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Abstract. Gro83 Glienicker Lake and Sacrower Lake are two
lakes in the Berlin-Brandenburg region that are facing sig-
nificant challenges due to declining water levels associated
with climate change. In this paper, we report on a study that
employed a mixed-method approach, incorporating ethno-
graphic research, a household survey and stakeholder work-
shops, to address: (1) public and stakeholder perceptions of
these declining lake levels (2) the social structures that inter-
act with these perceptions, (3) the willingness to act and per-
ceptions of responsibility, and (4) the local practices for deal-
ing with these challenges. Our analysis reveals that lake level
loss offers a prism through which such a hazard becomes vis-
ible and understandable as shaped by the interdependence of
natural and social processes. From this understanding, we de-
velop possible paths forward in governing risks adaptively.
Such an expanded understanding of lake level loss as a so-
cionatural hazard enables the orchestration of more compre-
hensive solutions to such phenomena than is possible solely
on the basis of technical remedies to such hazards.

1 Introduction

The capital region of Berlin-Brandenburg in northeastern
Germany is known for its numerous surface waters, and the
proximity of these bodies of water has instilled a sense of
familiarity with water in the region’s residents (Meyerhoff
et al., 2014). In total, the region counts 33 000 km of water-
courses and approximately 10000 ponds and lakes, which
suggests a large supply for daily water needs (Riicker et
al., 2019; BUND Brandenburg, 2024). In recent decades,
however, these surface waters have come under pressure due
to climate change, which has been exacerbated by dry and
hot summers such as that of 2018 (Germer et al., 2011; Niitz-
mann and Mey, 2007; Heinrich et al., 2019). One visible pa-
rameter of this for the wider public are water bodies affected
by falling water levels.

The issue of impending water scarcity is now well doc-
umented in Berlin-Brandenburg, with both drought events
and reduced groundwater recharge mentioned as important
factors (Heinrich et al., 2019; Pohle et al., 2025; Francke
and Heistermann, 2025). Recent studies at two lakes in
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the periphery of Berlin, namely Grof§ Glienicker Lake and
Sacrower Lake, have attempted to identify potential causes
of the observed water level decline. These two lakes are
the study site for this paper. Investigations of the influence
of groundwater trends and subsurface flow (Mahmoodi et
al., 2025), water balance models (Somogyviari et al., 2024),
and changes in precipitation (Olmez et al., 2024) suggest
that the observed decrease in lake level of Grof3 Glienicker
Lake between 2002 and 2015 can be attributed to lower net
precipitation, which, however, cannot fully explain the steep
decrease in lake level since 2015. All these studies provide
valuable insights into the complexity of managing surface
water loss in the region. However, the multitude of factors to
be considered also points to the inherent uncertainties as well
as associated challenges in deriving effective and actionable
climate adaptation options.

For two decades now, matters of sinking water levels have
concerned and continue to concern a local population that
has grown accustomed to organizing its economic, social and
cultural aspects of life along these two surface waters. For
local residents at Grof3 Glienicker and Sacrower Lake, the
lakeshores are points of community life, hosting social and
cultural activities, educational opportunities, and private and
public gatherings. Additionally, day trippers from surround-
ing urban areas come to swim or hike, making the two lakes
spots of recreational value. In this context, lakeside residents
refer to initial moments of raising awareness for their lake’s
issues. On the website of a citizens’ initiative, a group of
people could be seen on camera standing waist-deep in the
water of Grof} Glienicker Lake and holding up a big sign
that read “Help”, signaling their lake to be in great danger
of disappearing (Haid-Loh et al., 2025, p. 4). They had been
conveying to local administrations for years that the lake’s
water level is dropping rapidly. Ever since, Grof3 Glienicker
Lake and Sacrower Lake have become the focus of intense
discussions about water management and responsibilities in
relation to private and public water use (Degener, 2020). This
also sparked conversations about local community life con-
nected to water and highlighted the diverse approaches to the
two lakes held by political representatives, visitors and local
residents (Kramer, 2021). Furthermore, these debates have
exacerbated existing frictions between local citizens on the
one hand, and administrative bodies on the other, over the
uncertainties in the search for reasons and solutions to water
issues (Gorke, 2021; Grote, 2024).

Against this background, we address local perceptions and
actions in the context of this case study, contributing to the
special issue on current and future water-related risks in the
Berlin—Brandenburg region by addressing the hazard of lake
level loss in the region as more than just natural. This ties in
directly with several strands of current scholarship on climate
adaptation, hazards and risks. In recent decades, adapting to
climate change impacts such as water scarcity has been in-
creasingly problematized as not only an ecological but also
a social and political challenge (Eriksen et al., 2015). Sim-
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ilarly, definitions of hazard have evolved in recent decades
to include any potential source of harm as well as a broader,
more interdisciplinary understanding of the concept, encom-
passing socio-political aspects and how individual and col-
lective perceptions of risk should be recognized for risk gov-
ernance (Klinke and Renn, 2021). Consequently, purely tech-
nical and managerial approaches to climate adaptation and
risk governance are increasingly being called into question
(Nightingale et al., 2020), because they tend to overlook
the complex interplay of factors across physical, political,
and cultural domains that contribute to the overall hazard
landscape and that need to be considered to comprehen-
sively understand and address risk in social-ecological sys-
tems (Spencer and Alexandra, 2024).

In line with these recent conceptual developments, we
adopt an expanded concept of hazard and apply it to our case
study by including not only the physicality of declining lake
levels, but also its uncertain origins, its individual and col-
lective perception and the social harms and consequences as-
sociated with them. We thus position our study within con-
temporary hazards research, which expands the understand-
ing and management of risk through social science perspec-
tives, by taking into account human behavior, social struc-
tures and perceptions, and cultural contexts and practices.
Building on these social science perspectives enables us to
identify how local communities perceive and respond to haz-
ards, which is critical for effective risk communication and
mitigation strategies (Cornell and Jackson, 2013). By incor-
porating these insights, interdisciplinary hazard research can
develop more comprehensive and inclusive risk governance
approaches that consider the needs and capacities of diverse
populations and ensure that “hard-path”, technical solutions
are complemented by “soft-path” strategies that address hu-
man and social dimensions, leading to more resilient and
adaptive communities (Gleick, 2003; see also Tierney, 2014;
Blaikie et al., 2014; Burton, 1993).

Ontologically, adopting this expanded concept of haz-
ard means understanding the declining water levels of Grof3
Glienicker Lake and Sacrower Lake as a socionatural hazard.
While socio-ecological approaches treat society and nature
as interacting but separate systems, socionatural perspectives
emphasize their inseparability — seeing nature as socially pro-
duced and society as materially embedded (Latour, 1993),
which helps to avoid reifying the nature/society divide and to
better grasp and understand the relationality and dynamics of
human—nature entanglements (West et al., 2020). This line of
enquiry is further developed in the present study, which con-
siders empirical conceptualizations of the hazard to be a di-
alogue of material changes and ontological framings. These
conceptualizations are not only a reaction to changing ma-
terialities, but are also intertwined with social, cultural and
political debates about the hazard, which feed back into in-
dividual and collective framings of the hazard. For our case
study, this socionatural perspective means that we examine
how the declining water levels of Grof3 Glienicker Lake and
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Sacrower Lake and the resulting material and social conse-
quences are shaped by the interplay of ecological dynamics,
human perceptions, social relations, and institutional frame-
works (Boelens et al., 2023). The way in which people dis-
cuss and respond to these challenges in the context of these
dynamics then loops back to how the material changes of the
lakes are perceived. Consequently, the declining lake levels
are constantly formed and reformed as a socionatural hazard.
In this capacity, they can be used as a prism to understand the
hazard on a more profound level and through which a broader
set of ecological and social challenges around the lakes are
diffracted and thus made legible.

In the following, we first describe the case study and
our mixed-methods approach that draws on a range of so-
cial science methods from political science, psychology, eco-
nomics, and anthropology. The research questions that struc-
ture the analytical chapter thereafter concern (1) perceptions
of socionatural change, (2) the social structures that inter-
act with these perceptions, (3) willingness to act and per-
ceptions of responsibility, and (4) local practices for dealing
with the challenges. The analysis examines the challenges
that the growing water publics in Berlin and Potsdam per-
ceive as central to the lake environment and the rationale be-
hind these risk perceptions. This is followed by a presenta-
tion of the current strategies of lake residents and their sense
of individual and collective agency in political and environ-
mental transformation processes. Our analysis reveals a dy-
namic and changing approach to the lake as both a public
and private space, the need for a governance that supports
and enables residents’ perceptions of self-efficacy regarding
their influence on political decision-making processes, and
the problems of adopting one-size-fits-all strategies of action
and communication. Finally, we provide insights on how to
deal with heterogeneous stakeholder perspectives, drawing
on recent studies and lessons learned in the field of adaptive
governance.

2 Materials and methods
2.1 Case study area in Berlin-Brandenburg

Grof3 Glienicker Lake and Sacrower Lake are two fresh-
water lakes located in Germany’s capital region of Berlin-
Brandenburg (Fig. 1). They are situated between the Span-
dau district of Berlin and the city of Potsdam, the capital
of the state of Brandenburg. Both lakes are exclusively fed
by groundwater, i.e., they have no surface inflow and thus
ultimately depend on the rainfall and the evapotranspiration
in the case study area (Somogyvdri et al., 2024). As in the
entire Berlin-Brandenburg region, the hydrology of the case
study area is fundamentally characterized by dryness. While
the annual precipitation remained more or less constant in re-
cent decades, the spatio-temporal variability of precipitation
patterns and in particular the changes in the frequency and in-
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Figure 1. Map of the case study area. Base map © OpenStreetMap
contributors 2025. Distributed under the Open Data Commons
Open Database License (ODbL) v1.0. Border layers © GeoBasis-
DE/LGB, dl-de/by-2-0 (data not changed). Land cover DE —
Sentinel-2 — Germany from the German Aerospace Center (DLR).

tensity of precipitation extremes have increased significantly
in the context of climate change, as historical data show (Bart
et al., 2025).

