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Abstract

The occurrence of differences in chemical compasitietween surface and near bottom water in
the Great Szczecin Lagoon (Wielki Zalew) was stddietween 1986-1994 under calm weather
conditions,i.e. with the state of the Lagoon remaining <1°B foleast three days.

In the study 54 measurement series were obtainell aheasurement stations and the
measurements included: water temperature, dissabxgden concentration, pH and chlorinity
taken at every 0.5-1.0 m on vertical profiles. Atested stations 7 series of day-round measure-
ments were performed with sampling frequency oba@rh. The selected water quality indicators
(temperature, oxygen concentration, pH, Eh, chitysiralkalinity and nitrate concentration) were
measured in the surface layer (0.5 m below thegatdace) and 0.5 m above the bottom.

It was found out that under calm conditions watérttee Szczecin Lagoon undergoes
chemical transformations similar to those in enetba/ater bodies.
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INTRODUCTION

The Szczecin Lagoon and its Polish part, in pddigihe Great Lagoon became in
the eighties and nineties a natural fishing groohdonsiderable productivity, reach-
ing up to 90 kg HA (Wolnomiejski 1994). This high productivity wagréiuted to
the specific ,habitat friendly” ecosystem of thec3acin Lagoon, similar to other
estuarine systems in the world (Guelorget and Biesah 1992), especially with re-
gards of fresh water ichthyofauna (Garbacik-Wesskan1994).

The biotope of the Szczecin Lagoon forms an aquenusonment of specific
salinity, changing seasonally from nearly freshewah the spring to maximal salin-
ity in autumn, though not higher than 5-6 %o..
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Simultaneously, such properties as: high trophiell@nd enhanced primary
production, which amounting to 340-460 g C &t (Chojnacki 1998), exceeded the
primary production of the southern Baltic Sea 3#l f(Renk and Ochocki 1999),
favourable mixing conditions of water and basin pametry together with good
oxygen situation both in surface and near bottorrem@lajewski 1964, 1980; Jasi
ska 1991; Poleszczuk 1997a,b, 1998) facilitateddiheelopment of profuse feeding
ground for ichthyofauna (Wolnomiejski and Grygi€d8D, 1992, 1994). The rela-
tively moderate pollution level in the Lagoon (Rswicki 1991, Protasowicki and
Niedzwiecki 1991, Falkowski 1993, Protasowiodi al 1993) was also of impor-
tance.

The representation of the Szczecin Lagoon as ai hdbitat of various hy-
drobionts is at times distorted by incidents cagisievere changes in the biotope and
endangering the biocoenosis like ecological caipbis.e.g oil spills (Wolnomie-
jski and Grygiel 1992) or floods, particularly teemmer flood in 1997 (Poleszczuk
and Sitek 2000), though these occur infrequentluciMmore often, several times
a year, appear sudden changes in water qualitieceta severe storms and inflows
of salty marine water into the Lagoon. Unfavouratitanges in water quality occur
also due to eutrophication processes (Piesik 19@2Jemporal oversaturation (max.
250%, Poleszczuk 1997b) in surface water and oxyigditits in the near bottom
water appear quite frequently. As the oversatunatith oxygen is not dangerous to
ichthyofauna, because fish escape the gas bublplaliving deeper in the water
(EIFAC 1971),e.g in the waterway channel, and only fish farmedivia boxes are
exposed to gas desease (Domagatal 1982), the deficit of oxygen, although oc-
curring at rare occasions (Chlubek 1975), poseahtheeat to fish in the water col-
umn and is leading to suboxic conditions at therface water-bottom sediment
dangerous to benthic organisms (Déial 1992).

The study on the occurrence, persistence and éeafidifferences in chemi-
cal composition of water in the Szczecin Lagoon wadertaken to put more light on
the processes described above. The attention wasdd on differences occurring
between the surface and near bottom water. Theahpesolution of the analysed
processes required continuous measurements of dailly several days duration
(Osadczulet al 1996, Musielalet al 1998).

MATERIAL AND METHODS

The occurrence of differences in chemical compamsitbetween surface and near
bottom water in the Great Szczecin Lagoon was studetween 1986-1994 onboard
of the vessels m/s SNB-ZB and SNB-US belonginghto $zczecin University and
on m/s “Stynka” of the Sea Fisheries Institute ly@a.

