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RECREATIONAL FISHING IN KEBAN DAM LAKE UNDER CLIMATE CHANGE AND
INVASION PRESSURE

ABSTRACT

This study aimed to evaluate recreational anglers’ perceptions
of climate change, fishing habits, and experiences with invasive
species around the Keban Dam Lake, a region where freshwater
ecosystems are increasingly vulnerable to environmental stressors. A
total of 184 male amateur fishermen participated 1in face-to-face
surveys, and the data were analyzed based on sociodemographic
characteristics, environmental awareness, and species knowledge. The
findings revealed that 86% of participants believed that climate
change would negatively affect recreational fishing activities, with
this perception being more prevalent among university graduates
(65.4%), individuals with 40 or more years of experience (72.2%), and

those aged 61-75 years (69.8%). These results suggest that age,
education, and fishing experience increase environmental awareness.
Similarly, awareness of the invasive species Carassius

gibelio followed a similar trend, with 61.5% of university graduates
and 68.2% of experienced anglers reporting encounters with this
species. Additionally, 73.8% of the respondents observed a decline in
fish abundance, indicating the compounded impact of climate change and
biological invasions on fish populations and angling success. These
insights highlight the need for targeted educational programs,
community-based monitoring, and policy interventions to promote
ecological sustainability and climate resilience. Integrating local
knowledge with scientific research can enhance recreational fishers’
adaptive capacity and foster stewardship. In conclusion, climate
change and invasive species pose direct threats to recreational
fishing, and proactive strategies—such as public awareness campaigns,
habitat protection, and invasive species control—are essential for
ensuring the long-term sustainability of freshwater fisheries in
Turkiye.
Keywords: Climate Change, Recreational Fishing,
Freshwater Ecosystems, Invasive Species

1. INTRODUCTION

Amateur fishing 1is an 1important recreational activity that
individuals engage in for sport, leisure, or hobby purposes without
commercial gain, where the catch is not sold, and offers the potential
for communing with nature and mental relaxation [1, 2, 3 and 4].
Scientific studies are being conducted on aquatic ecosystems and fish
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stocks 1in relation to this activity, which is popular both globally
and in our country [5, 6, 7, and 8].

Research on amateur angling in inland waters has generally
focused on understanding the different phases of fishing activity [9
and 10]. A significant amount of this research has focused on
determining the recreational fishermen’s socio-economic and
demographic characteristics. Studies have concentrated on topics such
as anglers’ fishing motivations, fishing frequency, and the purposes
for which they typically use the fish they catch. In addition, fishing
productivity parameters, such as the composition of fish species
caught, catch per unit effort, and seasonal variations, have been
examined. The effects of fishing gear types, bait types, hook sizes,
and colors on fishing productivity and selectivity have also been
studied. The legal regulations in Turkey, the extent to which amateur
fishermen are familiar with these regulations, and the necessary steps
for sustainable fishing management have also been addressed [2 and 3,
11, 12, 13, 14, 15, and 16].

Researchers have also highlighted the environmental impacts of
amateur fishing. In particular, the use of prohibited fishing gear
such as “tiriviri” has been noted to cause “ghost fishing,” which
harms both aquatic and terrestrial organisms [17]. TUncontrolled
fishing and waste are damaging fish populations and the environment;
therefore, awareness and control are needed.

However, very few comprehensive studies have addressed the
direct interactions between recreational fishing in inland waters and
climate change and invasive species [18, 19, and 20]. The potential
effects of climate change on fish stocks and the benefits provided by
recreational fishing represent an important research gap for future
studies. While current studies mention general factors, such as
climate change, that could influence temporal changes in recreational
fishing activities, research that examines this relationship in depth
and in a specific manner remains limited. There is limited scientific
data on the potential harm of recreational fishing to climate change
and the effects of climate change on recreational fishing activities
and stocks in inland waters. This situation highlights the need for
future research on the management and sustainability of recreational
fishing in inland waters [21].

Freshwater ecosystems are among the most sensitive natural
systems to the effects of climate change, which directly affects
recreational activities such as amateur fishing. Global warming,
changes in rainfall patterns, increased evaporation rates, and water
level fluctuations are reducing fish habitats [22, 23, and 24]. The
decline in suitable habitats, particularly for species such as trout,
has led to the replacement of these species by warm-water tolerant
species of lower economic value. Therefore, comprehensive research
into the effects of climate change on recreational fishing is of great
importance for both species conservation and sustainable fisheries
management.

