Paajarvi
Overview

Pasjarvi spans 13.4 km? and is located on the border between Himeenlinna (Lammi) and Hollola
(Hameenkoski). It is the fourth deepest lake in Finland, reaching a maximum depth of 87 meters, and features
12 islands. Paajarvi represents the headwaters of the Vanajavesi route within the Kokemaenjoki watershed,
receiving waters from smaller lakes in the southeastern Evo area and from the western part of the lake, where
human activity is notably more intensive.

e |ake Code: 35.833.1.003

e Catchment Basin: Paajarvi Area (35.833)

e Main Watercourse: Kokemaenjoki (35)

e Municipalities: Hdmeenlinna and Hollola

e Provinces: Kanta-Hame and Paijat-Hame

e Regional Environmental Authority: Hdme Centre for Economic Development, Transport, and the

Environment

o Water Management Area: Kokemaenjoki-Archipelago Se
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Fig 1. Location of Pddjdrvi. Topographic Data © Maanmittauslaitos (National Land Survey of Finland). Map
excerpt from Karttapaikka, 08/2024.

Paajarvi has an average depth of 15 meters, making it significantly deeper than the average Finnish lake.
Shorelines vary from steep rocky and cliff-lined shores in the west and south to shallow sandy beaches in the
eastern parts and delta formations near the mouth of Mustajoki in Rantalanlahti. The northern shores are a
mix of rocky forested shores, shallow shoals, and areas with extensive reed beds. The lake’s shoreline, totaling
33 km, has been impacted by water level regulation and the spread of the invasive species Glyceria maxima,
which has recently altered shoreline habitats, particularly in the lake's eastern delta areas.
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Physical and Chemical Characteristics

Water samples from Paajarvi have been collected since 1969, with ongoing monitoring conducted by Lammi
Biological Station and environmental authorities. This overview focuses on data from the early 1990s to the
present.

Despite its depth, Padjarvi’s oxygen levels have remained high throughout the monitoring period, benefiting
the cold-water-adapted biota that thrive in the lake's deep hypolimnion. The lake's pH is near neutral, with a
long-term median surface pH of 7.1 and no observable trend in acidification. Alkalinity is relatively high,
providing substantial buffering against acidification. Paajarvi’s water is humic, with an average color value of 70
mg Pt/ in the epilimnion and slightly lower in the hypolimnion at 68 mg Pt/l. While color values have shown
some darkening over time, annual variability is low due to the lake’s large water volume, which moderates
fluctuations.

Paajarvi is classified as oligotrophic to mesotrophic based on its nutrient concentrations. The average total
phosphorus level in surface water is 11 mg/m3, while total nitrogen is relatively high at 1,377 mg/m3. A defining
characteristic of Paajarvi is the phosphorus-to-nitrogen ratio; low phosphorus levels appear to restrict primary
productivity, leaving excess nitrogen largely unused. The slow sediment processes in the deep hypolimnion
contribute to low phosphorus turnover. Hypolimnion phosphorus and nitrogen concentrations are comparable
to those in the epilimnion (9 mg/m3 and 1,395 mg/m3, respectively). Phosphorus levels have remained stable
over the monitoring period, whereas nitrogen has shown a steady increase. The highest phosphorus spike was
recorded in the early 2000s, with nutrient levels stabilizing at low levels in the 2020s.
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Catchment Area, Load, and Land Use History

Water turnover in Padjarvi is relatively slow, with an estimated retention time of 3.3 years, reflecting its depth
and large water volume. The lake’s catchment area measures 244 km? and includes 12 islands with a combined
area of 11.4 hectares. The lake’s shores host a relatively high number of recreational properties.

