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Editorial
Natural Pool Info Editorial

Dear Readers,

The world of public natural outdoor pools contin-
ues to move at a rapid pace. The demand for this
type of pool remains high, and there’s a lot hap-
pening in terms of development. Currently, there is
intensive work being done on the advancement of
rapid filtration systems, new insights into plankton,
the new guideline from the DGfNB, and concepts
for indoor pools with biological water treatment.
These topics will be the focus of next year’s issue.

In this edition, we're once again exploring the sub-
ject of art in natural swimming pools. The Quality
Index for Natural Pools (IQN) is introduced, tests
involving the use of ferric chloride as a coagulant
during active swimming operations are discussed,
and the topic of fish in natural outdoor pools is cov-
ered. Two articles also address the subject of water
temperature — one examining the impact of climate
change on natural pools, and the other exploring
wintertime use of these pools with cold water.

Additionally, we present the Winsen natural swim-
ming pool, Europe’s first climate-neutral natural
pool with the character of a lake.

We hope to see many of you at this year’s pool con-
ference, which for the second year is being jointly
organized by AbS and the DGfNB. And if not there,
then perhaps at the IOB conference in Vienna this
autumn.

We wish you all a great season and lots of joy in and
around the water.

Best regards,
Hannes Kurzreuther, Maren Schwacke, Dr. Holger
Kihnold, Sandra Werb, Dr. Antje Kakuschke, Imke

Petersen, Sebastian Flohre , Sofia Cvoro

On behalf of the Working Group for Bathing Lakes
and Swimming Ponds (ABS)
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Biology

Are Fish in Natural Swimming Pools a
Good Idea?

An Overview of Pros and Cons

Swimming pools with biological water treatment -
also known as natural outdoor pools - use plant-
based and microbiological processes to clean the
water instead of relying on chemicals like chlo-
rine. These pools mimic natural ecosystems and,
in theory, can support fish as an additional natu-
ral element. Whether fish are beneficial or prob-
lematic in such pools depends on several factors,
including the species of fish, the size of the pool,
the filtration technology used, and maintenance
practices. This article provides a comprehensive
overview of the most prominent advantages and
disadvantages.

What are the Disadvantages?

Increased Maintenance: Fish require extra care,
such as monitoring their health and, if necessary,
adjusting water quality and increasing cleaning ef-
forts. Population size must also be monitored and
regulated through periodic removal to maintain
ecological balance. In most cases, introducing fish
means more work for pool operators.

Water Quality Issues: Natural outdoor pools are ide-
ally nutrient-poor (oligotrophic) systems. However,
fish waste can overload the biological treatment
system and lead to nutrient buildup, which may
cause algal blooms or other water quality prob-
lems. Additionally, fish that stir up sediment ("bot-
tom feeding") can release bound nutrients back
into the water.

Fish occupy the top of the food chain in a bio-
logically treated pool, meaning they consume
zooplankton such as water fleas (Daphnia). These
organisms help filter algae and bacteria from the
water. If there are too few water fleas, algae may
proliferate, making the water cloudy. Also, the ab-
sence of zooplankton reduces the natural in-situ
disinfection of the water.

Safety Concerns: There is a risk of interactions be-
tween swimmers and fish. Larger or more aggres-
sive species, such as koi, have been reported to
cause issues for bathers.

Destruction of Aquatic Plants: Larger fish species
like koi or other types of carp can cause significant
damage to aquatic plants, which are essential for
hydrobotanical filtration. Damaged plants also

mean the loss of habitat (refuge) for zooplankton.
As a result, fish can negatively impact the filtration
performance and water hygiene — both ex situ (via
aquatic plants) and in situ (via zooplankton).

Disease Transmission: With fish as additional "swim-
mers,' the demand for water disinfection increases.
There's also a low but not negligible risk of direct
disease transmission between fish and humans, es-
pecially in the presence of open wounds or under
unsanitary conditions.

Costs: The acquisition and care of fish can lead to
additional expenses, including the purchase of fish,
population control, and possible adjustments to
the filtration system.

What are the Advantages?

Aesthetic Value: Fish can be a beautiful addition,
especially when pool operators aim to create a
harmonious, natural atmosphere where the swim-
ming area blends seamlessly into the landscape.
In this context, fish give the natural pool a more
authentic and appealing appearance, further set-
ting it apart from conventional, chemically treated
pools. Watching fish brings joy to many people.