2. RESEARCH SIGNIFICANCE

This study provides a critical contribution to the understanding
of how climate change and invasive species affect recreational fishing
activities in freshwater ecosystems, using Keban Dam Lake as a case
study. The research reveals how socio-demographic factors influence
ecological awareness and adaptive behavior by analyzing the
perceptions and experiences of amateur anglers across different age
groups, education levels, and fishing experience. The findings
highlight that individuals with higher education and longer fishing
experience demonstrate greater sensitivity to environmental changes
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and threats from invasive species. Moreover, the study emphasizes the
urgent need for sustainable management strategies in recreational
fisheries, particularly in regions that are wvulnerable to climate-
induced ecological shifts. The integration of 1local knowledge and
stakeholder perspectives offers valuable insights for policy
development, conservation planning, and public awareness 1initiatives
to mitigate the combined impacts of climate stress and biological
invasions.
Highlights
e FEducational level and fishing experience significantly influence
awareness of climate change and invasive species.

e Recreational fishing in Keban Dam Lake is increasingly affected
by climate change-related ecological pressures.

e Sustainable management requires the integration of local angler
knowledge with climate adaptation strategies.

3. MATERIALS AND METHODS

3.1. Research Ares

This study was conducted around the Keban Dam Lake in the
province of Elazig. The fishing cooperatives of Adin, Aydincik,
Cemisgezek, Keban, Kemaliye, Pertek, ©Uzunova, and Yurtbasi were
selected as research sites.

3.2. Data collection

Fieldwork was conducted between July 2023 and November 2023,
with 15 field wvisits three times a month. A random sampling method was
used in the data collection process, and face-to-face surveys were
conducted with 184 amateur anglers.

3.3. Data Analysis
The collected data were evaluated using descriptive statistics.

Categorical variables were presented as counts and percentages, while
continuous variables were presented as mean + standard deviation.

4. RESULT
A face-to-face survey with amateur anglers reached 184 people.
All the amateur anglers were male (100%).
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Figure 1. Level of interaction between education and climate change
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65.4% of university graduates stated that climate change would
negatively affect recreational fishing. In contrast, only 28.7% of
primary school graduates agreed, while 41.3% said they had no opinion.
This difference shows that environmental awareness increases with
education level.
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Figure 2. Anglers’ perceptions of climate change and its reported
effects on fishing experiences

Among the amateur anglers who participated in the survey, 72.2%
of those with 40 years or more of experience indicated that climate
change would have negative effects. In contrast, this percentage was
38.6% among those with 0-10 vyears of experience. As experience
increases, changes in nature are observed more clearly.
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Figure 3. Age-based distribution of anglers’ perceptions regarding the
impacts of climate change on fishing activities

69.8% of amateur anglers aged 61-75 years who participated in
the survey believe that climate change will have negative effects.
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This rate is 42.1% in the 25-40 age groups, with 31.6% responding
comment.” Environmental awareness increases with age.
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Figure 4. Age-based distribution of anglers’ perceptions regarding
ecological impacts of invasive species

48.7% of individuals with 40 vyears or more of experience
consider pressure on endemic species to be the greatest threat, while
31.6% consider feeding on eggs to be the greatest threat. Among
individuals with less experience, the “no comment” rate increased to
35.2%.
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Figure 5. Category-based distribution of anglers’ perceptions of
ecological impacts across age groups

44 .3% of the 41-60 age group emphasized pressure on endemic

species, while 29.1% emphasized the impact of feeding on eggs. The “no
comment” rate was higher in the younger age group (33.8%).
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Figure 6. Silver carp catch rates in relation to anglers’ education
level

61.5% of university graduates reported that they had caught this
fish. In contrast, the rate among primary school graduates was 29.4%.
As education levels increase, species knowledge and targeted fishing
also increase.
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Figure 7. Silver carp catch rates in relation to anglers’ fishing
experience

68.2% of individuals with 40 years of experience reported

catching this species. Among those with 0-10 years of experience, the
rate was 34.7%. Experience is directly related to species diversity.
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Figure 8. Silver carp catch rates in relation to anglers’ age group

59.3% of the 41-60 age group reported catching this fish. The
rate for the 25-40 age group was 36.8%. Knowledge of species and
fishing skills increase with age.

