Excellent Scientific Monography in Canadian Studies, Foundation for Canadian Studies, 2001 

10 relevant Publications 
Petzold, J. and B. Ratter, 2014: Social capital and adaptation to climate change on small islands. 

Ocean and Coastal Management (submitted). 
von Storch, H., K. Emeis, I. Meinke, A. Kannen, V. Matthias, B. Ratter, E. Stanev, R. Weisse and K. 

Wirtz, 2014: Making coastal research useful - cases from practice. Oceanologica, Ms. Ref. No.: 
OCEANO-D-14-00018R1 (accepted). 

Ratter, B., K. Philipp and B. Weig, 2014: Heimat Küste. Wahrnehmung durch die Bevölkerung und 
nach-haltige Regionalentwicklung an Nordsee und Tideelbe. In: Geographische Rundschau 66(3): 
22–29. 

Kremer, H., R. Nicholls, B. Ratter, and R. Weisse, (eds.), 2013: Risk and Management of Current and 
Future Storm Surges. Heidelberg. Springer. ISBN: 978-94-007-6712-6 

Holdschlag, A. and B. Ratter, 2013: Multiscale system dynamics of humans and nature in The Baha-
mas: perturbation, knowledge, panarchy and resilience. Sustainability Science, Vol 8, Issue 3, pp 
407-421, DOI 10.1007/s11625-013-0216-6. 
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Ratter, B., 2013: Surprise and Uncertainty - Framing Regional Geohazards in the Theory of Complexi-
ty. Humanities 2(1): 1-19. 

Ratter, B., 2012: Complexity and Emergence - key concepts in non-linear dynamic systems. In: Gla-
ser M, Krause G, B. Ratter, M. Welp (eds), Human-nature interactions in the anthropocene. Poten-
tials of socialecological systems analysis. Routledge, New York, pp 90-104. 

Glaser, M., G. Krause, B. Ratter and M. Welp (eds), 2012: Human-nature interactions in the anthro-
pocene. Potentials of social-ecological systems analysis. New York: Routledge. 

Ratter, B. and K. Gee, 2012: Heimat – A German concept of regional perception and identity as a 
basis for coastal management in the Wadden Sea. Ocean & Coastal Management 68: 127–137. 

Ratter, B., K. Philipp and H. von Storch, 2012: Between hype and decline: recent trends in public per-
ception of climate change. Environmental Science and Policy 15(1): 3-8. 
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Prof. Dr. Monika Rhein 

Name, institute, position 

Rhein, Monika, Prof. Dr., 1956, female 
Institute for Environmental Physics, University of Bremen 
Phone: +49 421 218 62160, Fax: 
E-mail: mrhein@physik.uni-bremen.de, Web: 
W3 Professor, Physical Oceanography  

Academic education 

Physics, 1974-76 University of Ulm and 1976–82, University of Heidelberg 

Scientific Degrees 

Habilitation, Physical Oceanography, IFM, University of Kiel, 1994, supervisor Prof. Friedrich Schott 
Dissertation, Physics, University of Heidelberg, 1986, supervisor Prof. Dr. Wolfgang Roether 
Diploma Physics, University of Heidelberg, 1982, supervisor Prof. Dr. Karl-Otto Münnich 

Professional employment 

since 2000 C4/W3 Professor of Physical Oceanography, Bremen University  
1998-2000 C3 Professor of Physical Oceanography, Institute of Baltic Research, Warne-

münde  
1995-1998 Heisenberg Fellow and Associate Professor, Institut für Meereskunde (IFM) 

Kiel 
1988-1994 Assistant Professor, IFM Kiel 
1986-1988 Research Scientist, Heidelberg University and GKSS, Hamburg 

Honours, awards, community services, etc. 

since 2014 Scientific Steering Committee for the conference “Our Common Future under 
Climate Change, July 7-10 2015, Paris, France 

since 2014 National committee SCAR / IASC 
since 2013 Applicant of the International Research Training Group ARCTRAIN, 