The measurements were conducted solely on winkegs bllowing 1-2 days
of windless weatheii,e. when the state of the Szczecin Lagoon did noéectc°B
(Vwind <3 m s1)-

Water samples were taken with Patalas or Ruttmapkas from the surface
(0.5 m below the water surface) and at every 0.5nordepth down to 0.5 m above
the bottom. The measurements were conducted ar@fling stations (Fig. 1).
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During daily measurement cycles samples were takeny 2 hours; 7 series
of daily measurements were conducted. Locationedsarement stations in this part
of the study is also shown in Fig. 1.

The following parameters were determined at thesm@anent station:

« water temperature with reversible thermometers,

* pH by potentiometric method (PN-74/C-04540.02) &hnel application of pH
standard solutions (PN-81/C-06504),

« Eh by potentiometric method (Eatet al 1995) where the measuring kit was
calibrated with ZoBell (1946) solution,

« alkalinity “f” and “m”, acidimetrically (PN-74/C-0840.03).

Separate samples were drawn to analyse oxygen ruoaten by Winkler
method (PN-72/C-04545.02). Samples preserved witshsric acid (V1) or chloro-
form (PN-88/C-04632.02) were transported to thel llaboratory to determine ni-
trate concentrations (V) by scolorimetric methotll{#7/C-04576.07) and chlorinity
by argentometric method using standard Copenhageervas standard (Grasshoff
1976).

Meteorological parameters, particularly temperatuvand speed and direc-
tion, were measured onboard the research vesséammaompared with the respec-
tive data from the meteorological stationSiwinoujscie. Meteorological and mareo-
graph data (kl) used in support of discussion were received ftbenInstitute of
Meteorology and Water Management in Gdynia. MonthBan values of Odra flow
(Qo in Gozdowice were supplied by the Poziigranch of the Institute of Meteorol-
ogy and Water Management.

During the study an attempt was undertaken to oeter the direction of the
surface flow by floating devices of the densitghtly lesser than 1 g din

The coefficients of mixing for inland and seawat&re calculated after equa-
tions proposed by Macioszczyk (1987).

Statistical evaluation, and in particular the chltons of mean valuesX(),
standard deviations (SD) and relative standardatievis (CV %) were done with the
commercial software ,STATGRAPHICS".

RESULTS
Variability of selected water quality parametersin vertical profiles

General characteristics of the obtained results

Temperature

Between April and October, the measuring periothenSzczecin Lagoon, the
temperature of surface and near bottom water figlimvthe range from about 5.4 to
22.9C. The general trends in water temperature weréasino those of inland wa-
ters - with the maximum from the mid-May to mid-8apber. The warmest water
was usually found in Roztoka Odrizka while the coolest - in the northern part of
the Great Lagoon, cooler by 0.5-1.0°C than in tbhetéka. Near bottom water was
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usually cooler by 0.1-0.4°C than the surface lairing the period of the study
warmer years can be distinguished (1986, 1988, ,19892 and 1994) and cooler
(1985, 1987, 1990 and 1993) when the temperatureatdr in the Lagoon did not
exceed 20°C.

Chlorinity

Chlorinity varied within the range 0.08 to 3.86%heThighest chlorinity val-
ues were detected in the northern part of the Lagual the lowest, especially in
respect of surface layer, in the Roztoka Onfiska.

Chlorinity showed certain specific seasonal valigbas well. In early spring
low chlorinity values were measured at all measem@nstations in the Lagoon later
chlorinity increased to maximal level in late autum

Oxygen concentrations

Oxygen concentrations in water of the Szczecin bagaere found between
4.5 to 20.7 mg ©dm®. The corresponding saturation values were 41-27PH4e.
mean saturation was always around 100%. Surfacerwsts usually slightly over-
saturated with oxygen (105% on the average), whienear bottom water showed
certain deficit of oxygen (mean saturation of ab®6%). The extreme values of
saturation were encountered incidentally. The iredagtandard deviations of oxygen
concentrations and saturation reached 20% for edlsuring stations indicating good
and stable oxygen conditions in the Lagoon. Howethés could not be understood
that this good oxygen situation was found at aaticgt and in any time. In this study
the best oxygen conditions were found in northeraspart of the Lagoon and the
worst in the Roztoka Odraska.

Oxygen saturation showed the usual seasonal pattevariability from
maximal level in spring (May-June) and summer (Astgbeptember) to the autum-
nal minimum (October).