Algae Control: Plant- and algae-eating (herbivo-
rous) fish species like carp can contribute to clearer
water. In the private natural pool industry, various
herbivorous fish are already recommended be-
cause they consume green coatings and biofilm
on stones and plants, aiding in natural cleaning.
Regular harvesting of such fish can also serve as
a cleaning method for the pool liner and continu-
ously remove nutrients from the water, benefiting
water quality over time.

Pest Control: Fish can play an important role in con-
trolling pests such as cercariae. Specific fish species
are used to eat the snails that host these parasites.
Fish can also reduce the presence of insect larvae —
especially mosquitoes — by acting as natural preda-
tors. This ecological benefit can be particularly rele-
vant depending on the geographical location.

Educational Value: The presence of fish can be par-
ticularly educational for children, offering them the
opportunity to experience aquatic biodiversity up
close.

Ecosystem Balance: Fish can help maintain a bal-
anced ecosystem by controlling specific organisms,
such as plankton or small insects.
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Reduction of
phytoplankton

Control of harmful organisms
(e.g., disruption of parasite life cycles)

(leaning of pool walls through grazing
on algae coatings and biofilm

Figure 1: lllustration of three examples showing how fish can act as beneficial organisms in natural outdoor pools.

A General Recommendation is Difficult

The listed pros and cons highlight the ongoing
debate around introducing fish into natural swim-
ming pools. While some stakeholders emphasize
the clear benefits and point out that their filtration
systems are designed to handle fish waste, others
warn of the various risks and are strongly opposed
to integrating fish into natural pools.

This controversy shows that the decision depends
heavily on specific factors such as pool design and
maintenance practices.

If you decide to take advantage of the positive as-
pects of fish in a natural swimming pool, the fol-
lowing points should be considered:

- Choosing the right fish species is crucial. De-
pending on the intended purpose (e.g., algae or
pest control), there are species specifically suited
for the task. It is also important to understand the
biology of the selected species (e.g., maximum
population density, territorial behavior, etc.). Only
native species should be used to avoid ecological
disruption.

- Ensure that the filtration system is designed to
handle the additional load caused by fish (e.g,,
waste and carcasses).

Continued on page 3
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- Adjust water quality monitoring to account for
the increased biological load.

- Limit the number of fish (species-specific) to
keep the strain on the system as low as possible.

Conclusion

Integrating fish into swimming pools with biolog-
ical water treatment presents both opportunities
and challenges. On one hand, they enhance the
pool's aesthetic appeal and contribute to ecolog-
ical balance; on the other, their presence requires
careful planning and regular maintenance to en-
sure adequate water quality and minimize safety
risks.

Studies show that, with optimal design and man-
agement, the benefits can outweigh the draw-
backs. Ideally, well-selected fish species can help
reduce phytoplankton, keep pool walls clean, and
control the presence of pests (see Figure 1).
Ultimately, the decision to include fish remains an
individual one and depends on the specific condi-
tions and objectives of the pool operator.

[Dr. Holger Kihnhold, PK]

Pool is cool, Bruxelles - Fotos: Pool is cool (Alle Abbildungen)
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Research and Development
The Colder, the Better
Ice Bathing in Natural Swimming Pools

Cold-water bathing is associated with a variety of
health-promoting effects. An increasing number
of natural swimming pools are now being used
in winter. This extends the usage period of these
facilities and can be regarded as a measure to
promote health.

Nietzsche once said: "What does not kill me makes
me stronger"[1]. Modern medicine now has a term
that describes the same underlying mechanism:
hormesis (Greek: stimulation, impulse). When the
body is exposed to a toxic substance or a stress-in-
ducing environmental factor, it can have a positive
impact. One such positively acting environmental
stressor is cold water [2].

Knowledge of the health-promoting effects of cold
water dates back to ancient times and became
known as hydrotherapy in the 18th century. The
use of cold water through treading baths or cold
water pours became especially popular in the 19th
century through Sebastian Kneipp [3].

Cold water initially causes the narrowing of blood
vessels in the skin, which is followed by vasodila-
tion, leading to a warming effect. In addition, var-
ious mechanisms and a range of effects are dis-
cussed, depending on the quality of the available
evidence [4].

Cold water is said to have anti-inflammatory effects,

stimulate respiration and circulation, boost the im-
mune system, alleviate rheumatic complaints, re-
duce stress, and relieve anxiety disorders. Moreover,
cold-water baths are believed to support recovery
after intense athletic exertion [4].

In recent times, the positive effects of cold water
have been brought into the spotlight by popular
media, largely thanks to Wim Hof. He combines
cold-water immersion with a positive mindset and
the Tibetan breathing and meditation practice
Tummo. He holds multiple world records related to
cold endurance, including the record for the long-
est ice bath [5].