A strong correlation was observed between educational level and
environmental awareness. While 65.4% of university graduates stated
that climate change would negatively affect recreational fishing, only
28.7% of primary school graduates shared this view. In addition, 41.3%
of the primary school graduates responded with “no comment.” This
difference shows that environmental awareness and sensitivity to
ecological threats increase as educational 1level increases. It 1is
understood that changes in nature are observed more clearly as fishing
experience increases. Of individuals with 40 vyears or more of
experience, 72.2% stated that climate change will have negative
effects. In contrast, the rate is 38.6% among those with 0-10 years of
experience. Similarly, 48.7% of individuals with 40 years or more of
experience emphasized the pressure of invasive species on endemic
species, while the “no comment” rate among those with less experience
reached 35.2%.

There are significant differences between age groups in terms of
environmental awareness and species knowledge. Of the 61-75 age group,
69.8% believe that climate change will have negative effects. This
rate is 42.1% in the 25-40 age group, with 31.6% saying “no comment.”
Additionally, 59.3% of the 41-60 age group reported catching the
invasive silver carp, while this rate is 36.8% in the 25-40 age group.
These data indicate that environmental awareness, species knowledge,
and fishing skills increase with age.

4. DISCUSSION

Most studies on amateur angling in inland waters in Turkey have
focused on socio-economic characteristics, catch composition, and
fishing techniques [3 and 25]. However, the direct and long-term
interactions of «climate change on inland water ecosystems and
recreational fishing activities are a critical area that has not yet
been sufficiently researched. Future studies focusing on issues such
as the effects of rising water temperatures on fish stocks, changes in
species distribution, the spread of invasive species, and how amateur
fishing behavior adapts to these environmental changes are of great
importance for the sustainable management of amateur fishing in our
inland waters and the conservation of natural resources.
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This study evaluated the perceptions of climate change, fishing
habits, and experiences related to invasive species among individuals
engaged 1in recreational fishing around the Keban Dam Lake. The
findings indicate that the effects of climate change on freshwater
ecosystems directly impact recreational fishing activities.

Nearly all participants (86%) stated that climate change would
negatively affect fishing activities. This perception 1s consistent
with the literature findings. For example, studies conducted in Europe
have reported that rising water temperatures are reducing the habitats
of cold-water species, lowering oxygen levels, and disrupting fish
reproduction cycles. This situation threatens the populations of
species with high sporting wvalue and causes shifts 1in the target
species of amateur fishing [26].

The study found that C. gibelio, an invasive species, has become
widespread in Keban Dam Lake, with 48.9% of participants reporting
that they had caught this species. The spread of this species 1is
accelerating with climate change and 1is thought to put pressure on
native species. Of the participants, 32.9% indicated that this species
could have negative effects on the ecosystem in the future. This
finding is consistent with the finding that C. gibelio has reduced the
biological diversity of native species in freshwater systems in Europe
and Canada [27].

Fluctuations in water levels caused by climate change also
affect fish migration and reproductive behavior, leading to shorter
amateur fishing seasons and lower catch vyields [287. 73.8% of
participants reported a decrease in fish abundance, highlighting the
combined effects of climatic stressors and biological invasions.

5. CONCLUSIONS

This study revealed the effects of climate change and invasive
species on recreational fishing in Keban Dam Lake. Climate change
negatively affects fish populations and fishing productivity through
water temperature and water level changes. Invasive species such as
Carassius gibelio and Oncorhynchus mykiss disrupt ecosystem balance by
competing with native species and altering the target species of
recreational fishing. This study provides an important contribution to
the understanding of the effects of climate change and biological
invasions on recreational fishing and lays the groundwork for future
research.

Nearly all participants Dbelieve that climate change will
negatively affect fishing activities and are aware of this issue.
Therefore, the following recommendations can Dbe developed for the
sustainable management of amateur fishing:

e Fishing policies compatible with climate change should be
developed.

e The spread of invasive species should be monitored and
controlled.

e Fducation and awareness-raising activities for amateur fishermen
should be increased.

e TLong-term monitoring programs in freshwater ecosystems should be
established.
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This study was supported by the Firat University Scientific
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