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Exaqua PRO3 fluoro CHA/CHB INTRODUCTION

Studying eutrophication in surface The Exaqua PRO3 fluoro CHA/CHB is a combination
waters using fluorometric measurements of a classic photometer — which our Department
of chlorophyll A and B concentrations of Hydrology has been using for several years to measure
selected water quality parameters in rivers, reservoirs
and groundwater —and a modern fluorometer, allowing
for the measurement of the concentrations of chlo-
rophyll A and B. This organic compound, which plays
a role in photosynthesis, is considered one of the key
indicators of the degree of eutrophication in bodies
of water — high chlorophyll concentrations indicate
a severe phytoplankton bloom, which is a consequence
of excessive fertilisation of these bodies of water. The
assessment of eutrophication is, in turn, crucial

inlimnological studies of lakes.
This note presents an example of the use of fluorometric
measurements of chlorophyll concentrations to assess
the degree of eutrophication in selected water bodies in

Warsaw.
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A STUDY OF WATER QUALITY IN WARSAW'S PONDS

The Exaqua PRO3 fluoro CHA/CHB fluorometer was tested during our study of artificial
water bodies in Warsaw, which are subject to varying degrees of anthropogenic
pressure. These reservoirs are enriched with ions as a result of surface inflow from urban
areas, and are also artificially 'fertilised' by humans — mainly due to the feeding of ducks
and the use of fishing bait.

Our research shows, however, that due to varying degrees of anthropogenic pressure,
theresponse of the ponds is different, which results in a different phytoplankton growth
cycle. As early as February 2024, which was characterised by above-average air
temperatures, we documented a bloom in the Moczydto reservoir — concentrations
of chlorophyll A and B reached
severaltensof ug/l,and the water
took on a brownish-green hue.
This is also confirmed by the
other physico-chemical parame-
ters of the water that we mea-
sured — the severe bloom caused an increase in the water's oxygen supersaturation,
a rise in pH (due to diatoms absorbing CO, from the water) and a noticeable decrease
in water transparency. The explanation lies in the enrichment of the waters of Moczydto
with nitrogen and phosphorus compounds from the aforementioned fertilisers,
the feeding of ducks and the decomposition of organic matter (it is the only pond
surrounded by trees). InJanuary,NH;and PO, concentrations were highest in the Moczydto
pond, reaching as much as 14 and 0.44 mg/| respectively (measured using an Exaqua
photometer), which were several times higher thanthe values obtained for other ponds.

Anthropopressure / anthropogenic pressure on water
bodies is the negative impact of human activities on aquatic

ecosystems, degrading their quality, functional capacity and
biodiversity. These include, amongst others, municipal, indu-
strial and agricultural waste-water, as well as urbanisation.

Early-spring phytoplankton bloom
in the Moczydto Pond

We also observed typical sum-
mer phytoplankton blooms
in our reservoirs, caused
by high water temperatures
and sunny days. Phytoplan-
kton concentrations reached
several tens of ug/l at that time
— particularly in the shallowest
and smallest reservoir, namely
the Brustman Ponds, and the
water became intensely green
in colour and was heavily
oxygenated.

Summer phytoplankton bloom
in the Brustman Ponds

Moczydto G. Sznajdra Jeziorzec S. Brustmana
02 [% O] 133 75 76 90
pH [] 8.4 7.8 7.9 7.9
SDV [cm] 55 145 139 165
Cha [ug/I] 235 1.42 3.43 562
Ch b [pg/l] 60.9 2.44 9.68 16.9

Table 1

Comparison of physicochemical
properties and chlorophyll
concentrations in the waters

of Warsaw's water reservoirs

on 29 February 2024.

Application note
Fluorometric photometer
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Moczydto G. Sznajdra Jeziorzec S. Brustmana
O2 [% O2] 104 109 n2 131
pH [-] 82 79 84 9.0
SDV [cm] 65 102 75 30
Cha [ug/l] 17.6 2.8 7.0 29.8 Table 2

Comparison of physicochemical
properties and chlorophyll
concentrations in the waters

Ch b [ug/I] 242 4.34 9.26 49.0 of Warsaw's water reservoirs
on 26 June 2024.

EXAQUA PRO3 fluoro - FLUORIMETER AND PHOTOMETER TOGETHER

The Exaqua PRO3 fluoro CHA/CHB fluorometer has become the standard piece of equipment taken by our students and
staff from the Department of Hydrology at the Faculty of Geography, University of Warsaw, for field measurements
of water bodies. The measurement of chlorophyll A and B is fast, and the results displayed by the device are stable (only
in the case of large amounts of suspended matter, is it sometimes necessary to repeat the measurement). Another very
important aspect is that the fluorometer is simultaneously a photometer, which allows us to reduce the amount
of measuring equipment taken into the field and to carry out in situ determinations of other water quality parameters
which are important in the context of the functioning of water bodies (and are often linked to chlorophyll concentration,
suchasthealready mentioned pH, dissolved oxygen concentration and concentrations of biogenic compounds).

Late-autumn measurements of chlorophyll concentrations and selected ions The Exagua PRO3 fluoro CHA/CHB fluorometer
in the waters of the Bozy Dar reservoir, using Exaqua measuring equipment during autumn measurements at G. Sznajdra
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