More and more people are appreciating these ben-
efits. According to a survey published on statista.
com, of 2,749 respondents, 8% said they had al-
ready tried ice bathing, and 17% said they could
imagine doing so [6].

This trend has also been reflected in natural swim-
ming pools in recent years. Previously limited to
summer operations, more and more pools are
now opening in winter to offer cold-water bath-
ing. For example, the natural pool in Riehen has

implemented a mobile sauna that is set up by the
poolside during the winter months.

So far, no significant exceedances of hygiene lim-
it values have been observed, though large-scale
systematic studies are still lacking. However, the
survival conditions for tested pathogens (such as
E. coli, Enterococci, and Pseudomonas aeruginosa)
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are very poor at winter temperatures, since the op-
timal growth temperature for these organisms lies
in much warmer ranges (see following table).

Bacterium Temperature range (°C) | Optimum temperature (°C)
Escherichia coli 21-49(7] 371(8]
Enterococci 10-45[9] 35[9]
Pseudomonas aeruginosa 4-42110] 37[11]

Looking ahead, this trend could be adopted by
more natural swimming pools — not only to broad-
en their user base and operational period, but also
to contribute to public health for those willing to
regularly brave the cold. [Hannes Kurzreuther, PK]

[1] Nietzsche . (1888) Gotzen-Dammerung oder Wie man mit dem Hammer
philosophiert, http://www.thenietzschechannel.com/works-pub/twi/
twig.htm, 19.02.2025

[2] Kast B. Der Emahrungskompass (2018) Der Erndhrungskompass: Das Fazit
aller wissenschaftlichen Studien zum Thema Erndhrung

[3] Rothschuh K.-E. (1986) Naturheilbewegung, Reformbewegung, Alterna-
tivhewegung. Stuttgart 1983,

[4] Hutterer C, Effekte von Kaltwasserschwimmen und Eisbaden, https://
www.zeitschrift-sportmedizin.de/effekte-von-kaltwasserschwimmen-ei-
shaden/, 19.02.2025

[5] HofW, de Jong K. (2018) Nie wieder krank: Gesund, stark und leistungs-
fahig durch die Kraft der Kalte, Riva Verlag

[6] https://de.statista.com/statistik/daten/studie/1453816/umfrage/inter-
esse-am-eishaden/, 19.02.2025
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News from Pool Operations
Sustainably Refreshing

Europe’s First Public Climate-Neutral Natural
Swimming Pool with Lake Character

The new outdoor pool in Winsen (Luhe) blends
bathing enjoyment with ecological responsibility.
By using renewable energy sources such as pho-
tovoltaics, wind power, and a heat pump, the fa-
cility operates in an energy-neutral manner. The
innovative concept promotes sustainable use of
the Weiherbogen area and not only contributes
to climate adaptation but also improves the urban
microclimate and ecological resilience.

Located in the Harburg district, south of the city
center of Winsen (Luhe), a unique natural pool
with biological water purification is taking shape: a
lake-like character, and climate-neutral operation.
The facility is situated in one of the "Luhegarten"
parks, the Eckmannpark. After being used for the
2006 State Garden Show, the park gradually lost its
appeal for locals. One major reason was that the
traditional planting design could not withstand
changing climate conditions and offered limited
habitat value for flora and fauna. A new planting
concept with climate-resilient trees and other spe-
cies is now set to improve the park’s attractiveness
and positively impact the city’s climate.

Figure 1: lllustration of the natural outdoor pool in Winsen (Luhe)
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Resource-Conscious Construction

All materials used in construction were evaluated
for their Global Warming Potential (GWP). Wherev-
er possible, sustainable building materials were
selected — for example, recycled concrete was
used instead of conventional concrete. In some ar-
eas, concrete was avoided altogether and replaced
with sloped embankments for sealing.
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The main building, which houses gastronomy,
sanitation, and technical facilities, is a wooden
structure built according to the KfW 40+ energy
efficiency standard. With an annual consumption
of 21 kWh/m? it uses only 40% of the primary en-
ergy demand allowed by the 2009 Energy Saving
Ordinance (EnEV 2009).

Energy-Neutral Operation

The facility is designed to accommodate up to 1,728
bathers. The total annual electrical energy de-
mand for the entire facility is approximately 50,000
kWh. This includes the energy requirements of the
technical systems and the building infrastructure,
including the year-round operated gastronomy.