GroB3 Glienicker Lake spans approximately 67 ha, with
a maximum depth of 11m (Berlin, 2025; Landeshaupt-
stadt Potsdam, 2025a). The lake is divided by the Berlin-
Brandenburg border, separating the localities of Grof3
Glienicke (as part of Potsdam) and Kladow (part of Berlin’s
Spandau district). The Berlin Wall used to stand directly on
the shores of Grofl Glienicke because the border between
East and West Germany ran through the lake from 1945 to
1989. Since the end of the 1990s, the area became more pop-
ulated and today, both lakes are a popular destination for
recreational activities such as swimming, boating, and pic-
nicking (see Sect. 3.3 for more on this).

Sacrower Lake is located entirely in Brandenburg next to
the Sacrow district of Potsdam. It covers an area of approx-
imately 110 ha and has a maximum depth of 39 m. It is sur-
rounded by dense forests that are part of the Sacrower Lake
and Konigswald Nature Reserve (Landeshauptstadt Potsdam,
2025c¢). Formerly, there was a connection to Grof3 Glienicker
Lake to the north and with the Havel. This canal that led to
the Havel, which is now obstructed, is referred to as Schif-
fgraben. The lake is valued for its biodiversity and tranquil
setting, attracting visitors interested in hiking, bird watching,
and swimming. Unlike the Grof3 Glienicker Lake, Sacrower
Lake is located in a nature reserve (Flora-Fauna-Habitat)
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and provides a more natural environment (Landeshauptstadt
Potsdam, 2025b).

In 2024, approximately 20 000 people lived in the imme-
diate vicinity of the two lakes (Landeshauptstadt Potsdam,
2025d; Amt fur Statistik Berlin-Brandenburg, 2025), which
are both located in the less densely populated area between
the German capital the city of Berlin — itself a federal state
— and Potsdam, the capital of the federal state of Branden-
burg. Grof3 Glienicke, a historic village located on the west-
ern shore of the lake named after it, was incorporated into
Potsdam in 2003, features residential areas, and the commu-
nity is characterized by a mix of urban and rural settings with
increasing residential development in recent years. Located
on the eastern shore of Grof} Glienicker Lake, the locality of
Kladow is a suburban residential area belonging to Berlin.
It is connected to Grof3 Glienicker Lake in the west and the
river Havel in the east, as well as other natural and cultural
attractions. Sacrow is the smallest district of Potsdam and
lies between Sacrower Lake to the west and Havel in the
south and east. Sacrow is surrounded by the forests around
Sacrower Lake and the Konigswald Nature Reserve, which
offer opportunities for outdoor activities and nature conser-
vation.

2.2 Mixed-methods approach

In this paper, we follow Bourdieu’s work to complement
qualitative approaches with quantitative surveys and statis-
tical data to seek a comprehensive understanding of a phe-
nomenon (Fries, 2009; Lebaron, 2009). We seek to “under-
stand” (Bourdieu, 1996) socionatural dynamics by combin-
ing the qualitative and quantitative study of individual and
social perceptions and meaning-making strategies with the
quantitative study of the social conditions that shape those
perceptions and are shaped by them. This dialogue between
quantitative and qualitative research approaches forms an in-
terpretative approach (Timans et al., 2019). This paper fo-
cuses on the decline in the water levels of the two lakes,
which was initially declared a hazard by local residents. La-
beling it a hazard sparked wider conversations about adaptive
measures. In our analysis, we are trying to understand how
practices and narratives are shaping the hazard, and how in-
teractions in the social and natural environment again shape
perceptions.

The mixed-methods approach (Fig. 2) in our case study
draws on qualitative research (i.e., interviews, participant ob-
servation, workshops and focus groups with residents and
stakeholders) and quantitative research data (i.e., surveys and
survey experiments with the local population and the Berlin-
Brandenburg population; Yin, 2014; Guetterman and Fet-
ters, 2018). Participants in the research included residents of
Potsdam (Grof} Glienicke and Sacrow) and Berlin (Kladow),
stakeholders involved in the research consortium from citi-
zens’ initiatives of Grof} Glienicke, Sacrow and Kladow, rep-
resentatives of the Potsdam and Berlin administrations, and
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visitors from other districts of Berlin. Combining such di-
verse research methods and sources under the guiding prin-
ciple of methodological eclecticism helps address complex
research questions by leveraging the strengths of each while
mitigating their weaknesses. It emphasizes flexibility and
practical problem-solving over strict methodological purity
and is therefore particularly common in the social sciences,
where complex questions often require interdisciplinary and
multidimensional analyses (Greene et al., 1989; Kroos, 2012;
Johnson and Onwuegbuzie, 2004).

2.2.1 Ethnographic methods

As part of ethnographic research, participant observations,
qualitative semi-structured interviews, and informal discus-
sions (Shah, 2017) were conducted. In an inductive process
to understand current social, political and cultural dynamics,
the research questions dealt with local human-water relations
in terms of daily activities and discussions at the lakes. Fur-
thermore, this research sought to understand how residents
perceive change and act in times of crisis and transformation.
This addressed both residents active in citizens’ initiatives,
concerned but not politically involved residents, and visitors
who enjoyed the lakes as recreational areas. Further, it in-
cluded conversations with local administrators and profes-
sional representatives like foresters and fishermen. Discus-
sions at events with representatives from each neighborhood
were followed by household interviews and informal inter-
views with 32 interviewees. This was complemented by par-
ticipation in action days around the lakes, cultural events, and
the analysis of online representations and documents. Qual-
itative data analysis was carried out inductively, with codes
grouped into thematic fields (Ridiker, 2023). These were dis-
cussed in preparation for the survey and in accompanying the
stakeholder workshops.

2.2.2 Household survey

The insights from the ethnographic research informed the de-
velopment of a quantitative survey of residents living near
GroB Glienicker Lake.! Invitations to the survey were sent
out using postcards, with 5000 postcards hand-delivered and
25000 sent via mailings. Of those invited, 644 residents re-
sponded and completed the survey and survey experiment
online by scanning a QR-code or following a link to the sur-
vey website. While the response rate is low (2.2 %), respon-
dents were heterogeneous in terms of socio-demographic
characteristics, perceptions of challenges, and contributions
to the lake. A discrete choice experiment assessed trade-offs
in lake attributes including water quantity and quality, pub-
lic paths and facilities and biodiversity against hypothetical
costs. Further information on the discrete choice experiment
can be found in the Supplement. Retrospectively, the results

IThe survey can be made available upon request.
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Overarching themes

(1) Perceptions of social-
ecological changes

(2) Social structures underlining
and interacting with perceptions

(3) Willingness to act and
perception of responsibilities

(4) Local practices for dealing
with challenges

Figure 2. Conceptual depiction of the mixed-methods approach leading to the overarching themes of analysis through the lens of the so-

cionatural hazard of lake level loss.

of the survey aided the generalization of ethnographic re-
search to a wider population.

2.2.3 Stakeholder workshops

In addition, a series of four transdisciplinary workshops was
held between fall 2023 and summer 2024 with largely the
same 8 to 10 representatives per workshop from citizens’ ini-
tiatives at the lakes and public authorities involved in water
management around the lakes as well as from local politi-
cal organizations and research institutes (see Table 1; some
individuals represented more than one organization, which
is why there are more organizations listed than individuals
present at each workshop). This workshop series was built on
the resilience assessment framework for farming systems de-
veloped by Meuwissen et al. (2019). This participatory and
workshop-based approach that allows for the integration of
the perspectives of a diverse group of stakeholders, and we
adapted it to the needs and specificities of social-hydrological
systems, i.e., water-centered human-environment systems in
which hydrological and social processes influence each other
in complex ways (Mao et al., 2017).> The first step in
this process was to define the study area as such a social-
hydrological system based on its main physical and social
characteristics and the core and contextual actors that shape
it. Against this background, the essential functions this sys-
tem is supposed to fulfill (see Fig. 7 in Sect. 3.2.1) were se-
lected and operationalized in a participatory manner by iden-
tifying indicators that represent these essential system func-
tions. Subsequently, a longitudinal recollection of the devel-
opment of the most important indicators has been conducted
to identify resilience challenges and discuss the strategies ap-
plied in response to these challenges and their current perfor-

2The structure and the guiding questions of the stakeholder
workshop series can be made available upon request.
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mance in terms of the system’s resilience. The third step was
to extrapolate the development of the selected indicators into
the future in order to identify future resilience challenges.
Based on this, the fourth step was to develop strategies for
action corresponding to this future trajectory that adequately
address both current and anticipated resilience challenges so
that the system can maintain or, if it is not currently doing so,
be enabled to fulfill its essential functions.