University Bremen 
since 2012 Advisory board GEOMAR, Kiel 
since 2010 Board member ‚Deutsches Klima Konsortium‘ (DKK) 
since 2010 Review commission RV SONNE 
since 2008 DFG Review board member (since 2014 speaker) for department 313 
since 2007 Applicant Excellence Cluster MARUM, University Bremen 
since 2006 User council RV POLARSTERN 
2010-2014 Coordinating Lead Author (CLA, Chapter 3), and member Core Writing Team 

for Technical Summary and Summary for Policymakers, 5th IPCC WG1 report  
2010-2013 University council Schleswig – Holstein 
2013 Convener IAPSO Meeting, Gotenburg, Sweden 
2012 Friedrich Schott Lectureship 
2010-2012 AGU Maurice Ewing Medal Committee 
2010-2012 International NRC Review Panel for the Norwegian Earth System Science 
2010-2012 Convener, EGU Annual Meeting, Vienna 
2006-2011 Applicant International Graduate School GLOMAR, University Bremen 
2005-2009 President Ocean Science Division EGU, member EGU Council, EGU Program 

Committee, and Nansen Medal Committee 
2001-2007 Senate commission Oceanography 
1995-1998 Fellowship, DFG Heisenberg Program 

10 relevant Publications (out of 83 in international peer reviewed journals and books) 

Bullister, J., M. Rhein, and C. Mauritzen, 2013: Deep Water Formation. In: Ocean Circulation and 
Climate - Observing and Modelling the Global Ocean, second edition, Hrsg.: G. Siedler, J. Church, 
J. Gould and S. Griffies, Academic Press. 
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Huhn, O., M. Rhein, M. Hoppema and S. van Heuven, 2013: Decline of deep and bottom water venti-
lation and slowing down of anthropogenic carbon storage in the Weddell Sea, 1984-2011. Deep-
Sea Res. I, 76, 66-84.  

Kieke, D., B. Klein, L. Stramma, M. Rhein, and K. P. Koltermann, 2009: Variability and propagation of 
Labrador Sea Water in the southern subpolar North Atlantic. Deep-Sea Res. I, 56(20), 1656-1674. 

Köhler, J., C. Mertens, M. Walter, U. Stöber, M. Rhein and T. Kanzow, 2013: Variability in the internal 
wave field induced by the Atlantic Deep Western Boundary Current at 16°N. J. Phys. Oceanogr., 
44(2), 492-516. 

Rhein, M.,et al., 2014: Observations: Ocean, in: Climate Change 2013: The Physical Science Basis. 
Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on 
Climate Change, Chapter 3, [Stocker, T.F., et al., (eds.)]. Cambridge University Press, Cambridge, 
United Kingdom and New York, NY, USA. 

Rhein, M., D. Kieke, S. Hüttl-Kabus, D. Kieke, A. Roessler, C. Mertens, R. Meissner, B. Klein, C. W. 
Böning and I. Yashayaev, 2011: Deep-water formation, the subpolar gyre, and the meridional over-
turning circulation in the subpolar North Atlantic. Deep-Sea Res. II, 58(17-18), 1819-1832 

Rhein, M., M. Dengler, J. Sültenfuß, R. Hummels, S. Hüttl-Kabus, and B. Bourles, 2010: Upwelling in 
the Equatorial Atlantic inferred from helium isotope disequilibrium. J. Geophys. Res., 115, C08021, 
doi:10.1029/2009JC005772. 

Rhein, M., J. Fischer, W. M. Smethie, D. Smythe-Wright, R. F. Weiss, C. Mertens, D. H. Min, U. 
Fleischmann, and A. Putzka, 2002: Labrador Sea Water: pathways, CFC-inventory and formation 
rates. J. Phys. Oceanogr., 32(2), 648-665.   

Scholz, P., D. Kieke, G. Lohmann, M. Ionita, and M. Rhein, 2013: Evaluation of Labrador Sea Water 
formation in a global Finite-Element Sea-Ice Ocean Model setup, based on a comparison with ob-
servational data J. Geophys. Res.,  119, 1644-1667, doi:10.1002/ 2013JC009232. 