To keep the energy consumption of the technical
systems as low as possible during operation, ener-
gy-efficient pumps are used. The energy demand
is met by a small wind turbine and a photovoltaic
system. The latter covers the majority of the de-
mand, generating around 70,000 kWh per year. The
wind turbine contributes an additional 16,000 kWh
annually. As a result, the entire electrical energy de-
mand of the facility is fully covered, and a surplus of
30,000 to 40,000 kWh is generated over the course
of the year. Peak loads during maximum occupancy
can be managed with a 100 kWh battery. The annual
energy surplus is used to power charging stations

Controller
Max. 70 kW, switchable to island
mode

Bateytookwh L PVgenerator

[
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Figure 2: Flow diagram of the energy system

Figure 3: Natural Outdoor Pool Winsen (Luhe) (Photo: G. Szielasko)

for e-bikes, cars, and camper vans. The facility is con-
trolled via a programmable logic controller (PLC). If
performance thresholds are reached, this system
allows for the selective shutdown of lower-priority
consumers.

The Heat Pump Goes Swimming

To reduce heating needs, a ventilation system with
80% heat recovery and a heat pump was installed.
The heat source is water from the Weiherbogen and
the natural pool basin. If the water temperatures
drop below 8 °C, the heat pump is additionally sup-
plied using this source.

Carbon Footprint

According to a DGfdB report, the carbon footprint
of the electrical energy consumption per bather is
147 kg CO, (DGfdB, 2020). Using the greenhouse
gas emission factor for electricity consumption in
Germany - 045 kg CO,/kWh — it is possible to calcu-
late the electrical energy consumption per bather
(Icha and Lauf, 2024). Consequently, the operation
of a conventional pool with 50,000 visitors per year
would require 150,000 kWh of energy, resulting in
emissions of 67.5 tons of CO,. Thanks to the surplus
generation of 65000 kWh, the facility in Winsen
achieves a CO, compensation of 29.3 tons per
year.
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More Than Just a Water Body

The Weiherbogen is not only a central component
of the facility's overall energy supply concept, but
also serves as a habitat for flora and fauna. Addition-
ally, it acts as the main retention area and is a key
element of the entire park's rainwater management
strategy.

Due to the highly permeable soil layers in the ba-
sin and shoreline areas, the water level used to drop
significantly on a regular basis. To counter this, the
pond was supplemented with groundwater. How-
ever, the high nutrient content of the groundwater
promoted excessive plant and algae growth, which
led to silting.

As part of the new concept, part of the pond bot-
tom was sealed. This measure prevents the extreme
drop in the water level and eliminates the need for
groundwater replenishment. Not only does this
support groundwater recharge, but it also allows
the Weiherbogen to function as a water reservoir
for surface runoff. As a result, the urban microcli-
mate is improved.

To further enhance water quality, a wetland filter
was created in the southern section of the pond
using appropriate planting and drainage systems.
Water flows from the north to the south end, and
after filtration, is pumped back to the head of the
pond. This circulation ensures high water quality

Continued on page 7
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and allows the body of water to function as a solar
thermal storage system.

As a measure for the protection, preservation, res-
toration, and sustainable use of freshwater ecosys-
tems, the Weiherbogen concept fully aligns with
the EU’s Nature-Based Solution approach (German
Environment Agency, 2025).

Fun and Climate Protection United

Of course, the fun factor shouldn't fall by the way-
side in an outdoor pool — and it doesn't have to
come at the expense of climate protection. In Win-
sen, this balance is achieved through a wide variety
of attractions. From a water playground and a slide
to a climbing wall, the new pool in Winsen offers
exciting experiences for all age groups. A floating
bathing island and a raft add extra variety between
jumping, sliding, and swimming.

[Sofia Cvoro, Sebastian Flohre, PK]

Figure 4: Natural Outdoor Pool Winsen (Luhe) (Photo: Polyplan-Kreikenbaum)
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Technical Innovations

Iron Against Algae
Coagulant Dosing During Active Pool Operation

To reduce turbidity and phosphorus concentration
in the water, coagulants can be used in pools with
biological water treatment. These are added either
directly into the swimming pool or into specific filter
areas. For various reasons, this process has tradition-
ally been carried out at night or outside of opening
hours. Now, however, coagulant dosing has been
tested during regular pool operation.

How do Coagulants Work in Water?

In the operation of pools and swimming ponds with
biological water treatment, phosphorus — primarily
introduced by bathers — is considered the critical
nutrient that promotes or limits algae growth. To
prevent unwanted algae growth, many pools dose
the chemical coagulant ferric chloride (FeCls) over-
night. This reacts with the phosphorus to form a
poorly soluble compound. These insoluble particles
aggregate into larger flocs, which are either caught
by filters or settle at the bottom, where they can be
vacuumed out.