Water pH

pH of water in the Szczecin Lagoon varied from 7td®.60. The Roztoka
Odrzaiska water showed the lowest pH values (7.15-8.80) the highest values
were measured in the north-eastern part of the drad@.80-9.60). pH values also
showed a seasonal rhythm attaining the maximurmdutie first peak of oxygen
saturation.

Classification of results
The results of water quality indicators determinedvertical profiles were
grouped, regardless the measurement date andnstaticording to the character of

changes discerned. Four types of vertical profilese established (Fig. 2):

1. practically constant salinity from the surface tottom (maximal chlorinity
< 1%0) and constant or nearly constant temperath@gh season dependent,
and oxygen concentration, season dependent, betigalty equal from the sur-
face to bottom. A clearly marked surface flow dae estuary was observed.
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2. changeable salinity in the vertical profile, withthier low salinity in the surface
and increasing with depth (from certain depth,edéht in different measure-
ments) quite rapidly to relatively high level (mapdl chlorinity > 3%o). Accord-
ing to salinity changes, oxygen concentrations,ew@iH and temperature al-
tered. An increase of salinity was always accomgzhriy decline in oxygen
concentration, pH and water temperature. A clearlyked surface flow down
the estuary was observed.

3. practically constant salinity from the surface titbm, often at higher level with
very little movement of surface water down or up #stuary or under water
stagnation. Other parameters showed also constdues; season dependent,
from the surface to bottom.

4. salinity stable from the surface to bottom and pt temperature relatively sta-
ble but distinct differences (> 30%) in saturatisith oxygen between the sur-
face and near bottom water. Similarly to tiepBofile type - stagnation of water
in the Lagoon was observed.

The results of measurements in the distinguishetliprclasses are shown in
Table 1. The table contains also calculated caeffts of riverine and seawater mix-
ing (n), flow intensity values of the River Odra Qneasured at Gozdowice bench
mark and mean mareograph readinggsafHon the measurement day and 2 prede-
ceasing days) frofwinoujscie.

It has to be mentioned that the stratification leérmical composition of water
was observed more frequently in deeper parts ol ggoon, in the vicinity of the
waterway and regardless the season while in théogshareas it appeared at random
and in most cases in summer.

Daily variability of water quality indicatorsin the Szczecin L agoon

All the results of measurements were collected dudaily measurement cycles

under calm weather conditions with cloudless sky amder very slow, non-turbulent

flow of water down the estuary. Salinity was preally constant from the surface to
the near bottom layer.
It is suggested that two types of chemical compmsibf water in the Szczecin

Lagoon prevail under calm weather:

1. First (Fig. 3) - was characterised by oxygen sgimastratification between the
surface and near bottom water solely on extrematyyg days (6 series of mea-
surements) and no differences as regards other gaadity indicators. However
a specific oxygen situation of near bottom watenight was observed - fre-
quently they showed higher oxygen concentratioas$ tiee surface water. Sur-
face and near bottom salinity did not differ anchaéned stable during the mea-
surement cycle.

2. Second (Fig. 4) - day round occurrence of stratifon of chemical composition
between the surface and near bottom water (1 measut series). Especially
characteristic were changes in oxygen content ifasel and near bottom water,
salinity was relatively stable.
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Fig. 2. Szczecin Lagoon — the Great lagoon; fouesygf parameter variability:

- O- -) temperature,—o—) pH, ( *® ¢ ) oxygen concentration, (&- -) chlorinity

in vertical profiles under calm weather conditigrsl®°B):
no differencesife. the differences lesser than 10%) distinguishad/den the surface and near bottom
water in all measured parameters and with cleadyked surface flow down the estuary,
the difference in all measured parameters amounitintP% between the surface and near bottom water
with clearly marked surface flow down the estuary,
no differences between the analysed parametetsisurface and near bottom water and relativeli hig
chlorinity (> 1%) under stagnation or weak mobilifiysurface water down or up the estuary,
no differencesi(e. the differences lesser than 10%) in chlorinitpween the surface and near bottom
water and simultaneous distinct differences in @xygaturation (> 30%) between both layers under sta
nation or weak mobility of surface water down orthp estuary