Steinfeldt, R., M. Rhein, J. L. Bullister, and T. Tanhua, 2009: Inventory changes in anthropogenic 
carbon from 1997-2003 in the Atlantic Ocean between 20°S and 65°N. Global Biogeochem. Cyc-
les, doi: 10.1029/2008GB003311 
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Prof. Dr. Jürgen Scheffran 

Name, institute, position 

Scheffran, Jürgen, Prof. Dr., 1957, male 
Institute of Geography, Universität Hamburg, 20144 Hamburg 
Phone: +49 40 42838 7722, Fax: +49 40 42838 9211 
E-mail: juergen.scheffran@zmaw.de, Web: www.clisec-hamburg.de 
W2 Professor Geography, University of Hamburg, Head of CliSAP Research Group Climate Change 
and Security 

Academic education 

Diploma, Physics, Univ. Marburg, 1983, supervisor: W. Maass 

Scientific degrees 

Dissertation, Physics, Univ. Marburg, 1989, supervisor: O. Melsheimer 

Professional employment 

Since 2009 Professor at the Institute of Geography, Head of the CliSAP Research Group Climate 
Change and Security, Universität Hamburg 

2006-2009 Adjunct Associate Professor, Departments of Political Science and Atmospheric 
Sciences, University of Illinois at Urbana-Champaign (UIUC) 

2004-2009 Senior Research Scientist UIUC: Program in Arms Control, Disarmament and Interna-
tional Security; Center for Advanced BioEnergy Research; Energy Biosciences Insti-
tute 

2001-2004 Senior Researcher, Potsdam Institute for Climate Impact Research; Lecturer at Pots-
dam University (Dept. of Economic and Social Sciences) 

2000 Senior Researcher, Mathematics Department, Universität Hamburg 
1993-1999 Scientific assistant (C1), Interdisciplinary Research Group Science, Technology & 

Security (IANUS) and Department of Mathematics, Technical University Darmstadt 
1988-1993 Research Scientist, IANUS, TU Darmstadt 

Honours, awards, community services, etc. 

2011-2014 Conference Organizing Committees: Geoengineering the Climate; Limits to the An-
thropocene; Severe Atmospheric Aerosol Events (August)Climate, Land use and 
Conflict in Northern Africa; Climate-Induced Migration, Climate Change and Security 
at the Crossroads  

2011 Climate Security Dialogue Series with the Federal Foreign Office (four workshops) 
2009 Organizer of International Conference “Climate Change, Social Stress and Violent 

Conflict” 
2009-2013 Involvement in projects funded by European Commission, COST Action, DFG, DAAD, 

Deutsche Bundesstiftung Umwelt, China Scholarship Council 
2006-2009 Principal Investigator in projects at the University of Illinois, funded by Department of 

Energy, Energy Biosciences Institute, MacArthur Foundation, Critical Initiatives for 
Research & Scholarship, Environmental Council 

2003 Visiting Professor, University of Paris (Pantheon-Sorbonne) 
2002 Member of German delegation at climate negotiations COP8 in New Delhi 

10 relevant publications (for detailed list see www.clisec-hamburg.de): 

Yang, L., J. Scheffran, H. Qin and Q. You, 2014: Climate-related flood risks and urban responses in 
the Pearl River Delta, China, Regional Environmental Change, online first. 

Scheffran, J., T. Ide and J. Schilling, 2014: Violent climate or climate of violence? Concepts and rela-
tions with focus on Kenya and Sudan, International Journal of Human Rights, 18 (3), 369-390.   

Gioli, G., T. Khan, S. Bisht and J. Scheffran, 2014: Migration as an Adaptation Strategy and its Gen-
dered Implications: A Case Study From the Upper Indus Basin, Mountain Research and Develop-
ment 34(3), 255-265. 
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Ide, T. and J. Scheffran, 2014: On climate, conflict and cumulation, Global Change, Peace & Security, 
25 (3) (online). 

Sow, P., S.A. Adaawen and J. Scheffran, 2014: Migration, Social Demands and Environmental 
Change amongst the Frafra of Northern Ghana and the Biali in Northern Benin, Sustainability, 6 
(1), 375-398. 

Link, P.M., J. Kominek and J. Scheffran, 2013: Impacts of accelerated sea level rise on the coastal 
zones of Egypt, Mainzer Geographische Studien, 55, 79-94. 