Why Haven't They Been Added During Opening
Hours Already?

Based on the assumption that flocculation and sedi-
mentation behavior are affected by the movements
of bathers in the water — and that sediment could
be more effectively removed in the morning after
lower hydraulic circulation — dosing was previously
carried out only at night.

However, this meant that the introduced phospho-
rus remained available during daytime operations
as a nutrient for algae and was partly converted into
biomass before precipitation occurred. This, in turn,
can negatively impact water clarity, affecting both
the bathing experience and rescue visibility.

To evaluate whether immediate precipitation of
phosphorus directly after its introduction could
positively influence overall phosphorus reduction,
daytime dosing of FeCl; during active bathing
hours was tested.

Testing in Four Pools During the 2024 Bathing
Season

In the summer of 2024, four test pools under the
supervision of Polyplan-Kreikenbaum were selected
to participate in this pilot. All agreed to switch their
coagulant dosing approach. Prerequisites included

experienced staff familiar with FeCl; dosing, direct
dosing into the pool, and the use of the DANA2.0
database and operational control software for data
analysis. Three of the four pools had turbidity sen-
sors for automated measurements; in the fourth
pool, turbidity was assessed based on measured
visibility depth and staff observations.

The required amount of coagulant was calculated
for each pool and dosing durations were adjusted
to individual operational schedules (opening hours,
cleaning routines, etc). In some cases, the dosing
pump capacity was insufficient to achieve the cal-
culated flow rates.
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nutrient input and stirring up suspended particles,
and therefore should be considered in the analysis.
Since turbidity sensors sometimes gave erroneous
readings or unexplained spikes unrelated to pool
usage, visibility depth was used as an additional
indicator of turbidity.

Sensor readings collected by the PLC were evaluat-
ed both as raw data and in a smoothed form, ex-
cluding values above 5 FNU. With the sensor range
set between 0 and 100 FNU, it was found from ex-
perience that values above 5 FNU typically resulted
from sensor contamination, not cleaning-related
disturbances. Maximum readings were considered

Duration
Location Trial period (h/d) Volumetric flow rate (ml/h)
calculated implemented
Naturbad Riehen 14.08.2024 - 15.09.2024 (33 Days) 10 160 160
NaturbadPremnitz e.V. | 04.09.2024 - 17.09.2024 (14 Days) 8 227 100
Naturbad Ennigerloh | 04.09.2024 - 11.09.2024 (8 Days) 24 50 approx. 20-74
Vabali Spa 27.08.2024 - 01.11.2024 (67 Days) é 80 approx. 80

Table 1: Overview of the adjusted dosing operation.

The overall test durations also varied due to differ-
ent seasonal opening times. For evaluation, both
automatically and manually recorded data from
DANA2.0 were exported and compared across the
same time periods in 2023 and 2024. Due to sim-
ilar temperatures, visitor numbers, and pool runt-
ime since the beginning of the year, comparing the
same periods across seasons provided clearer in-
sights than comparing different periods within the
same season. (See Figure 1)

In addition to turbidity values, visitor numbers
were analyzed. The assumption was that visitor
numbers significantly affect turbidity, both through
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Figure 1: Representation of the dosing pump run times and turbidity values in DANA 2.0.

measurement errors. Pool staff confirmed that
peaks and spikes recorded by the sensors did not
match actual turbidity levels, which remained be-
low 5 FNU.

As an additional and highly relevant parameter,
evaluations by the pool managers were also con-
sidered, as these included observations independ-
ent of sensor data.

Summary of Results

The results show that turbidity levels and visibility
depth improved in all pools with turbidity sensors
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Continued on page 9
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Location Trial Total bathers Average visibility
period during Average turbidity during depth
the trial period the trial period (non-)swimmers
raw | smoothed data
data | (FNU <5)
Naturbad Riehen 2023 22.577 4,7 0,8 3,39
2024 14.592 0,78 0,65 3,49
NaturbadPremnitze.V. | 2023 - 3,73 0,15 1,31/1,9
2024 - 2,6 0,13 134/19
Naturbad Ennigerloh 2023 5.542 7,65 0,37 1,33/2,84
2024 1.204 2,58 0,25 1,35/35
Vabali Spa 2023 - - - 1,35
2024 - - - 1,35

Table 2: Comparison of the respective test period from Table 1 with the same period in the previous year.

during the 2024 test period compared to the same
period in 2023.