To fully exploit the potential of a mixed-methods ap-
proach, we considered the empirical data from all three stud-
ies and combined their findings to gain a deeper understand-
ing of the mechanisms behind different local perceptions. We
thus used the method of triangulation, although not primarily
to cross-validate our empirical findings, but rather to deepen
and widen our understanding of the socionatural phenomena
at and around the lakes in the sense of Yeasmin and Rah-
man (2012). Based on this, we generated overarching themes,
which we formulated as questions in order to relate results
from individual empirical approaches to each other and to
the overarching discussions in the joint research project. Af-
ter several iterations, we arrived at these four thematic blocks
that structure the results section below: (1) the socionatural
changes that people perceive as challenges, (2) the interre-
lations of these perceptions with the social, cultural, politi-
cal, and historical contexts of life at the lakes, (3) the per-
ceived responsibilities and willingness of citizens to act, and
(4) the local practices that are already underway in the face
of the perceived challenges. This iterative, complementary
methodological approach combining qualitative and quanti-
tative methods, allowed us to jointly structure and ultimately
answer the research questions regarding the socionatural haz-
ard of lake level loss as a prism through which both the risk of
ecological and social challenges become diffracted and more
apparent.

Nat. Hazards Earth Syst. Sci., 25, 4731-4753, 2025
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Table 1. Organizations represented throughout the stakeholder workshop series.

No.  Organization Sector
1. City Administration of Potsdam (Urban Development, Construction, Economy and Environment Division) ~ Public administration
2. GroB Glienicker Forum Local political party
3. Local Advisory Council GroB Glienicke Municipal council
4. Pro-GroB-Glienicker-See citizens’ initiative Civil society
5. Potsdam Institute of Inland Fisheries Science
6. Sustainability Platform Brandenburg Public sustainability network
7. Citizens’ Advisory Council Sacrow Civil society
8. Freies Ufer Civil society
9. Potsdam Institute for Climate Impact Research Science
10.  Kladower Forum Civil society
11.  State Forest Enterprise Brandenburg (Forest enterprise Finkenkrug, Forest district Krampnitz) Public administration
3 Results lockdown measures during the Covid pandemic, which also

3.1 What socionatural changes do residents perceive as
challenges?

People living around the two lakes emphasize their aware-
ness of the decrease in lake water levels. In initial conversa-
tions during ethnographic research on the street, in interviews
around kitchen tables and at events, very often the lack of wa-
ter was the first thing to be emphasized. This then marked not
only a starting point for conversations with the researchers,
but also the linchpin of the lake residents’ own problem anal-
ysis. In general, discussions and practices start with this nar-
rative of the danger of the sinking lake level. However, the
challenges associated with this first narrative point to a more
complex picture of this hazard. What seemed to be a natural
phenomenon, involving the loss of water, prompted people to
point towards a wider range of perceived changes at the lake.

The survey of residents living close to the lakes also
shows that they are highly aware of diverse changes at Grof3
Glienicker Lake. Although the problem frames at the lake
may vary among residents, groups, and initiatives, the re-
sponses in the quantitative survey paint a clearer picture of
recognized changes and challenges at the lake. Nearly 80 %
of survey respondents indicated that they had noticed a sharp
decline in the lake level (Fig. 3). While 35 % of respondents
felt that water quality had declined slightly or greatly, ap-
proximately half of the respondents either did not notice a
change, or indicated that it had stayed the same. Similar re-
sponses were received for bird, insect, and plant diversity.
During the joint exploratory phase with interviews to prepare
the survey questions, the topic of lake level loss very quickly
opened up discussions about further problems of everyday
life in this area, putting into context the other challenges
mentioned in close relation to the falling lake level (also in
the initial interviews with residents). In the survey, strong
majorities perceived that the number of visitors (> 80 %),
vehicles (> 80 %), and litter (65 %) had increased slightly
or greatly. Indeed, many open-ended responses highlighted
issues such as littering and visitor pressure resulting from

Nat. Hazards Earth Syst. Sci., 25, 4731-4753, 2025

led to trampling of shoreline vegetation, unsanitary infras-
tructure and wild bathing.

This general awareness of current changes translates into
concerns about the future for the Grof3 Glienicker lake, in
which almost 90 % of the survey respondents reported the
water level to be a large or very large future challenge for
the lake (Fig. 4). Furthermore, people living in this area
equally consider higher temperatures, less rainfall, and cli-
mate change as challenges. More than half believed private
water use to be a high or very high danger for the lake, and
45 % considered groundwater extraction by water utilities to
be an issue. In addition to water quantity, the residents identi-
fied water quality as a challenge for the future (60 % high or
very high). Further responses from the interviews revealed
that the residents had an understanding of ecology and the
impact of human activity. They recognized the importance
of maintaining good water quality through proper water lev-
els and natural vegetation along the shore. Here, residents
see pressures from the population and rising number of vis-
itors and highlighted the ecological challenges with people
not taking care of their surroundings (i.e., trampling of reed
vegetation along shore by the increasing number of visitors).
The ecosystem was one of the main concerns expressed in
conversations. However, these are weighed against the util-
ity value that residents in this region derive from them. This
leads them to develop an appreciation for their surroundings,
which they then prioritize preserving. We will go into further
detail about this in Sect. 3.4.

Interestingly, the perceived lake-related risks expressed in
the survey that are associated with climate-related changes
may not be consistent with the overall perception of climate
change risks in the region. The majority of respondents (over
80 %) perceived climate change to be a significant future
challenge for the lake (Fig. 4). However, a small proportion
of respondents did not consider climate change to be an is-
sue, or were unaware of it. In another set of questions not di-
rectly related to the lake, respondents indicated their percep-
tions on a scale from very true to very false concerning the
statements “Climate change is mainly caused by humans”,

https://doi.org/10.5194/nhess-25-4731-2025
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Figure 3. Perceived awareness of changes at Grof3 Glienicker Lake from the survey (N = 644).
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Figure 4. Perceived future challenges or dangers for Grof3 Glienicker Lake from the survey (N = 644).

“There are many different scientific opinions about climate
change”, and “The media exaggerate the possible effects of
climate change” (Fig. 5). These responses were also used in
the choice model to examine the direction of the effect such
perceptions have on the willingness to pay for changes in the
attributes of the choice experiment (see Sect. 3.3). The ma-
jority of respondents (almost 80 %) in the household survey
believe that climate change is primarily caused by humans,
and almost 50 % agree that this statement is very accurate.
Moreover, as can be seen in Fig. 5, one-third or less believe
that the media exaggerate the effects of climate change and
that the scientific community is divided on climate change.
This suggests that the sources of risk perception, such as
the role of climate change in creating or causing the chal-
lenges at the lake, may not always be potential influenc-
ing factors. While most people recognize the connection be-
tween climate change and the challenges facing the lake,
some remain skeptical about anthropogenic climate change
and may attribute the changes to other causes. This could
impact people’s willingness to change their behaviors, either
individually or collectively. When talking to people, topics
connected to global warming, water scarcity and changes in
weather patterns are connected to current climate politics.
While some refrain from being “distracted” by this topic, it
still brings up matters of anthropogenic influences of the en-
vironment for them. Human behavior that does not take care
of the surroundings was strongly criticized by residents. Peo-
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ple would rather rely on what they experience in their every-
day lives. In this way, life at the lake becomes a first-hand
experience of discourses that are otherwise mentioned in po-
litical debates or in the media. They turn to other examples of
affected water bodies in the region and search for solutions
to preserve the waterscape.

This general awareness of ongoing socionatural changes
at the lakes — albeit with sometimes different explanations
for them — established in the ethnographic interviews and the
quantitative survey is very much in line with the assessment
of future challenges to the lakes as a social-hydrological sys-
tem during the stakeholder workshops. While the stakeholder
workshops differed to the other research parts in terms of
the aim and approach, their analysis leads to a complemen-
tary depiction of the challenges. The set of challenges in the
quantitative survey was predefined in accordance with the ex-
plorative interviews in collaboration with the ethnographic
research. Similarly, the challenges rated in the stakeholder
workshops were pre-selected based on desk research and
joint interviews with political and ethnographic focus and
then verified by the participants during the first workshop.
Afterwards, participating stakeholders rated the challenges
identified this way on a scale from getting smaller (—2) to
staying the same (0) to getting bigger (2), as shown in Fig. 6.
Although there is some heterogeneity among the responses,
the general result of this assessment is that all these aspects,
which were already perceived as challenges, were expected
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Figure 5. Climate change skepticism among residents from the survey (N = 644).
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Figure 6. Average stakeholder perception of future challenges be-
coming smaller (—2), staying the same (0) or becoming larger (2;
N =38).

to become even more problematic (with the exception of pop-
ulation growth).3

These results of the stakeholder workshops concerning the
biggest future challenges for the socio-hydrological system
align with the residents’ perceptions of the biggest changes
and challenges around the lakes collected in the survey in
that they point to a similar set of ecological changes (such
as higher temperatures, more dryness/evaporation, less rain,
and altered precipitation patterns) and social developments
(such as increased number of visitors, population growth, and
harmful user behavior). In addition, the stakeholders’ assess-
ment of the biggest future challenges reveals a perceived gov-
ernance failure around the lakes, as they identify a lack of re-
sources in administration, inadequate or unclear management
structures/responsibilities, and a lack of or contradictory reg-
ulations as among the currently largest challenges. They also

3In addition, there was confusion among workshop participants
during the assessment as to whether population increase included
only the communities in immediate vicinity or also the wider sur-
roundings of the lakes. During the discussion after the assessment,
however, it was clarified that participants expect considerable pop-
ulation growth in the nearby northern areas of Potsdam (see also
Sect. 3.2), which is actually expected to aggravate the status of the
socio-hydrological system of the lakes. Taking this into account, it
can be concluded that all of the currently identified challenges are
actually expected to become more severe in the future by the partic-
ipating stakeholders.
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expect these three governance-related challenges to become
even more relevant in the future (especially the lack of re-
sources in administration).