Gioli, G., T. Khan and J. Scheffran, 2013: Climatic and environmental change in the Karakoram: mak-
ing sense of community perceptions and adaptation strategies, Regional Environmental Change, 
online first. 

Scheffran, J., M. Brzoska, J. Kominek, P.M. Link and J. Schilling, 2012: Climate change and violent 
conflict, Science, 336, 869-871. 

Scheffran, J., E. Marmer and P. Sow, 2012: Migration as a contribution to resilience and innovation in 
climate adaptation: Social networks and co-development in Northwest Africa, Applied Geography, 
33: 119-127.   

Scheffran, J. and A. Battaglini, 2011: Climate and Conflicts - The security risks of global warming, 
Regional Environmental Change, 11(Suppl. 1), 27-39. 



16. Oktober 2014 57 

Prof. Dr. Gerald Schernewski 

Name, institute, position 

Schernewski, Gerald, Prof. Dr. habil, 1961, male 
Leibniz-Institut für Ostseeforschung Warnemünde. Seestraße 15, 18119 Rostock 
Marine Science & Technology Center, Klaipeda University, Lithuania  
Phone: +49 381 5197 207, Fax: +49 381 5197 211 
E-mail: gerald.schernewski@iowarnemuende.de, Web: www.io-warnemuende.de 
Professor at Klaipeda University, Head of Research Group Coastal & Marine Management at IOW 

Academic education 

1984 Pre-diploma in Geography and Economics 
1988 Diploma in Geography at Kiel University, supervisor: O. Fränzle 

Scientific degrees 

1991 PhD in Physical Geography at the University of Kiel, supervisor: O. Fränzle 
1998 Habilitation at Kiel University, supervisor: O. Fränzle 

Professional employment 

since 2013 Professor at Klaipeda University & lead scientist at the Marine Science and Technol-
ogy Center in Klaipeda, Lithuania.  

since 1999 Senior scientist at Leibniz-Institute for Baltic Sea Research in Warnemünde, Germa-
ny. 

1997-1999 Guest scientist at the Pirkanmaa Regional Environment Centre in Tampere, Finland 
(Humboldt fund of the Finnish Academy of Sciences and DFG-Research fellowship). 

1996 Senior scientist at the Institute of Hydrobiology and Fisheries of the University of 
Hamburg, Germany. 

1991-1995 Scientist and head of the group ‘Hydrochemistry’ at the Ecosystem Research Centre 
and the Centre of Ecology at Kiel University. 

1989-1991 Scientist at the Department of Geography at Kiel University. 

Honours, awards, community services, etc. 

since 2011 International Ocean Institute (IOI), Malta. Baltic Chair 
since 2010 ECNC (European Center for Nature Conservation), Tilburg, The Netherlands. Joint 

board member 
since 2007 Journal for Coastal Conservation. Editor 
since 2002 EUCC – Die Küsten Union Deutschland (NGO), Rostock, Germany. President 
2003-2007 United Nations Environment Program: Integrated River Basin Coastal Area Manage-

ment (UNEP-ICARM). Member of the international expert group 
2005-2007 UNESCO-IOC (Intergovernmental Oceanographic Commission). Focus group “Indica-

tors for Coastal and Ocean Management”. External expert and case study contract 
2006 European Environmental Agency. External expert 
2006-2009 

From 1999 

Latvian National Research Program “Climate Change Impact on Water Environment”, 
Member of the International Advisory Panel 
Frequent external expert for European Commission, DG Environment, DG Research, 
European Commission Program „EuropeAid”. 