This improvement was especially evident in the raw
data but was also visible when excluding readings
above 5 FNU- although the difference was smaller,
likely due to frequent spikes in the raw data.
However, it is important to note that visitor num-
bers were also significantly lower in 2024 in pools
where such data were available. Thus, the impact
of the adjusted dosing schedule cannot be defini-
tively isolated from the data alone. Feedback from
the pool staff aligned with the measured trends
and was consistently positive or neutral. In one
pool, a thin film formed near the inlet jets due to
excessive dosing, but this was easy to remove and
did not recur after adjusting the flow rate. Three of
the pools reported improved water clarity during
the test period. The fourth pool also showed slight
improvements in suspended particles and turbidity;
however, due to simultaneous changes in cleaning
equipment, the assessment of the dosing approach
remains neutral. Encouragingly, all participating
pools expressed willingness to repeat the trial over
a longer period in the 2025 season.

So- Coagulant Dosing During the Day or at
Night?

Based on the data from this trial, it is not yet possi-
ble to conclusively determine whether switching
coagulant dosing from nighttime to daytime has a
positive effect on phosphorus reduction and water
clarity. What is certain, however, is that the trial had
no negative effects on these parameters and did
not lead to a significantly increased cleaning effort,
making a longer trial next season viable.

This future trial should involve as many pools as
possible, with comprehensive operational docu-
mentation (especially visitor numbers, turbidity,

‘29)ABS

and phosphorus data), improved turbidity sensor
control, and overall a better understanding of tur-
bidity-related processes in the pools. Additionally,
a turbidity equivalent per bather is currently being
calculated, which could help isolate the impact of
dosing operations in future evaluations.

In summary, this trial has contributed - and will
continue to contribute — to deepening the un-
derstanding of the complex interplay of various
processes and parameters in natural swimming
pools, thereby supporting operational optimiza-
tion [Maren Schwacke, PK]

Climate Protection

Climate Change in Natural Outdoor
Pools

Can We Observe it Here Too?

Due to the increase in greenhouse gases in the
atmosphere (including CO, and CH,), the Earth
has been continuously warming since the 19th
century. However, the temperature changes vary
by region. Globally, the average temperature has
risen by about 1.1°C since then [1], which corre-
sponds to roughly 0.1°C per decade- though the
increase has been particularly steep over the past
five decades (see Figure 1). A study examining sur-
face water temperatures in Central European lakes
between 1960 and 2010 found that temperature
increases were greater in spring and summer than
in autumn and winter [2]. In this study, the temper-
ature rise between May and August was approxi-
mately 0.5°C per decade.

Higher temperatures promote the development of
health-threatening cyanobacterial blooms. For this
reason, in 2024, the German Environment Agency
issued a revised Recommendation for Protection
Against Cyanobacteria and Cyanotoxins [3]. A de-
tailed article on cyanobacteria, their classification,
occurrence, and toxins was published in Naturbad-
info 2024 [4]. One study demonstrated that cyano-
bacteria can particularly develop in biofilms, mak-
ing them a potential source of spread into open
water, as was shown by a growth observed on
pool liner surfaces in a natural outdoor pool with
biological water treatment [5].

To investigate how current climate changes are af-
fecting natural outdoor pools, this study compiled
and analyzed temperature data from 2007 to 2024
and cyanobacterial biovolume data from 2010 to
2022 across several natural swimming facilities.

Rising Temperatures in Natural Outdoor Pools

An analysis of data from ten natural outdoor pools
examined water temperature changes from June
to August over multiple years, depending on
the length of the monitoring period. The results
showed that three of the ten pools exhibited an in-
crease in seasonal average temperatures (see Fig-
ure 2). The temperature increase ranged between
1.2°C and 1.7°C per decade. This rise is significantly
higher than the average temperature increase in
surface waters of Central European lakes. This can
be explained, among other factors, by the relatively
small water volumes and shallow depths of natural
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outdoor pools, which facilitate faster warming of
the water body. Seven of the ten natural pools did
not show a temperature increase. This could be
due to strong fluctuations in average annual tem-
peratures that mask long-term trends. Pool water
temperatures can also be influenced by operation-
al factors such as the addition of make-up water,
the design of the filtration system, or shading of
the pool basin. These factors may prevent or great-
ly reduce climate-related temperature changes in
some pools.