3.2 What preferences and social structures underlie
and interact with these perceptions?

The previous chapter outlined the perceptions of the changes
and challenges associated with the two lakes and provides a
clear picture that, overall, residents and stakeholders strongly
perceive changes and recognize future challenges for the
lakes. This strong perception is due to the central role that
both lakes play in social, political and cultural life around
them, as field visits and conversations revealed. Both lakes
are open to the public in some areas and are therefore highly
valued. However, access is restricted in other areas due to pri-
vate ownership or environmental protection zones. Sacrower
Lake is used for local recreation, and walking and running
are popular activities there. Swimming is tolerated only in a
designated bathing area due to landscape protection regula-
tions. Grof} Glienicker Lake has become even more involved
in community activities for local residents, and its designated
bathing areas make it a popular meeting place. Environmen-
tal education, political education programs on German his-
tory, festivities and gastronomy are always related to the lake.
Here, too, social family experiences are linked to the history
of the lake. In everyday life, the lake is a meeting place for
walkers, runners, swimmers and local anglers who are mem-
bers of the fishing club. The above-mentioned perceptions of
socionatural changes as (future) threats thus take place in a
wider social, cultural, political and historical context.

We now turn to those contexts that are important to un-
derstand in order to see how certain perceptions have been
framed. This gives insights into the general preferences of
residents and visitors regarding life at the lakes, which we
found to be related to the social and demographic structure
of the lakeside settlements, the political history of the area,
and the fragmented administrative responsibilities around the
lakes.

3.2.1 General preferences regarding the lakes and their
future

When stakeholders were asked about the essential functions
of the lake as a social-hydrological system during the work-
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shops (see Sect. 2.2), an attractive and healthy living space
offered by the lakes and the social participation they enable
were rated highest (Fig. 7).* The residential area of Sacrow,
GroB Glienicke and Kladow is currently characterized by its
proximity to the city, but its distance from the urban center
gives it a village feel. The necessary shopping facilities are
complemented by only a few cafés and a handful of restau-
rants. A restaurant on the northern shore of Lake Sacrow has
been converted into a temporary event venue, and the café on
Grof Glienicke Lake is usually open on weekends during the
summer months. Both residents and visitors therefore em-
phasize the tranquility of the area and the natural surround-
ings by the water. The preference to keep this healthy envi-
ronment intact is thus related to the rising number of people
and visitors and their (allegedly) harmful behavior. Closely
related to the attractiveness of living space and social partici-
pation is the environmental health of the system, represented
by the functions of biodiversity and climate protection as
well as the conservation of natural resources. These functions
are perceived as being indirectly challenged by the increas-
ing number of users and their harmful behavior and — more
importantly — directly challenged by the decline in lake water
levels and quality. Lastly, the meaning of the lakes with re-
gard to the preservation of the historical and cultural identity
of the region plays a meaningful role in the participants’ eval-
uation of the essential functions of the social-hydrological
system.5

These essential functions of this socio-hydrological sys-
tem align with the preferences for future changes at the lake
found in the quantitative survey (Fig. 8). Nearly 100 % of
respondents indicated the importance of water level stabi-
lization as important or very important, and almost 80 % of
respondents perceived future improvements in water quality
to be important or very important. Improved waste disposal
was similarly ranked by over 90 % of respondents. The sub-
sequent issues with the recognized increase in the number of
visitors above were also reflected in the importance or high
importance of better enforcement of rules and more provision
of information about the lake as a natural environment. As a
result, residents do not assign a higher importance to more

4Although they differ in concept and survey method, we con-
sider the preferences for future changes at the lakes collected in
the quantitative survey and the essential functions of the social-
hydrological system collected in the stakeholder workshops to be
largely identical in meaning. Both are concerned with what is es-
sential to the participants with regard to the lakes now and in the
future.

5 Although ranked lower on the list of essential functions shown
below, the lake also has an economic relevance for lake-side prop-
erty owners. Property values around the lakes have risen consider-
ably in recent decades due to the influx of population into the area
(see below). This value depends at least partly on the status and ex-
istence of the lakes, so the loss of lake levels is also an economic
threat to some of the residents, especially to those whose property
is still directly on the lakes.
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cafés, shops, restaurants or parking spots. Despite this, resi-
dents do see value in access to the lake and transportation in
general, with just under 50 % of respondents assigning im-
portance or high importance to better public transportation
and bike paths.

Through this, we can distill two overarching themes: first,
participants highly value the ecological status of the lakes
and the adjacent water-dependent ecosystems. Second, they
care about the social services these ecosystems provide, such
as an attractive living space and social participation. How-
ever, the economic value of the lakes is less important as re-
flected in the fact that investments in public infrastructure
are only valued if they are perceived to improve the ecologi-
cal status of the ecosystem and not its tourism value. Rather,
they are critical of further changes that enable greater public
access, which is consistent with the results presented in the
previous section where this aspect was identified as one the
main challenges to the lakes and life at the lakes.

3.2.2 Social and demographic structure

The preferences of residents regarding the lakes are partly
shaped by demographic developments and the social struc-
ture of the region, which therefore also influence the percep-
tions of socionatural changes around the lakes. With regard
to the quantitative survey, the sample from the study area was
older (55 years on average) than the average population age
of Berlin (42.8 years; Amt fiir Statistik Berlin-Brandenburg,
2024a) and Potsdam (43.2 years; Amt fiir Statistik Berlin-
Brandenburg, 2024b). Overall, 66 % of the sample had at
least a first degree and the average net income per month was
over EUR 5000, while the average monthly gross incomes
of fully employed residents are approximately EUR 4500
for Berlin and EUR 3600 for Brandenburg (Amt fiir Statis-
tik Berlin-Brandenburg, 2024c). Almost 60 % of the sample
were employed at least part-time during the survey. The av-
erage household size was about 2.7 persons, higher than in
Berlin (1.9 persons, Amt fiir Statistik Berlin-Brandenburg,
2024d) and Potsdam (1.9 persons; Amt fiir Statistik Berlin-
Brandenburg, 2024e). Single-family dwellings form the main
component of the settlement structure, especially near the
lakes. These figures are in line with the official data on the
demographic and social structure in the region, which on
both sides of the lakes is characterized by a relatively high
proportion of older, wealthier people with a relatively high
social and educational status with stable dynamics (Bezirk-
samt Spandau von Berlin, 2021; Landeshauptstadt Potsdam,
2023).

The demographic structure of the case study area has not
always been like this. In fact, it changed significantly after
the German reunification in 1990, especially on the Pots-
dam side. The population of Grof3 Glienicke, for example,
more than tripled from about 1500 inhabitants in 1990 to
about 5000 inhabitants today, mainly because it became an
attractive area for relatively affluent elderly people and fam-
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Figure 7. Ranking of essential functions of the social-hydrological system of the lakes from the stakeholder workshops (N = 8; participants
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Figure 8. Preferences for future changes at Grof3 Glienicker Lake from the survey (N = 644).

ilies from Berlin, but also from other parts of former West
Germany. Accordingly, more than 70 % of the (mostly de-
tached and semi-detached) houses in Grof3 Glienicke were
built after 1990 (Landeshauptstadt Potsdam, 2023: 66—67).
The population in Grof§ Glienicke and Sacrow is expected
to keep growing steadily in the future, although at a slower
pace than before. However, in 2019, the city of Potsdam de-
cided to develop a new city district on a former military site
close by that is expected to be home to 10 000 inhabitants un-
til 2040. Kladow is also characterized by a relatively affluent
population that has grown significantly in the last decades,
especially in the vicinity of the lake. However, this growth is
expected to come close to a halt in the near future (Bezirk-
samt Spandau von Berlin, 2021).

Thus, even though the population directly at the lakes will
probably not grow significantly anymore in the future, the
overall usage pressure on the lakes from people living di-
rectly at or near the lakes and using them for leisure and
recreation will probably continue to grow. This will affect
both the ecological status of the lakes and adjacent ecosys-
tems and how people in the area perceive and attribute corre-
sponding changes. These socio-demographic developments
and the growing number of visitors at the lakes (see below)
have raised concerns among residents about the additional
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pressure these developments will put on the lake sites, as well
as their ability to cope with this pressure given the lack of ap-
propriate infrastructure. Although people support making the
lakes accessible to everyone, they fear that existing paths will
be ignored and that littering will increase.

In addition, both lakes have become a popular tourist desti-
nation in the last decade. During ethnographic research, local
residents pointed out that people were particularly attracted
to the nearby lakes during lockdowns due to the coronavirus
pandemic in 2020 and 2021. During this period, local recre-
ation areas became increasingly popular and people from the
city traveled to nearby lakes. This increase in visitors is as-
sociated with several challenges and associated preferences
for future changes, such as the growing challenge of harmful
user behavior (see Fig. 6 in Sect. 3.1) or the desired mark-
ing and inspection of designated bathing areas, sanitary and
waste disposal facilities, and traffic management (see Fig. 8
in Sect. 3.1). Although visitor numbers peaked during the
pandemic, the growing population of the Berlin metropoli-
tan area raises concerns that the pressure of use will con-
tinue to increase (see Sect. 3.1). While there is an ongoing
debate, also among residents, whether public access to the
lakes should be partly restricted or expanded, there is a con-
sensus that use of the lake must be accompanied by visitor
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guidance and public infrastructure such as toilets and waste
disposal. We will address these matters of administrative re-
sponsibilities further below.