10 relevant publications (out of over 100 publications, for detailed list see www.io-warnemuende.de): 

Schernewski, G., S. Schönwald and M. Katarzyte (in press): Application and evaluation of an indica-
tor set to measure and promote sustainable development in coastal areas. Ocean & Coastal Man-
agement. DOI: 10.1016/j.ocecoaman.2014.03.028 

Schernewski, G., R. Friedland, M. Carstens, U. Hirt, W. Leujak, G. Nausch, T. Neumann, T. Petenati, S. 
Sagert, N. Wasmund and M. von Weber (in press): Implementation of European marine policy: New 
water quality targets for German Baltic waters. Marine Policy: 305-321, DOI: 
10.1016/j.marpol.2014.09.002 

Schernewski, G., B. Schippmann and T. Walczykiewicz (in press): Coastal bathing water quality and 
climate change – a new information and simulation system for new challenges. Ocean & Coastal Ma-
nagement, DOI: 10.1016/j.ocecoaman.2014.01.004 
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Schönwald, S. and G. Schernewski, 2014: Nachhaltige Entwicklung an der Küste messen und bewerten. 
Geographische Rundschau, 3: 46-52 

Schernewski, G. and S. Bock, 2014: Internet based training and education for coastal management in 
Germany: A critical evaluation. Marine Policy, 43: 21-28 

McFadden, L. and G. Schernewski, 2013: Critical reflections on a systems approach application in 
practice: a Baltic lagoon case study. Regional Environmental Change, DOI 10.1007/s10113-012-
0337-y 

Weisner, E. and G. Schernewski, 2013: Adaptation to climate change: A combined coastal protection 
and re-alignment scheme in a southern Baltic tourism region.  Journal of Coastal Research, SI 65: 
1963-1968 

Schernewski, G., N. Stybel and T. Neumann, 2012: Managing Eutrophication: Cost-effectiveness of Zeb-
ra mussel farming in the Oder (Szczecin) Lagoon. Ecology and Society 17, 2: 4 
http://dx.doi.org/10.5751/ES-04644-170204 

Friedland, R, T. Neumann and G. Schernewski, 2012: Climate Change and the Baltic Sea Action 
Plan: Model simulations on the future of the western Baltic Sea. J Marine Systems,105–108: 175-
186, 

Schernewski, G., J. Hofstede, and T. Neumann (eds.), 2011: Global Change and Baltic Coastal 
Zones. Springer Dordrecht, The Netherlands. Series: Coastal Systems and Continental Margins, 
Vol. 1, 296p., ISSN: 1384-6434 
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Prof. Dr. Michael Schulz 

Name, institute, position 

Schulz, Michael, Prof. Dr., 1964, male 
MARUM – Center for Marine Environmental Sciences, University of Bremen, 28334 Bremen 
Phone: +49 421 218 65500, Fax: +49 421 218 65505  
E-mail: mschulz@marum.de, Web: www.marum.de 
Director, MARUM – Center for Marine Environmental Sciences, University of Bremen 
W3-Professor, Geosystem Modeling, Dept. of Geosciences, University of Bremen 

Academic education 

Diploma, Geology/Paleontology, Univ. of Kiel, 1994, supervisor: Karl Stattegger 

Scientific Degrees 

Dissertation, Paleoceanographic Modeling, Univ. of Kiel, 1998, supervisors: Karl Stattegger/Michael 
Sarnthein 

Professional employment 

since 2002 Professor for Geosystem Modeling, University of Bremen; Dept. of Geosciences 
2001 – 2002 Junior Lecturer, University of Kiel, Inst. for Geosciences 
2001 Postdoctoral Associate, University of Hamburg, Meteorological Inst. 
1999 – 2001 Postdoctoral Associate, University of Kiel, Inst. for Geosciences 
1999 Postdoctoral Associate, Scripps Institution of Oceanography, La Jolla, USA 
1998 – 1999 Postdoctoral Associate, University of Kiel, Inst. for Geosciences 

Honours, awards, community services, etc. 

Speaker of DFG Research Center / Cluster of Excellence “The Ocean in the Earth System” 
Chairman of the DFG Commission for Oceanography 
DFG Delegate to the European Marine Board 
Vice chair “Konsortium Deutsche Meeresforschung” 
Vice chair “Norwest Association for Marine Research” 
Member, advisory boards for the research vessels METEOR, MARIA S. MERIAN and SONNE 
Member, scientific advisory committee, Centre for Climate Dynamics, Univ. of Bergen 

10 relevant Publications (out of more than 80 peer-reviewed publications and book chapters) 

Chu, K., C. Winter, D. Hebbeln, and M. Schulz, 2013: Improvement of morphodynamic modeling of 
tidal channel migration by nudging. Coastal Engineering, 77, 1-13. 