Table 1
Statistical characteristics of the distinguishedroghemical water quality classes in the Szczeeigolon
- n
Statistical Tempoerature OCl 0, diS--_3 pH 1 kg Pomeranian Bay water QS Hies
characteristi [l [%o] [mg dm™] I kg Odra river water
cs m*s']| [cm]
near near near near near
surface bettom surface bttod surface botoi surface Bottomn surface bt
Class 1 n;=23 number of samples
Min. 5.5 5.4 0.08 0.09 5.6 4.5 7.30 7.15 0.00 0.00 251 468
Mean 14.7 14.4 0.39 0.46 114 10.7 8.60 8.30 0.07 0.08 516 480
Max. 18.4 18.2 0.49 0.95 20.7 16.6 9.50 9.20 0.12 0.15 1400 510
SD 52 5.1 0.90 0.95 2.2 2.1 0.40 0.30 0.03 0.04 260 137
CV [%] 354 354 121.2 263.9 19.3 19.6 4.7 3.6 44.1 52.0 50.4 2.6
Class 2 n,=20 number of samples
Min. 14.7 14.3 0.08 0.19 5.6 52 7.45 7.15 0.00 0.03 215 475
Mean 19.6 18.7 0.55 0.83 10.2 8.9 8.50 8.40 0.12 0.24 338 497
Max. 24.2 229 1.26 2.89 14.5 11.6 9.60 8.90 0.33 2.53 463 516
SD 5.6 5.2 0.35 0.89 2.1 1.7 0.30 0.40 0.04 0.21 83 15
CV [%] 28.6 27.8 70.0 107.2 20.7 19.2 3.5 4.8 33.3 90.9 24.6 3.0
Class 3 n;=9 number of samples
Min. 5.6 5.5 0.20 0.22 4.9 8.5 7.83 7.50 0.03 0.05 167 499
Mean 17.0 16.9 0.94 0.96 11.5 10.4 8.50 8.40 0.28 3.62 210 502
Max. 21.0 20.8 3.83 3.86 14.2 13.8 9.60 9.40 22.06 27.00 370 545
SD 4.9 5.1 1.07 0.91 2.3 1.9 0.50 0.40 2.2 2.7 95 13
CV [%] 28.8 313 113.6 109.5 20.0 18.3 5.9 4.8 69.2 74.4 453 2.6
Class 4 ns=2 number of samples
Min. 17.6 17.2 0.30 0.43 10.5 7.6 8.35 8.30 0.06 0.10 270 476
Mean 19.6 17.6 0.37 0.43 11.5 8.8 8.90 8.50 0.08 0.10 293 480
Max. 21.6 18.0 0.43 0.43 12.6 10.0 9.45 8.70 0.10 0.10 316 484
SD 1.4 0.3 0.05 0.00 0.7 0.9 0.39 0.14 0.01 0.00 16 3
CV [%] 7.2 1.6 12.6 0.0 6.4 9.7 4.4 1.6 12.5 0.0 5.6 0.6

"ZIsald 9 »Nzazsajod
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Fig. 3. Variability of temperature and selectedevapuality indicators in the surface

(—o—), near bottom layer{e—) of the Szczecin Lagoon and air @&--) during the
diurnal measurement cycles 16/17.07.1992 at aatatrth to Nowe Warpno

Chlorinity equal and stable in the surface and hetiom water:

(Cl%o) = 0.83+ 0.01%0, Q= 207 ni s, Hmar = 478 cm,

Sunset at 19.50 on 16.07.1992 and sunrise on 1B@7 at 3.35 summertime in Poland,

sunshine on 16.07.1992 lasted 13 h 15 min
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Sunset at 19.51 on 04.06.1992 and sunrise on 0998.at 3.17 summertime in
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During measurements carried out on 16 and 17 @2 Huring the day, when air
temperature was definitely higher than the watempierature, oxygen concentration,
alkalinity and pH were increasing at a uniform ra®¢ratification was well devel-
oped. Nitrate concentrations and Eh clearly dinmeds and both were considerably
higher in the surface water than near the bottomeMair temperature decreased to
the level of water temperature, this was accomgbhiethe appearance of the eve-
ning breeze coming from variable directions, anthwhe subsequent decrease of air
temperature, dissolved oxygen, alkalinity and Hhatiens in both water layers were
disturbed and later reversed — at night highereshf these parameters and pH were
measured in the near bottom water than in the seurféhe reversed situation lasted
until the sunrise.

During measurements carried out on 4 and 5 Jung2 W®@n air temperature
was higher from water temperature at all times,ewablumn became thermically
stratified and oxygen concentrations, pH and Ewsldoquasi-sinusoidal variability
and all parameters had higher values in surfacervian near the bottom with the
exception of nitrate which showed relatively constaoncentrations and clearly
lower in the surface.