3.2.3 Political history of the region

The current demographic and social structure of the region,
which considerably influences local perceptions of socionat-
ural changes and challenges at the two lakes (as shown
above), is the result of developments over the last century.
From a rural area with a settlement history dating back to
the 13th century, Grofl Glienicke developed into a village
inhabited by middle-class city dwellers at the beginning of
the 1920s. After the 1945, it was first shaped by separation
during the division of Germany and then by German reunifi-
cation in 1990 (Lehmberg and Toreck, 2007). These histori-
cal milestones have been raised both in interviews as well as
in workshop group discussions. In addition, they character-
ize not only the perception of current sociocultural changes
around the two lakes, but also the current political and ad-
ministrative structure, which is relatively fragmented with
regard to responsibility for water management in the lakes’
catchment area and who is responsible for addressing these
changes (see Sect. 3.2.4 and 3.3 below).

The division of Germany resulted in the border running
directly through Grof3 Glienicker Lake, with the Berlin Wall
running along the shore of the lake in Grof3 Glienicke. One
interview partner underlined the importance of the Grof
Glienicker Lake as a historical monument, because it brings
to mind all the political quarrels and connects its residents
also to Sacrower Lake and the politics of the whole region.
As the ethnographic research revealed, this had a significant
impact on the daily lives of those living around the lake, par-
ticularly those on the western side. The wall cut off Grof3
Glienicke residents from access to the lake, forcing them to
go to Sacrower Lake instead. The local fishing club of Grof3
Glienicke is therefore still located at Sacrower Lake. Demar-
cation and separation characterized village life (Diedrich et
al., 2022), given that people in Grof3 Glienicke were living in
a zone only possible to enter with permits (fieldwork, 2023).

After the fall of the Berlin Wall in November 1989, Grof3
Glienicke, which was still an independent municipality at the
time, regained public access to the lake, and the former bor-
der patrol path on this side of the lake was supposed to be-
come a continuous lakeside path. However, due to legal loop-
holes, there is an ongoing legal conflict with private owners
over public access to this path (Zschieck, 2021). Sacrow has
been part of the city of Potsdam since the 1930s, while Grof3
Glienicke was only incorporated in 2003, becoming one of
Potsdam’s 32 districts (Franzke, 2021). Kladow, located on
the eastern side of Grof3 Glienicker Lake, was incorporated
into Berlin in 1920. Starting in 1929, the eastern shore of
the lake was planned as a single-family housing estate for
Berlin residents. In addition to their detached house in the
estate, the new property owners were also able to purchase
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private access to the lake with a jetty, which attracted many
Berliners to Kladow to settle here as this enabled middle-
class Berlin families to construct a weekend residence on the
lakefront (Schmiedecke, 2002; Bankmann, 2015). During the
division of Germany, the residents of Kladow still had access
to the lake, although it was — with the exception of two pub-
lic bathing areas — predominantly private, which is still the
case today. Thus, the ethnographic research confirmed that
the German reunification did not change nearly as much on
the eastern, Berlin/Kladow side of the lake as it did on the
western, Potsdam/Grof Glienicke side (fieldwork, 2022).

To this day, this history is reflected in family stories and
biographical narratives. Conversations about the lakes dur-
ing the ethnographic research always included references to
the lakes as a political monument. This history of the area in-
terwoven with wider political heritage is still part of cultural
and educational programs and events along the lakes. Thus,
it provides an important interpretive context for the percep-
tion of socionatural changes and challenges of and around
the lakes (see Sect. 3.1). It also directly impacts the admin-
istrative structures surrounding the lakes and the associated
responsibilities, which we will turn to in the following sec-
tion.

3.2.4 Administrative fragmentation

German reunification has meant that the Grof3 Glienicker
Lake is no longer divided by a national border. However, it is
still divided by the border between Berlin and Brandenburg —
i.e., the border between two German federal states — which,
to this day, results in significantly fragmented political and
administrative governance structures. This is because the re-
sponsibility for water management in the lakes’ watershed is
distributed among several Berlin, Potsdam, and Brandenburg
authorities. In addition, the administrative structures on both
sides of the lakes are themselves already considerably frag-
mented, as was mentioned numerous times during the stake-
holder workshops (see also Grote, 2024).

In the context of the EU Water Framework Directive
(WFD), one of the states takes the lead responsibility for
cross-state water bodies. In this context, Berlin is responsible
for all lakes where the state border runs through the middle,
i.e., also the GroB} Glienicker Lake (SenUMVK, 2021, p. 13).
Responsibility for water management in Berlin is shared be-
tween the central state administration and the districts. The
Senate Department for Urban Mobility, Transport, Climate
Action and the Environment is responsible for groundwa-
ter and for the maintenance of all water courses and first-
order standing water bodies (ibid.).6 The district authorities,
however, are responsible for the conservation and mainte-
nance of second-order standing water bodies such as the
Grof3 Glienicker Lake. This task is carried out by the dis-

6Sta\nding water bodies in Berlin are administratively divided
into first-order standing water bodies (navigable) and second-order
standing water bodies (non-navigable).
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trict offices (Bezirksidmter) responsible for nature conserva-
tion and green spaces (SenMVKU, 2025). Thus, the Bezirk-
samt Spandau is responsible for the Grof3 Glienicker Lake,
while the Senate is responsible for the groundwater in the
catchment of the lake and thus also the aquifers traversing
the lakes, including its parts belonging to Brandenburg.

Since Sacrower Lake belongs to Brandenburg in its en-
tirety, only Brandenburg authorities are responsible in terms
of the surface water. In general, surface waters fall into the
responsibility of the Ministry of Agriculture, Food Industry,
Environment and Consumer Protection, which is the high-
est water authority, and the State Office for the Environ-
ment, which is the upper water authority (MLEUYV, 2020).
The lower water authority in this case is part of the city ad-
ministration of Potsdam, which is responsible for monitoring
and protecting water bodies from impairment according to
the federal and state water law (MLEUYV, 2025). The Schif-
fgraben, a water stream connecting Sacrower Lake with the
nearby river Havel, falls within the area of responsibility of
the water and soil association Nauen, which mows the em-
bankments by hand once a year and clears the ditch of dead
wood and debris.” The bridge across the Schiffgraben, how-
ever, belongs to the city of Potsdam (MLUK, 2020, p. 30).

These fragmented governance structures, in the eyes of
residents and stakeholders, hinders the administration as a
whole from taking appropriate actions to solve perceived
lake-related problems such as the residents’/visitors’ harm-
ful behavior and lake level loss or to mitigate their effects.
Based on residents’ and stakeholders’ perceived past expe-
rience, administration is not to be trusted to solve the lake-
related problems, which is why the lack of regulations and
their enforcement as well as inadequate management struc-
tures were perceived to be salient future challenges both in
the quantitative survey and during the stakeholder workshops
(see Sect. 3.1).

The social structures depicted in this section revealed that
perceptions of changes and challenges are shaped by the gen-
eral preferences of residents and stakeholders regarding what
is considered essential and desirable. Moreover, the percep-
tions are linked to demographic characteristics and the social
structure of the communities around the two lakes through
the political history of the region as well as the associated,
fragmented administrative structure. In light of the emerging
inability to act, the question arises as to how responsibilities
are perceived and whether there is a willingness to actively
participate in addressing the challenges.

"In Germany, water and soil associations are self-governing cor-
porations under public law that perform water and soil management
tasks in the public interest and for the benefit of their members
(mainly public and private landowners). They have their legal basis
in the Federal Water Association Act (WVG) and the corresponding
implementation laws of the federal states.
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3.3 What are people willing to do and who do they
consider responsible?

Observing the rapid lake level loss of both lakes for a decade,
people started discussions about what this loss would mean
to them. While economic conditions such as house price de-
velopments also shape individual preferences, there are also
strong indicators for common approaches of caring for the
lakes. Results of the quantitative survey suggested that res-
idents of the study region (8 km radius) are in fact willing
to take some things into their own hands (Fig. 9). Approxi-
mately 95 % of respondents indicated that they observe na-
ture conservation rules and take care of their own trash when
spending time at the lake. Furthermore, over 90 % of respon-
dents reported not entering natural shore areas, one of the
critical points brought up by the residents about the damag-
ing effects of the visitors. Interestingly, almost 60 % of re-
spondents agreed to reduce their personal water consump-
tion, even though the perceived change in the lake level was
high and stabilizing the level was perceived as very impor-
tant. In terms of contribution types, respondents appear more
willing to take action regarding their own behavior and con-
sequences (e.g., obeying rules, collecting their trash, and us-
ing provided toilets). However, they are less willing to con-
tribute to compensating for the actions of others (e.g., volun-
tary environmental actions, collecting trash, and informing
others about nature conservation rules) or hazards, such as
water level decline, that are more likely caused by climate
change impacts.