Masson-Delmotte, V., M. Schulz, A. Abe-Ouchi, J. Beer, A. Ganopolski, J.F.G. Rouco, E. Jansen, K. 
Lambeck, J. Luterbacher, T. Naish, T. Osborn, B. Otto-Bliesner, T. Quinn, R. Ramesh, M. Rojas, X. 
Shao, and A. Timmermann, 2013: Information from Paleoclimate Archives. In: T.F. Stocker, D. Qin, 
G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (Edi-
tors), Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the 
Fifth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University 
Press, Cambridge and New York, pp. 383-464. 

Milker, Y., R. Rachmayani, M.F.G. Weinkauf, M. Prange, M. Raitzsch, M. Schulz, and M. Kucera, 
2013: Global and regional sea surface temperature trends during Marine Isotope Stage 11. Climate 
of the Past, 9, 2231–2252. 

Seidenglanz, A., M. Prange, V. Varma, and M. Schulz, 2012: Ocean temperature response to ideal-
ized Gleissberg and de Vries solar cycles in a comprehensive climate model. Geophysical Re-
search Letters, 39, L22602. 

Morley, A., M. Schulz, Y. Rosenthal, S. Mulitza, A. Paul, and C. Rühlemann, 2011: Solar modulation 
of North Atlantic central Water formation at multidecadal timescales during the late Holocene. Earth 
and Planetary Science Letters, 308, 161-171. 

Chu, K., C. Winter, D. Hebbeln, and M. Schulz, 2011: Optimization Scheme for Coastal Morphody-
namic Model. Journal of Coastal Research, SI64: 736-740. 

Langebroek, P., A. Paul, and M. Schulz, 2010: Simulating the sea-level imprint on marine oxygen-
isotope records during the Middle Miocene using an ice sheet-climate model. Paleoceanography, 
25, PA4204. 
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Langebroek, P., A. Paul, and M. Schulz, 2009: Antarctic ice-sheet response to atmospheric CO2 and 
insolation in the Middle Miocene. Climate of the Past, 5, 633-646. 

Holbourn, A., W. Kuhnt, M. Schulz, and E. Erlenkeuser, 2005: Impacts of orbital forcing and atmos-
pheric carbon dioxide on Miocene ice-sheet expansion. Nature, 438, 483-487. 

Schulz, M. and C. Schäfer-Neth, 1997: Translating Milankovitch climate forcing into eustatic fluctua-
tions via thermal deep water expansion: a conceptual link. Terra Nova, 9, 228-231. 
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Prof. Dr. Karl Stattegger 

Name, institute, position 
Stattegger, Karl, Prof. Dr., 1951 
Institute of Geosciences, Kiel University, Otto-Hahn-Platz 1, 24118 Kiel, Germany 
Phone: +49 431 880 2881, Fax: +49 431 880 4432 
E-mail:  kst@gpi.uni-kiel.de, Web: www.ifg.uni-kiel.de/26.html 
C-3 Professor, Sedimentology, Coastal and Shelf Geology, Institute of Geosciences, Kiel University 

Scientific degrees 

PhD, Geology and Paleontology (1977), University of Graz  
Habilitation, Mathematical Geology (1986), University of Graz 

Professional employment 

since 1990 Professor (C3), Institute of Geosciences, University of Kiel 
1986 – 1990 Associate Professor, Institute of Geology and Paleontology, 

University of Graz  
1977- 1986 Assistant Professor, Institute of Geology and Paleontology, 

University of Graz 
1983 – 1985 Alexander-von-Humboldt fellowship, research stays at FU Berlin and 

Queen’s University Belfast 

Honours, awards, community services, etc. 

Principal investigator in the Cluster of Excellence Univ. of Kiel The Future Ocean, B5 Sea level Rise 
and Coasts at Risk, R6 Dangerous Ocean (since 2007) 
UNESCO Chair Marine Geology and Coastal Management (since 2013) 
Visiting professor at Tongji University, Shanghai (since 2004) 
Co-coordinator: The South China Sea Deep Program, (2013-2017), NSFC. 