The current regulation dam at Sahankoski was completed in 1960. Historical dam structures in Teuronjoki,
within Hdmeenkoski, allowed for adjustments to Padjarvi’s water levels as early as the 19th century. Although
dredging of the Teuronjoki channel has occurred, notably in the 1950s, extensive lake draining or the creation
of large floodplains has not taken place. Shoreline encroachment, which has occurred in response to reduced
spring flooding due to water level regulation, is also influenced by the spread of Glyceria maxima, which has
expanded extensively in the shallow Rantalanlahti bay area.
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Intensive monitoring of waterborne nutrient loads entering Padjarvi has shown that the largest inputs occur
via Mustajoki and Haarajoki due to their significant water flow. Smaller streams, such as Koiransuolenoja and
Luhdanjoki, contribute less in terms of total load despite lower water quality in terms of concentration.

Research Activity and Other points of interest

A comprehensive ecological research program was launched at Paajarvi in 1970 by a research team from the
University of Helsinki’s Lammi Biological Station. Known as the Paajarvi Project, it aimed to investigate the lake's
physical-chemical properties, ecosystem structure, and functioning extensively. Paajarvi’s characteristics were
considered representative of typical mid-sized Finnish lakes, providing valuable baseline data for broader lake
research in Finland.

Paajarvi was also included in the international Project Aqua as a significant study site for freshwater research,
following initial geophysical studies in 1967. The lake’s first ecological study dates back to 1913, focusing on its
optical properties and planktonic biodiversity.

Many researchers from the Paajarvi Project went on to influential roles in Finnish aquatic science, contributing
to a broader understanding of Finnish lake ecosystems. Monitoring at Lammi Biological Station has continued
since the 1970s, with a focus on various themes. In the early 1990s, significant studies on climate change
impacts were conducted under the Finnish Research Programme on Climate Change (SILMU).

The quality of inflowing streams has been monitored regularly since the early 1990s, initially with daily samples
analyzed weekly, later adjusted to weekly sampling. Long-term data on these inflows, particularly nutrient and
carbon content, have been instrumental for national watershed loading models developed by the Finnish
Environment Institute (SYKE). Flow and lake water level measurements, along with ice cover monitoring, have
also been carried out as part of Finland’s national hydrological monitoring program.

Additional research includes extensive plankton community studies, cold-water crustacean monitoring, and
periodic assessments of relict crustaceans, such as Mysis relicta and Limnocalanus macrurus, which contribute
uniguely to the lake’s deep-water ecosystem. In the early 2000s, greenhouse gas fluxes in the lake’s pelagic
areas were analyzed, forming part of doctoral research projects. Further studies on microbial communities and
greenhouse gas production were undertaken in shoreline horsetail (Equisetum) zones.

Fish studies at Padjarvi are well established, with data gathered from fishing surveys, fish tagging experiments,
and periodic assessments of sustainable fishing practices, especially targeting pike-perch (Sander lucioperca)
stocks. One notable research output is the sustainable fishing report from 2014, which followed a tagging study
to understand pike-perch stock dynamics. The lake’s fish community was also examined in a 2004 thesis using
Nordic gillnet sampling, and research on fish populations, food web interactions, and isotopic composition has
been active in the 2020s.

Experimental research on Padajarvi has included mesocosm studies initiated in the early 1990s as part of the
SILMU program, investigating ecosystem responses to climate variables. Additional open-water research
platforms equipped with continuous monitoring devices have gathered data on water quality, temperature
stratification, and meteorological conditions.

Shoreline vegetation surveys were conducted in 1998 and 2022, with the latter documenting increased species
diversity, particularly due to the spread of Glyceria maxima. Less than 5% of the lake’s area is vegetated,
primarily due to the steeply sloped shorelines. In recent years, the lake has also become part of national
cyanobacterial monitoring programs, with sampling conducted at Juottimenranta- beach.
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Paajarvi’s water level is regulated by the dam at Sahankoski, Himeenkoski, which was completed in 1960.
Earlier dam structures allowed adjustments, and sections of Teuronjoki were dredged in the 1950s and 1960s
to accommodate timber transport to Himeenkoski sawmill. The Teuronjoki and Puujoen Perkausyhtié Drainage

Company currently holds the regulation permit.
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