The willingness to contribute was also reflected in the
results of the discrete choice experiment. A conditional
logit model was used to model the sample’s preferences for
changes to the lake in terms of “maintaining or improving
water levels”, “improving or allowing water quality to de-
teriorate”, “making the lakeshore path public or private”,
“adding garbage cans or garbage cans and clean toilets”, and
“improving or reducing biodiversity”. Results of the interac-
tion model (see Table 2) indicate a high willingness to act
in terms of making a monetary contribution to the improve-
ment of several attributes. Moreover, the negative willing-
ness to pay (WTP) indicates unfavorable attributes, and the
magnitude shows the compensation that individuals would
require to accept such a decline in the state (i.e., EUR 70.29
per household would need to be compensated for the removal
of the currently partially public lakeside path). The responses
concerning climate change skepticism (see Sect. 3.1) were
included in the model as interactions with the attributes af-
ter re-coding the first two items and the average of the re-
sponses across the three items was calculated before interac-
tion with the attributes. Significant interactions with the cli-
mate change skepticism responses were found and demon-
strated that on average, higher climate change skepticism
leads to a lower WTP for maintaining or improving water
levels, improving or allowing for a decrease in water quality,
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Figure 9. Indicated willingness to contribute among the respondents to the improvement of the situation at Grofl Glienicker Lake from the

survey (N = 644).

fully opening the lakeside path to the public and improve-
ments in biodiversity.

The results of the choice experiment demonstrated a gen-
eral positive willingness to act in terms of financial con-
tributions, but a more detailed investigation of open-ended
responses following the choice experiment provided addi-
tional insights concerning dissonance and differences be-
tween respondents. Whereas some individuals demonstrated
decreased self-efficacy in helping the lake through financial
contributions (“It is naive to believe that private payments
can stop the sinking of the groundwater table”), other re-
spondents questioned “Why impose a tax only on residents?
Not the day tourists too?”, which was further supported by
other responses (“The beneficiaries are the people from else-
where, we suffer as a result and are also expected to finance
it”). Therefore, although on average there is a general WTP
for improvements, the challenge for governance pathways of
the multitude of ecological and social challenges diffracted
through the prism of lake loss is complicated by the percep-
tion of responsibility for making changes financially possi-
ble. Through this lens, although the responsibilities for the
water level of the lake itself and the quality of the water may
be more clearly defined in laws and regulations (although
complicated by interstate boundaries), residents perceive a
more complex structure of responsibilities given their per-
ceptions of the challenges and their causes. Overall, residents
participating in the household survey perceived that a shared
responsibility exists along the levels of government and ad-
ministration as well as by visitors, associations and the resi-
dents themselves (Fig. 10). The majority of the sample per-
ceived the cities Potsdam and Berlin to be centrally respon-
sible, but also a large majority perceived the municipalities
and the states to be at least co-responsible.

While residents showed a general willingness to act, either
through financial contributions or behavioral changes, the in-
terplay of perceived challenges and perceived responsibilities
among various stakeholders emphasizes the need for collab-
orative and multi-level governance to address the social and
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ecological hazards that are diffracted through the prism of
the perception of lake level decline.

3.4 What are local practices of dealing with perceived
challenges?

In the previous section we underlined the importance of un-
derstanding how diverse actor groups respond to perceived
social and ecological challenges. In general, local problem
analysis has created a new public sphere that divides into two
subgroups. One subgroup consists of people concerned about
current developments in their environment who do not feel
empowered to take action. The other subgroup consists of
active community members who research causes and possi-
ble solutions discussed in political arenas and build political
pressure by asking questions. In this context, while some ask
themselves what their contribution could be, others got active
and organized themselves in several initiatives. For them, the
hazard once again opened up their connection with the lakes,
as well as with other people living along the lakeshores. How
do these different actor groups, especially the latter, practi-
cally deal with the perceived challenges and responsibilities?

In what follows, we refer to the citizen initiatives with
which we collaborated in workshops and met during site vis-
its, as well as to their practices for dealing with the challenges
associated with declining water levels. These initiatives also
influenced how residents perceived the topic, as they became
spokespersons, set up websites and contributed to a joint pub-
lication (Haid-Loh et al., 2025).

3.4.1 Initiatives on site

Despite their relatively small size and population, the three
residential areas around the lakes have a flurry of citizens’
initiatives concerned with the lakes and their ecosystems.
The representatives of these initiatives base their approach
on their own research and mitigation activities at the lakes.
In their view, this also helps them retain agency and compen-
sate for a lack of structural support. For example, as one of
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Table 2. Willingness to pay (WTP) estimated through the conditional logit model including interaction terms from the survey.

(Interaction) Variables of the model

WTP per household and year ~ Standard error

Alternative specific constant —62.27%** 18.57
Higher water levels 422.10%** 32.849
Maintaining water levels 303.55%** 30.851
4 m visible depth 67.13%** 21.979
1 m visible depth -3.08 23.23
No public lakeside path —70.29%** 10.947
All public lakeside path 88.77*** 19.822
Trash cans and toilets 45.18%** 11.12
Trash cans 19.47* 10.688
Biodiversity deterioration —116.73%** 11.307
Biodiversity improvement 141.60*** 20.976
Higher water levels™ climate change skepsis —46.10%** 7.22
Maintaining water levels® climate change skepsis —31.08%** 7.643
4 m visible depth* climate change skepsis —21.39%** 6.341
1 m visible depth* climate change skepsis —14.08** 6.941
All public lakeside path* climate change skepsis —23.75%** 5.72
Biodiversity improvement™® climate change skepsis =~ —32.33%** 5.926
Model characteristics

Log likelihood —4801.68

Null log-likelihood —5476.62

Pseudo R2 0.12

number of choices 5136

number of respondents 642

AIC 9639.36

BIC 9757.15

Significance levels: *** p <0.01, ** p <0.05, * p <0.1. AIC: Akaike information criterion. BIC: Bayesian information criterion.

0% 10%

The municipality (including GroB Glienicke, Sacrow,.. |
The city (Potsdam/Berlin-Spandau)
The federal state (Brandenburg/Berlin)
The Federal Republic of Germany
The visitors
The residents
Associations
Myself

H Centrally responsible

co-responsible

20% 30% 40% 50% 60% 70% 80% 90% 100%

not responsible I don't know

Figure 10. Perception of responsibility by the residents concerning who should implement improvements at the Grof3 Glienicker Lake from

the survey (N = 644).

the smallest parts of Potsdam, the remote Sacrow has a very
active and influential citizenry for all matters relating to this
neighborhood, and stakeholders underlined the importance
of taking care of their lakes. Their own research has made
the people experts in their own terms concerning water man-
agement. This resulted in a newly founded “water working
group”, a cooperation across all citizens’ initiatives from all
sides of the lakes, to gather and share information about sci-
entific and political approaches. Popular topics included the
transfer of water from rivers to lakes for storage to provide
the metropolitan region with freshwater, which was informed
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by comparable lakes and approaches to water issues in the
region. To achieve immediate results, the focus was placed
on water use and extraction by residents and the nearby wa-
terworks. Although private consumption is difficult to track,
the stakeholders were surprised that figures from the water-
works were not available (although numbers show that these
have a minor effect on water levels). Above all, there is grow-
ing concern among the members of this water working group
that the lake continues to be regarded as an infinite water re-
source and neither local people and visitors nor institutions
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respect its limitation and thus rethink their water use, includ-
ing groundwater use.

In addition to these discussions, people are turning to on-
site, concrete activities. One example is the lakeside working
days: one such activity at Sacrower Lake brought together
local residents and a few representatives from the Potsdam
administration. Due to the increasing number of visitors to
Sacrower Lake, which is not a designated bathing lake, more
and more guests are entering the protected shores of the Flora
and Fauna Habitat. The local forester is concerned about the
ecological balance of the lake and has set himself the task of
surrounding the lake with wooden fences. He explained that
the goal is not to prevent potential swimmers from coming
to the lake; therefore, he leaves gaps in the wooden fence.
Rather they wanted to create awareness that “you can’t just
go straight to the lake” (stakeholder representative). While
the barriers were being erected on the shore, small groups
of walkers passed by and suddenly complained about the
new boundary, interpreting it as a sign that the lake dwellers
wanted the shore to themselves. Aware of this ambivalence
and their privileges, the lake dwellers argued that they had
also taken on the task of caring for their lakes. When asked,
one of the younger volunteers on the day explained: “I'm
here today because we have to do something so that this lake
doesn’t disappear. We like living here.” However, some of
them also indicated that their privilege of living close to these
lakes and being able to swim in them comes with certain
responsibilities on their own property and on city property
(fieldwork, 2022).

On the Kladow side of the Grof3 Glienicker Lake, the
chairwoman of the local citizens’ initiative to protect the lake
also believes that private ownership goes hand in hand with
protecting the natural environment by maintaining the shore-
line. There has been a growing conflict over whether private
jetties should be removed. This local discussion used to focus
solely on one’s access to the lake and its ecological effects,
but it has now expanded to include preventing further silta-
tion and weed growth along the shoreline. There is now a
proposal that private owners should also be responsible for
monitoring water levels, plant species and animal popula-
tions. In their view, this is a task that the district office is
not fulfilling. Here, too, some residents see themselves as re-
sponsible. However, there is no consensus on what this kind
of landscape management should look like, and there is no
governing authority.