10 relevant publications 

Tjallingii, R., K. Stattegger, P. Stocchi, Y. Saito, and A. Wetzel, 2014: Rapid flooding of the southern 
Vietnam shelf during the early to mid-Holocene. J. Quaternary Science 29, 581-588. 

Stattegger, K., R. Tjallingii, Y. Saito, M. Michelli, T. T. Nguyen and A. Wetzel, 2013: Mid to Late Hol-
ocene sea level reconstruction of Southeast Vietnam using beachrock and beach- ridge deposits. 
Global and Planetary Change 110, B, 214-222. 

Bui, V. D., K. Stattegger, D. Unverricht, V. P. Phung, and T. T. Nguyen, 2013: Late Pleistocene–
Holocene seismic stratigraphy of the Southeast Vietnam Shelf. Global and Planetary Change 110, 
B, 156-169. 

Unverricht, D., W. Szczuciński, K. Stattegger, R. Jagodziński, X. T. Le, and L. L. W. Kwong, 2013, 
Modern sedimentation and morphology of the subaqueous Mekong Delta, Southern Vietnam. 
Global and Planetary Change 110, B, 223-235. 

Tjallingii, R., K. Stattegger, A. Wetzel, and V. P. Phung, 2010: Infilling and flooding of the Mekong 
River incised-valley system during deglacial sea level rise. Quaternary Science Reviews 29, 1432-
1444. 

Hanebuth, T.J.J., K. Stattegger, and A. Bojanowski, 2009, Termination of the Last Glacial Maximum 
sea level lowstand: The Sunda-Shelf data revisited. Global and Planetary Change 66, 76-84.  

Szczuciński, W., K. Stattegger, and J. Scholten, 2009: Modern sediments and sediment accumulation 
rates on the narrow shelf off central Vietnam, South China Sea. Geomarine Letters 29, 47-59. 

Vital, H., K. Stattegger, V. E. Amaro, K. Schwarzer, E. P. Frazão, and W. F. Tabosa, 2008: The inner 
continental shelf off northern Rio Grande do Norte, NE Brazil: A modern high-energy siliciclastic-
carbonate platform. In: Hampson, G., Steel, R., Burgess, P., Dalrymple, R.W. (Eds.), Recent ad-
vances in shoreline-shelf stratigraphy. SEPM Spec. Publ. 90, 175-188. 

Caldas, L.H., K. Stattegger, and H. Vital, 2006: Holocene sea level history: Evidence from coastal 
sediments of the northern Rio Grande do Norte coast, NE Brazil. Marine Geology 228, 39-53. 

Hanebuth, T., K. Stattegger, and P. Grootes, 2000: Rapid flooding of the Sunda Shelf - a late glacial 
sea level record. Science 288, 1033-1035. 
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Prof. Dr. Athanasios Vafeidis 

Name, institute, position 

Vafeidis, Athanasios, Prof. Dr., 1969, male 
Institute of Geography, Christian-Albrechts University Kiel, 24098 Kiel 
Phone: +49 431 880 2946   Fax: +49 431 880 4658  
e-mail: vafeidis@geographie.uni-kiel.de, web: www.crslr.uni-kiel.de 
Institute of Geography, Coastal Risks and Sea-Level Rise RG, Christian-Albrechts University Kiel 
Professor, Coastal Risk Management 

Academic Education & Scientific Degrees 
1986 – 1993 Diploma in Rural and Surveying Engineering 
1993-1994 MSc in Physical Geography 
1996 – 2001 PhD in Physical Geography 

Professional employment  
2011 – date W2 Professor in Coastal Risk Management, Institute of Geography, CAU Kiel 
2008 - 2011 W1 Professor in Coastal Risks and Sea-Level Rise, CAU Kiel 
2004 – 2008 Senior Research Fellow, University of the Aegean (GR) & Visiting Research Fellow, 
University of Southampton (UK) 
2001 – 2004 Research Fellow, Flood Hazard Research Centre, Middlesex University (UK) 