DISCUSSION

The presented experimental data confirm the ocooeref differences in water qua-
lity between the surface and near bottom layethe $zczecin Lagoon (Majewski
1964; Wypych 1970; Jasika 1987, 1991; Jaska and Robakiewicz 1987; Jasha
et al 1989; Poleszczuk 1996a,b, 1997a,b, 1998). Thairemsituations can be clas-
sified into the following classed simultaneouslgicating differences in water flow:

Class 1 - uniform flow towards the sea in the entire vertioadfile,

Class 2 —water flowing in two directions: fresh water flowirdown the estuary
and saline water flowing up the estuary, or fresitew flowing over
a stagnant saline water,

Class 3 —stagnation or insignificant movement, up the estwarless frequently
down, of water layers of relatively similar chenmlicamposition, often
with enhanced salinity,

Class 4 - stagnation or insignificant water movement, whie surface and near
bottom layer show distinct differences in oxygemteot but salinity
and pH remain stable in the vertical profile.

The data in Table 1 point out that more saline vgatesre considerable poorer
in oxygen content and had lower pH than the surfeater in the estuary. The differ-
ences in temperature between the surface and og@nblayer were insignificant
and did not exceed 0G6. It seems that the differences in salinity betwbeth lay-
ers, and in consequence the differences in dersityreach the magnitude sufficient
to resist even the density increase of the susiater at night (Dera 1983) related to
the night's cooling which normally would cause effee mixing by convection.
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An additional impediment in convective mixing isopably posed by the fact that the
apparent hydraulic density of the backwater is tgrethan the salinity indices, be-
cause it carries a greater load of suspended m@ergul and Pawlak 1983).
The disruption of haline stratification, which uyands after a few to several days
(Majewski 1964) or is earlier destroyed totally Wwind action, is accomplished by
entrainment of saline water by fresh water flowitoyvn the estuary (Bowden 1975).

The occurrence of uniform, considerably fresh waterertical profile sy =
0.00-0.12 andpe = 0.00-0.15 kg seawater/kg riverine watéB, the occurrence of
stagnation or with water flowing down the estuarmgder calm conditions depends
solely on the intensity of the River Odra flow iritee Lagoon. As pointed out by the
data in Table 1, the uniform, considerably freshewappeared whens@ 251-1400
m® s*. This was usually accompanied by relatively lontavdevel at théSwina out-
let into the Pomeranian Bay (&} = 468-510 cm).

Distinct differences in salinity between the suefzand near bottom water
(Nsurf = 0.00-0.33 andpoe = 0.03-2.53 kg seawater/kg riverine water), apgear
when Q = 215-463 mstand Hpar= 475-516 cm.

Stagnation or movement of the entire water columrhe estuary took place
when Q = 167-370 Mis® and Hyar = 499-545 cm. Water salinity and chemical com-
position strongly varied in such situations, asdéated by the values of mixing coef-
ficientsngus = 0.03-22.06 andyer = 0.05-27.00 kg seawater/kg riverine water.

The presented data point out that under calm weathralitions water level in
the mouth of the Rive$wina into the Pomeranian Bay is an important factortrol-
ling the flow of water in the Szczecin Lagoon irditn to the intensity of the River
Odra flow. This water level is influenced mainly by pressure (Majewski 1964,
1980; Jagiska 1991; Poleszczuk 1998; Robakiewicz 1993).

The differences occurring in oxygen saturation ahtibetween the surface
and near bottom water have to related to biologicatesses undergoing in the estu-
ary, phytoplankton blooms in the surface layer bitjeochemical degradation of
organic matter in the near bottom layer.

Judging from Fig. 3, the variability in oxygen gaiion in surface and near
bottom water in the estuary is similar to inlanctlesed ponds (Starmaddt al
1976). A well marked correlation between pH, Elraté concentrations and alkalin-
ity and temperature alterations in both water layerworth noticing; when air tem-
perature drops below water temperature there isrebd a ,substitution” between
the layers as if the surface layer became the tmotioe. The ,substitution” was pos-
sible only due to mixing by convection. The scatigrof results observed at dusk
and in the evening, due to the evening breezeasiisle in Fig. 3.

In Fig. 3 and 4 specific inversion of nitrate comications is displayed where
nitrate concentrations are higher in the surfagerlanly at night, while in Fig. 4
higher nitrate level appeared at night as welluaind the day.