All in all, the activities on the ground relate to the forma-
tion of new groups for the exchange of information and joint
strategy development. Here, the lakes become a connecting
element. Nevertheless, there are differences in the degree of
commitment. While those involved in groups are annoyed
about too little participation, others are overwhelmed by the
issue and wonder how their own actions can play a role here.
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3.4.2 Local citizens and administration between
confrontation and dialogue

These activities and discussions among active citizens
around the lakes have both intrinsic and political value. They
address local administrations and politicians, aiming to save
the lakes as ecosystems and historical and cultural heritage
sites. For example, the citizens’ initiative at the Kladow side
of Grof} Glienicker Lake mentioned above has issued a 16-
page petition to the district office in Spandau in 2019, in
which it documents the environmental degradation and pres-
sures on the natural ecosystems on the side of the lake caused
by the drying up of large areas of shoreline and the increas-
ing usage pressure from visitors. Based on this, they urged
the district office to withdraw the request to dismantle the
private jetties in the lake, as these have a positive effect on
the riparian ecosystem. Instead, they urged the district of-
fice to work more closely and trustingly with the lake res-
idents to improve the lake’s ecology together. In this con-
text, they also offered to become active and take on certain
tasks themselves, such as regular observations and measure-
ments on site (e.g., photographic documentation) as well as
active maintenance measures under the guidance of the spe-
cialist authority (BiPGGS, 2019). In 2023, they documented
the changes in the water level and the associated degradation
of flora and fauna around the lake over the past decade as
part of an exhibition entitled “Our lake, (not) a climate vic-
tim?”, providing information on both the scientific basis and
the suspected causes, as well as making demands on politi-
cians and the municipal administration (BiPGGS, 2023).

Another example is the Citizens’ Advisory Council for
Sacrow, a body initiated by the citizens of the village them-
selves to represent their interests vis-a-vis the city adminis-
tration of Potsdam. Among other things, this group has fo-
cused its work on the Schiffgraben, a connecting ditch be-
tween the Sacrower Lake and the river Havel. This Schif-
fgraben has been interrupted since the 1980s by a mean-
while dilapidated retaining structure, which causes the Schif-
fgraben to become increasingly silted up and smelly, thereby
also increasingly jeopardizing the water quality of Sacrower
Lake. In this context, the group has been trying for years
to understand and fix this problem, both independently and
in cooperation with the local and state administration. For
example, it has independently commissioned a nature con-
servation report to discuss whether and how the dam on the
Schiffgraben should be renewed to retain water in Sacrower
Lake, prevent eutrophic Havel water from entering the lake
and ensure fish passability. The citizens’ initiative repeatedly
approached the responsible authorities at local and state level
with specific local expertise such as this in order to enter dis-
cussions with them and collaborate on solutions to the prob-
lems perceived by the citizens’ initiative.

With actions such as these, on the one hand, the citizens’
initiatives encounter rejection and inaction on the part of the
authorities, at least according to their own perception, which
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leads to considerable frustration and resignation. The differ-
ent points of contact resulting from the overlapping respon-
sibilities (see Sect. 3.2) continue to create uncertainty among
committed citizens. As we described earlier, the responsibil-
ities for surface water and groundwater are distributed dif-
ferently and are also dependent on long-term cooperation.
As a result, committed groups encounter ambiguous areas of
responsibility, which in turn pass these commitments on to
other bodies. This results in what local residents like to call
an “administrative Mikado”, in which responsibilities over-
lap and therefore the questions and demands of the commit-
ted public end in a dead end. In discussions with the admin-
istration, this is mainly due to the range of different tasks as
well as to staff shortages (see also Sect. 3.1). On the other
hand, the actions of the citizens’ initiatives also lead to more
and better understanding and cooperation, both among them-
selves and between citizens’ initiatives and the local author-
ities. As shown above, the overarchingly problematic situa-
tion of the lakes has led to the citizens’ initiatives from the
three residential areas to networking more closely and also
planning and carrying out joint campaigns. In this sense, the
lakes and their problems have served as a kind of boundary
object for new societal cooperation, not only among the citi-
zens’ initiatives, but also between citizens’ initiatives and the
municipal administration (Franco-Torres et al., 2020).

In reaction to the manifold problems around the lakes and
the discontent of the citizens, the district office of Spandau
and the city administration of Potsdam teamed up in 2021 to
start a citizen dialogue on the two lakes that aimed at jointly
preparing the call for tender for a feasibility study on future
options for water management of the two lakes. The goal of
this dialogue was to work out the requirements for such a fea-
sibility study together with the citizens involved to represent
all their viewpoints and preferences in the process and in the
final feasibility study. The dialog process consisted of four
meetings between spring 2022 and summer 2023, in which
the relevant people, groups, institutions and organizations
discussed and agreed on which aspects of a feasibility study
need to be examined, presented and demonstrated in order to
develop a clear target perspective for the future development
and management of the two lakes. The fundamental aim was
to promote and facilitate the comprehensibility of the results
and the broadest possible agreement of all stakeholders on
the objectives of a feasibility study. After considerable de-
lay, the call for tenders for the feasibility study was finally
published in August 2025. The study will be conducted in
2025/2026 and will serve as the basis for implementing con-
crete measures presumably beginning in 2027 (Landeshaupt-
stadt Potsdam, 2025e). While it is not yet clear how this pro-
cess will end and what fruits it will ultimately bear (which is
why it is still viewed with much skepticism), it carries many
of the elements of agonistic participation, deliberation and
learning that are necessary in unstructured problem situations
where there is little agreement on both the norms and values
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at stake and the type of knowledge required to solve the prob-
lem (Hoppe et al., 2013).

4 Discussion

The case of the two shrinking lakes thus demonstrates how
water issues are becoming a public matter of concern and
how people are getting involved in discussions about water
management and governance. In these approaches, people
identified many challenges that are linked to all aspects of
their daily lives in the area. These lives are intimately con-
nected to the lakes but also to water more generally: social re-
lations are created and shaped through water, economic fac-
tors impact decision-making on water governance, and pri-
vate and public interests have to be negotiated alongside it
(Krause and Strang, 2016). New pressing water issues create
new water publics, which raises questions about sustainable
water distribution and the governance of water in a private
and common approach (McDonald, 2018).

Skepticism toward visitors and climate change impacted
both the perceived challenges and the resulting perceptions
of actions to address these challenges. First, in line with
the postulations of positional economics, residents were con-
cerned that the increased number of visitors produced or
exacerbated these challenges due to the overuse and degra-
dation of limited environmental amenities. This aligns with
the idea that competition over positional goods (i.e., access
to aesthetically pleasing and recreationally important land-
scapes due to proximity) can generate social tension (Hirsch,
1976). Despite such social tension and the emergence of citi-
zen initiatives to address these challenges, skepticism toward
climate change may limit individual behavioral changes that
could improve outcomes for the lake, such as reducing pri-
vate water consumption or carbon emission intensive behav-
iors. A large majority of residents perceive climate change
to be an issue for the lake, and most residents would reduce
private water consumption. A minority of residents remains
skeptical about climate change. Correspondingly, the results
of the choice experiment indicated a reduced willingness
to pay for various improvements at Grof8 Glienicker Lake
with increasing skepticism. Although the translation of en-
vironmental concern into behavior may depend on low costs
(Diekmann and Preisendorfer, 2003), differing perceptions
of responsibility for the causes of lake level loss as well as
for the improvements at the lake may skew the willingness to
act. Diekmann and Faist (2025), drawing on the “Imperative
of Responsibility” framework from Hans Jonas, also found
that perceiving climate change as a threat and assuming re-
sponsibility for current impacts were significant predictors of
environmental responsibility toward future generations.

Through our mixed-methods approach, it further became
apparent that residents perceive the distribution of responsi-
bility for the socionatural challenges differently. With gover-
nance structures fragmented, personal actions emanate from
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assuming personal responsibility, such as reducing water
consumption, and collective actions also emerge such as the
citizen initiatives. This insight addresses at least one condi-
tion of the recently proposed motivation-capacity-ownership
framework for explaining why citizens join environmental
initiatives in the energy sector. Self-efficacy (i.e., whether
one believes in being capable of providing a public service)
and response efficacy (i.e., whether one thinks actions are
effective in delivering a service) are necessary for deciding
to join such initiatives (Mees, 2022). Subsequently, further
extensions on environmental psychology from group theory
suggest that collective efficacy (i.e., believing that the group
is capable of effecting change) can further promote feelings
of self-efficacy (Jugert et al., 2016). The activities of the cit-
izen initiatives and the joint network show the potential to
activate agency through formation of groups. The use of this
potential in combination with a potential non-hierarchical di-
alog structure between residents and representatives of ad-
ministration, politics and science could increase the experi-
ence of self-efficacy among residents and enable new forms
of collaboration. As income and education levels of stake-
holders and residents indicate, they have the means and priv-
ilege to make efforts to enter debates. Apart from considering
them as necessary participants on site, the current discussions
and practices at the two lakes show possibilities of new forms
of political and scientific communication about the future of
and at the lakes. The majority of residents and stakeholders
want to have an informed discourse about possible actions,
including both technical solutions and new forms of manage-
ment and communication along the shores of the lakes. They
value discussions in forums and platforms where they do not
just want their wishes to be implemented, but where the dif-
ferent parties involved think through solutions together. This
includes making political decision-making processes trans-
parent and accessible to those who would like to act but have
personal or economic constraints, or do not yet know how to
contribute.