Honours, awards, community services, etc. 
Contributing Author: IPCC WGII AR5 - Chapter 5: Coastal Systems and Low-Lying Areas 
Contributing Author: Stern Review on the Economics of Climate Change 
British Chevening Fellowship, Awarded by the British Council of the UK Foreign Office 

Selected Projects 
RISES-AM: Impacts of extreme scenarios of sea-level rise 2013-2016 (EU FP7, ca. € 350K) 
COMPASS – Comparative Analysis of Vulnerability to sea-level rise, 2009 – 2013 (EU FP7, ca € 

300K) 
Coastal Risks and Sea-Level Rise, Future Ocean Excellence Cluster2008-2012 (ca. € 1M) 

10 relevant Publications 
Vafeidis, A. T., Nicholls R.J., McFadden, L., Tol, R.S.J., Hinkel, J., Spencer, T., Grashoff, P.S. Boot, 

G., Klein, R.J.T. (2008). A new global coastal database for impact and vulnerability analysis to sea-
level rise. Journal of Coastal Research, Vol.24 (4), pp 917-924. doi: 10.2112/06-0725.1 

Houghton, K., Vafeidis, A.T., Neumann, B. and A. Proelss (2010). Maritime Boundaries in a rising 
sea. Nature Geoscience, Vol. 3 (11), pp. 803-806. Doi:10.1038/ngeo1029 

Lichter, M., Vafeidis, A.T., Nicholls, R.J., and G. Kaiser (2011). Exploring data-related uncertainties in 
analyses of land area and population in the Low Elevation Coastal Zone (LECZ). Journal of 
Coastal Research, 27 (4), pp. 757-768. 

Hinkel, J., Brown, S., Exner, L., Nicholls, R.J., Vafeidis, A.T. and A.S. Abebe (2012). Sea-level im-
pacts in Africa and the effects of mitigation and adaptation: an application of DIVA. Regional Envi-
ronmental Change, 12 (1), pp. 207-224. 

Schuerch, M., A. Vafeidis, T. Slawig, and S. Temmerman (2013). Modeling the influence of changing 
storm patterns on the ability of a salt marsh to keep pace with sea level rise. Journal of Geophysi-
cal Research, Vol. 118 (1), pp. 84-96. doi:10.1029/2012JF002471. 

Koerth, J., Vafeidis, A.T., Hinkel, J., Sterr, H. (2013). What motivates coastal households to adapt 
pro-actively to sea-level rise and increasing flood risk. Regional Environmental Change, Vol. 13(4), 
pp.8897 – 909. 

Hinkel, J., R. J. Nicholls, R. S.J. Tol, Z. B. Wang, J. M. Hamilton, G. Boot, A. T. Vafeidis, L. McFad-
den, A. Ganopolski, and R..J.T. Klein (2013). A global analysis of erosion of sandy beaches and 
sea-level rise: An application of DIVA.  Global and Planetary Change , Vol. 111, pp. 150-158. 

Hinkel, J., D. Lincke, A.T. Vafeidis, M. Perrette, R. J. Nicholls, R.S.J. Tol, B. Marzeion, X. Fettweis, C. 
Ionescu, and A. Levermann, 2014. "Coastal flood damage and adaptation costs under 21st century 
sea-level rise." Proceedings of the National Academy of Sciences 111, (9). pp. 3292-3297. 

Koerth, J., Vafeidis, A. T., Carretero, S., Sterr, H., & Hinkel, J. (2014). A typology of household-level 
adaptation to coastal flooding and its spatio-temporal patterns. SpringerPlus, 3(1), 466.  

Brown, S., Nicholls, R. J., Hanson, S., Brundrit, G., Dearing, J. A., Dickson, M. E., Gallop S.L. Gao S., 
Haigh I.D., Hinkel, J., Jiménez, A.J., Klein R.J.T., Kron W., Lázár, A.N., Neves C.F., Newton A., 



16. Oktober 2014 63 

Pattiaratachi C., Payo A., Sánchez-Arcilla, A., Siddall M., Shareef A., Tompkins E.L., Vafeidis 
A.T., van Maanen B., Ward. P. & Woodroffe, C. D. (2014). Shifting perspectives on coastal impacts 
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