Cyanobacteria in Natural Outdoor Pools
Seasonal average values of cyanobacterial bio-

volume were compiled from 17 different natural
outdoor pools from the start of their respective

Global surface temperature has increased by
~ 1.1°C by 2011-2020 compared to 1850-1900

bsenved

Ky y ]
i e
Figure 1: IPCC Report 2023: The global surface temperature of the Earth (represented as

annual anomalies relative to the 1850-1900 mean) has increased by approximately 1.1°C
since 1850-1900.
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Figure 2: Development of the average seasonal water temperature in the basins of various
natural outdoor pools since 2007. The significant regressions (p<0.05) are represented as

straight lines. The temperature increase per decade for these pools was as follows: NB_01:
1.2°G; NB_04:1.3°G; NB_09: 1.7°C.
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cyanobakteria biovolume (2018 - 2022)
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Figure 3: Development of the average seasonal cyanobacteria biovolume since 2010 in various natural outdoor pools.
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Figure 4: Development of the cyanobacteria biovolume since 2018 for individual samples in different natural outdoor pools. The red line

marks the threshold for cyanobacteria biovolume according to the German Environment Agency.

monitoring periods up to 2022. The data show an
increase in cyanobacteria presence since 2018 (see
Figure 3). However, this is not a continuous rise in
cyanobacterial biovolume across all pools, but rath-
er a more frequent occurrence of "cyanobacterial
blooms." A "bloom" refers to a strong proliferation
of phytoplankton within a specific, often relatively
short, period. This pattern is evident when examin-
ing individual samples over the course of the bath-
ing season (see Figure 4). In the observed cyanobac-
terial blooms, biovolumes of up to 4.2 mm?L were
recorded. According to the aforementioned recom-
mendation by the German Environment Agency, in-
creased monitoring and the provision of information
to bathers is advised once the cyanobacterial bio-
volume exceeds 13 mm?L. The “first warning level”
with additional warnings applies from 4 mm?L. To
analyze how changes in water temperature in natu-
ral outdoor pools affect cyanobacterial biovolume,
we correlated seasonal average temperatures from

1 (29)ABS

different years with the corresponding seasonal av-
erage cyanobacterial biovolume (see Figure 5).

This analysis showed an increase in average cyano-
bacterial biovolume with rising average tempera-
tures. However, the occurrence and growth of cy-
anobacteria in natural outdoor pools are influenced
by multiple factors. In addition to temperature, nu-
trient availability also plays an important role. Nutri-
ent levels can be reduced in natural pools through
filter systems and pre-treatment of fill water, thereby
lowering the likelihood of cyanobacterial blooms.
Grazing pressure from zooplankton also affects cy-
anobacteria concentrations in the water.

Based on the findings of this study, it is recom-
mended that the composition of phytoplankton
(including cyanobacteria) be regularly monitored
in natural outdoor pools during the bathing season.
This recommendation will also be reflected in the
FLL guidelines, which are currently under revision
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Figure 5: Seasonal average of the cyanobacteria biovolume in logarithmic representation
as a function of the average seasonal basin water temperature. A significant positive
correlation is observed between temperature and cyanobacteria biovolume (p<0.001).
The regression line follows the equation:

cyano = 10/(0.35 *T- 10), where cyano represents the cyanobacteria biovolume in
mm’ L and T the temperature in °C.

Summary:

As global temperatures continue to rise due to cli-
mate change, water quality in natural outdoor pools
may be impacted - for example, by increased devel-
opment of cyanobacteria in the pool water. Chang-
es in seasonal water temperature were studied in
ten natural pools. In three of these, an increase of
1.2 to 1.7°C per decade was observed. No systemat-
ic temperature changes were detected in the other
seven pools. Data on cyanobacterial biovolumes
show a rise in cyanobacterial blooms since 2018. El-
evated seasonal water temperatures were associat-
ed with higher seasonal cyanobacterial biovolumes
in the natural outdoor pools examined.

[Imke Petersen, KLS]
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Current IQN Certification of Natural
Outdoor Pools

In the 2024 season, a wide range of natural out-
door pools in Germany and Switzerland underwent
aquatic ecological monitoring in accordance with
the current guidelines for swimming and bathing
pond facilities. The “Index for the Water Quality of
Natural Outdoor Pools” (IQV) quality seal evaluates
pools with biological water treatment based on a
uniform standard, serving as a mark of quality.

The following 12 pools have opted for IQN certifica-
tion in the 2024 season. Congratulations!