In light of this reasoning, discussions about the option
spaces under consideration should not be limited to techni-
cal options for restoring lake levels. Rather, it is important
to understand the social and emotional entanglements of the
hazard as well as the socio-political structures that manifest
in the hazard and to take them into account when discussing
options for future action. Starting points for such options
for climate adaptation “beyond technical fixes” (Nightingale
et al., 2020) can be broadly conceptualized as instances of
adaptive governance, a concept that emphasizes the need for
flexible governance mechanisms capable of dealing with un-
certainty and complexity in social-ecological systems that
traditional top-down governance approaches often fail to ad-
dress (Chaffin et al., 2014). Central aspects of adaptive gover-
nance involve utilizing feedback loops, interconnecting pol-
icy actors across multiple levels, and involving a broad diver-
sity of perspectives and stakeholders (Visseren-Hamakers et
al., 2021; Spencer and Alexandra, 2024).
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Reflecting on our case of the decline in water levels in
Grof} Glienicker Lake and Sacrower Lake as a socionatural
hazard, our analysis offers a few starting points for a more
adaptive governance at the lakes. First, the governance chal-
lenges are in part caused by the fragmented administrative
responsibilities, which, in the opinion of many stakeholders,
contribute to the perceived inactivity or inability to decide
and act on the part of the responsible administrative bod-
ies. Second, the perceived lack of implementation of existing
regulations and significant uncertainties regarding the plan-
ning of growing neighborhoods are reflected in the residents’
desire for better enforcement of rules, for which the local
authorities are held particularly responsible. Third, against
this background, the willingness to act on the part of resi-
dents and the already existing local practices of dealing with
the perceived socionatural challenges are particularly rele-
vant with regard to the implications of our research and pos-
sible starting points for future action.

From an adaptive governance perspective, these local prac-
tices of citizens around the lakes and their relations to local
administration and politics are valuable resources because
they resemble the two classic roles of non-governmental
organizations in environmental governance, which Jasanoff
captioned as “criticism/reframing” and ‘“epistemic net-
works”. The first role, in Jasanoff’s words, describes the
“criticism of dominant scientific and policy frameworks (...)
founded on (...) local environmental knowledge” (Jasanoff,
1997, p. 581). The citizen initiative campaigns are good ex-
amples of this, as they produce and present “localized knowl-
edge of nature gained through non-scientific activities” (ibid.,
p. 583) to challenge the authority of both procedures and
knowledge on which administrative (non-)decisions around
the lakes are usually based. The second role, which is char-
acterized by “creating more inclusive ‘epistemic networks’
around (...) defined environmental objectives” and facilitat-
ing “consensual action because of their experience in inte-
grating environmental concerns with other aspects of com-
munity life” (ibid., p. 581), is represented both by the internal
collaboration between the citizens’ initiatives involved and
by their cooperation with the authorities in the context of the
citizen dialogue. The internal collaboration between the cit-
izens’ initiatives involved as well as their outreach to other
community members represent “bonding and bridging pro-
cesses” within the affected civil society, while cooperation
with the authorities in the context of the dialogue represents
“linking processes” between civil society and administration
(van Dam et al., 2014, p. 336).8

8Van Dam et al. (2014) describe bonding as building “trusting
co-operative relations between members of a network who are sim-
ilar in terms of social identity”, while bridging refers to building
“connections between those who are unlike each other yet are ‘more
or less equal in terms of their status and power”, and linking refers
to connecting “individuals and groups in different social strata in
a hierarchy where power, social status and wealth are accessed by
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Even though the relations between citizens and local au-
thorities at the lakes are still not entirely smooth, these pro-
cesses of bonding, bridging and linking spurred by the lo-
cal citizens’ initiatives are indispensable for building good
relations, developing trustful relationships and collaborating
successfully on the local level (see also Hassink et al., 2016).
To improve this, the existing governance challenges and the
current lack of adaptive governance referred to above should
be recognized and be addressed, both through transparent
communication and by creating options for controversial dis-
cussions and participation. Such a holistic approach would
ensure that local problems such as the lake level decline as
well as underlying challenges such as climate change, de-
mographic change and lacking government capacities can be
dealt with in the best possible way.

Our mixed-methods approach provided a nuanced under-
standing through different perspectives, but a few limitations
do need to be mentioned. Despite the three different research
approaches, it is possible that we were not able to garner
all perceptions. The survey administration did not follow a
systematic and random sampling approach, making the ex-
trapolation of sample results to the population level diffi-
cult. In addition, online surveys inherently embed a potential
sampling bias, although the results of the survey were eval-
uated in collaboration with insights from the ethnographic
work with interviews, observant participation in events at
site, and analysis of current political actions from local ini-
tiatives. Statements of perception can never stand alone but
were discussed in relation to practices of people, the results
of the survey and insights from workshops. Furthermore, al-
though the stakeholder workshops included many representa-
tives, it is possible that only interested parties participated in
the workshop. Regarding both the ethnographic research and
the stakeholder workshops, the interviewer bias could have
led to potential issues; however, we managed this through
joint interviews in initial stages of the research. Also, the
potential influence of subjectivity on the results was further
managed through transparency, mutual participation to dif-
ferent degrees by the researchers in the different approaches
and active and iterative communication and collaboration in
the elicitation of findings.

5 Conclusion

Over the course of this paper, we have shown how the de-
clining water levels in Grof} Glienicker Lake and Sacrower

different groups. (...) Applied to the practice of citizens’ initiatives,
the process of bonding refers to the interaction between the initia-
tors and their fellow residents; the process of bridging refers to the
interaction between the initiators and other local groups with dif-
ferent interests or orientation such as farmers, entrepreneurs, local
residents who go back generations and more recent arrivals; and the
process of linking refers to the interaction between initiators and
institutional actors” (van Dam et al., 2014, p. 326).

Nat. Hazards Earth Syst. Sci., 25, 4731-4753, 2025

T. Vogelpohl et al.: Shrinking lakes, growing concerns

Lake are perceived as a serious challenge by local residents
and other stakeholders. The shrinking lakes have become a
growing concern, shaping perceptions and initiating further
local action while also raising uncertainties.

Our mixed method approach garnered insights across
overarching themes including (1) perceptions of socionatu-
ral change, (2) the social structures that interact with these
perceptions, (3) the willingness to act and perceptions of re-
sponsibility, and (4) local practices for dealing with the chal-
lenges. Based on this new attention to the lakes, topics such
as environmental protection and water management, but also
issues of social and economic infrastructure and community
care, have gained a new presence for the people and are per-
ceived as challenges. These perceptions are related to and
influenced by social structures and a political history of di-
vision that have had an impact on the different private and
public approaches to the lake level loss. Attention to this is-
sue has led to motivation to act, as well as uncertainty and a
desire for greater public control. This, in turn, is connected
to the perception of a fragmented governance structure per-
ceived to cause delays in local efforts to deal with the prob-
lem. This has brought with it different attitudes towards pub-
lic and private responsibilities as well as doubts on part of the
local citizens about their self-efficacy. Nonetheless, we have
shown that these perceptions and doubts have not dampened
the dedication and commitment of local citizen initiatives to
take matters into their own hands and influence others. On
the contrary, we found a diversity of local practices of con-
cerned citizens already addressing the perceived challenges
as well as instances of collaboration between them and local
authorities. While these concerted efforts on the part of the
citizens are in fact appreciated by the local authorities, we
also found that responsibilities should be more clearly dis-
tributed between citizens, administrative bodies, and political
decision-makers.

The overall objective of this study was to understand
the hazard of lake level loss of Grofl Glienicker Lake and
Sacrower Lake through its social relations and how these re-
lations in turn frame discussions about the hazard and how
to deal with it. We therefore conceptualized and understood
the decline in lake water levels as a socionatural hazard,
where change in the biophysical environment causes mate-
rial or physical harm as well as social, political and emo-
tional consequences. Based on an interdisciplinary social sci-
ence mixed-methods approach, this expanded understanding
of lake level loss as a socionatural hazard offered a prism
through which a broader perspective allowed us to reveal how
social dynamics and water hazards mutually constitute each
other. We captured a full range of local and collective percep-
tions of the current hazard in a challenging context of diverse
administrative jurisdictions and complex scientific investiga-
tions and to understand how and why local actors (still or
precisely because of the complexities) feel responsible and
inclined to act in such circumstances, thereby also informing
local adaptive risk governance. Thus, this paper contributes
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to a broadened conceptualization of natural hazards as so-
cionatural hazards and, in addition, shows that this endeavor
is not purely academic, but also has concrete practical impli-
cations.

The manner in which society discusses and governs water
resources is undergoing substantial transformations, driven
not only by climate change but also by a multitude of
challenges, especially at the local level. The case of Grof3
Glienicker Lake and Sacrower Lake in Berlin-Brandenburg
demonstrates how the impacts of these changes vary depend-
ing on the social and hydrological conditions present, which
can be highly heterogeneous even within a relatively small
geographical area. These contrasts in local contexts, from
differing risk perceptions of water shortage to distinct gov-
ernance needs, not only underscore the necessity of adaptive
governance approaches that are fine-tuned to the specific hy-
drological systems in question. They also reinforce calls to
rethink current governance strategies and thus also how con-
versations about water are publicly framed. It is imperative
that governance strategies are adaptive not only to nature-
related risks but also to the diverse social functions, needs
and challenges these systems represent, i.e., to their socionat-
ural character and dynamics.

Our study has provided a novel view of hazards beyond the
physical aspects of water level decline by adopting an inter-
disciplinary approach to the study of hazards as socionatural
hazards. Furthermore, it harnessed the potential of transdis-
ciplinary research by discussing the complexities of gover-
nance efforts with the public, thereby also highlighting the
constraints of such approaches, particularly in the context of
addressing the more profound and transformative changes
required for long-term adaptation. Nevertheless, recogniz-
ing and accounting for the heterogeneity of local risks and
perceptions will be pivotal in developing more effective and
responsive risk management models and overall successful
adaptive governance approaches.
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