Naturfreibad Niederalfingen (Hittlingen)
Parkbad Weende

Naturbad Grebenstein

Nordseelagune Burhave

Naturbad Schwalbach
Sole-Waldschwimmbad Bad Gandersheim
Naturbad Olfen

Parkbad Kleinfeld Kriens

Naturbad Sulz

Naturerlebnisbad Glatten
Naturerlebnisbad Flehingen

Waldbad Nandlstadt

In addition to the certificate, a digital seal
will also be issued this year, which is
ideal for presentation on websites

and/or social media channels. [KLS]

asser-Qualies,
(s "o

Naturfreibad
Beispiel

A

Natural outdoor pool Sulz, which has been successfully participating in an aquatic ecological monitoring program since 2011.
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Attractiveness Measures
Artin Pools

An Artist Gathering at the Natural Outdoor Pool
inSulz

atural outdoor pools are often characterized by
public art. Murals and sculptures make these
pools unique. At the Natural Outdoor Pool in Sulz,
visitors can discover several artworks that, in addi-
tion to swimming in a nature-based facility, make
the visit especially worthwhile.

The Natural Outdoor Pool in Sulz near Lahr is a
unique facility — not just because of its idyllic lo-
cation, nestled between forests and meadows in
the Sulzbach Valley. The pool features numerous
artworks that turn a visit into a small art highlight.
In the dining area near the entrance, a woman sits
contentedly, her face turned toward the sun (Fig-
ure 1). She appears deeply relaxed and invites vis-
itors to sit beside her and enjoy their time at the
pool. This sculpture was created by sculptor Roland
Martin. Born in 1927 in Tuttlingen, Martin created
a wide range of sculptures, fountains, steles, mo-
saics, stained glass windows, and war memorials.
He produced more than 80 public artworks in
Baden-Wdrttemberg alone and was awarded the
Cultural Prize of the City of Tuttlingen in 2007 for
his artistic achievements.

Continuing through the pool grounds, visitors can
explore the facility via footbridges. In addition to
areas designated for swimming — including a tod-
dler, non-swimmer, and swimmer section- one
can observe the interaction between plants and
animals in the regeneration zone. Tadpoles, drag-
onflies, water striders, and much more can be seen
darting among the aquatic plants. But if you look
closely, you'll spot other fascinating elements peek-
ing out from the reeds— a bird that can squirt water
and a spinning metal plate with stones that reflect
the sunlight (Figure 2). These are two sculptures by
artist Johann Rofler. Placed in the water treatment
area, they not only surprise visitors but may also
serve the useful function of deterring birds through
their reflective light and movement. Though the
so-called wetland filter appears like a small natu-
ral pond, its purpose is to purify the bathing water.
Birds, unfortunately, are unwelcome in this system
as they can introduce harmful bacteria through
their droppings.

And finally, there is a large, colorful snake (Figure
3), a popular climbing feature for children. Unfor-
tunately, the artist behind this piece is unknown.

/29 ABS
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The mosaic "monster" may not breathe fire, but it
can squirt a stream of water from its mouth upon
request.

Not just swimming, but also the artistic design of
the Sulz Natural Outdoor Pool makes a visit a true
experience. A perfect opportunity to visit is May 15,
2025, for the Open Day!  [Dr. Antje Kakuschke, KLS]

LOST ART in Abandoned Swimming
Pools

Lost places are places that are temporarily or per-
manently deprived of their function. Abandoned
bathrooms often have a very special charm. They
are full of works of art that are overgrown with
plants or covered in colorful slime mel, giving the
viewer a completely new perspective.

Art is not only found in outdoor pools. Many half-
len pools are creatively designed with murals, re-
liefs or glass windows. When a pool is closed, these
works of art sink into a deep sleep, and it is not un-
common for them to fall into disrepair and vandal-
ism over time.

The indoor pool shown here in a sports hotel in the
Ore Mountains was one such “sleeping place” for
a long time. It was full of surprises. A Keramik mu-
ral with bathers and many colorful, rather abstract
shapes adorned the large, white front of the swim-
ming pool. But there were also reliefs and glass mo-
saics, manuscripts by various artists in the adjoining
rooms and on the outside walls. After the closure
of the facility, the buildings fell into disrepair. The
artistic works were joined by the charm of decay.
Mould, moss and algae gave the place a colorful
patina. A few years ago, the complex was revived
and renovated. Only a few photos still bear witness
to the former aesthetics of decay.

[Dr. Antje Kakuschke, KLS]
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Figure 1: Sculpture by the artist Roland Martin in the gastronomic area of the Natural
Outdoor Pool Sulz (Photo © Antje Kakuschke).

Figure 4: Above and left: Lost Art in an abandoned swimming pool (Photos © Antje Kakuschke
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