Alkalinity remained stable during the day and giwhich can be explained
by the fact that air temperature was higher thatem@mperature both at night and
during the day. It means that surface water cootdhmix with the near bottom water
by convection, but biological and biochemical pssms altered the composition of
water, especially oxygen content. Water pH anddehained stable as well. This can
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be explained by significant buffer capacity andosedapacity of estuarine water.
Relatively stable nutrient concentrations and otkater quality indicators were ob-
served during measurements performed in continuuseveral days (Musieladt al
1998, Osadczukt al 1996).

Similar results on water chemistry in the Szczea@goon were presented by
Chlubek (1975), who showed that oxygen saturatesrehsed at night to about 30%
(ca. 2 mg @ dm®) during simultaneous measurements at severabssain the La-
goon. An analysis of meteorological archives (24851970) revealed that his
measurements were done under very warm air masseshe Lagoon and air tem-
perature > water temperature also at night restgaonvective mixing.

CONCLUSIONS

1. Inthe deeper parts (depth > 5 m) of the Szczeagobn and in the proximity of
SzczecinSwinoujscie waterway, a phenomenon of significant diffeiaiun in
chemical composition between the surface and nettorb layer occurs under
calm weather despite favourable conditions for eative mixing (tir < twate)-
These differences can be discerned because ofrdserre of water from the
Pomeranian Bay, more saline and cooler and usoalfitaining less oxygen (of-
ten to suboxic conditions) which backflows into tstuary.

2. In shallow (depth < 5 m) parts of the Szczecin lagavhere density stratifica-
tion is not so frequent, the differences in watealify indicators between the
surface and near bottom water are negligible. Urdém and sunny weather
there can occur differences in oxygen saturatess In pH, Eh and nutrient con-
tent which are related with assimilation and digisition processes and their dif-
ferent intensity in both water layers. The diffdiation of chemical composition
was found only during the day and vanished at sighte to strong convective
mixing similarly to inland ponds.

3. In shallow (depth <5 m) parts of the Szczecin laagavhen the density stratifi-
cation was absent, the differences in water quadiicators between the surface
and near bottom water are liable to occur thoughai$ observed only seldom.
The detected situations included oxygen conceotrapH, alkalinity, Eh and
nutrient concentrations. The decrease in oxygeoammation was quite substan-
tial reaching the suboxic levet @ mg G dm®). The maximal differences were
detected at night when;t< tyaes this being a characteristic feature of inland
ponds as well.
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Polish standards:

PN-72/C-04545.02. Wodascieki. Badania zawarfoi rozpuszczonego tlenu. Ozna-
czanie rozpuszczonego tlenu metdlinklera [Water and waste water. Tests
for dissolved oxygen. Determination of dissolvegg@en by Winkler method].

PN-74/C-04540.02. Wodastieki. Badania wartwi pH, kwasowéci, zasadowszi.
Oznaczanie kwasowoi i zasadowgci mineralnej i ogélnej metadmiarecz-
kowania potencjometrycznego [Water and waste watests for pH, acidity
and alkalinity. Determination of mineral and togaidity and alkalinity with
titration potentiometric method].

PN-74/C-04540.03. Wodastieki. Badania wartwi pH, kwasowséci, zasadowsci.
Oznaczanie kwasowoi i zasadowsci mineralnej i ogolnej metadmiarecz-
kowa wobec wskanikéw [Water and waste water. Tests for pH, acidibhd
alkalinity. Determination of mineral and total aitydand alkalinity with titra-
tion indicator method].
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PN-81/C-06504. Wodascieki. Analiza chemiczna. Przygotowanie roztworduids
rowych [Chemical analysis. Preparation of buffdugon].

PN-87/C-04576.07. Wodascieki. Badania zawarfoi zwiazkéw azotowych. Ozna-
czanie azotu azotanowego metddlorymetryczi po redukcji w kolumnie
kadmowej [Water and waste water. Test for nitrog@stermination of nitrate
by colorimetric method after reduction in cadmiuafuenn].

PN-88/C-04632.02. Wodascieki. Ogdlne zasady pobierania probek do kafila
zycznych, chemicznych i biologicznych. Utrwalanigrzechowywanie probek
[Water and waste water. General principles of samggdbr physical, chemical
and biological examination. Preservation and s@iag

PN-88/C-04632.04. Wodascieki. Ogolne zasady pobierania probek do kafila
zycznych chemicznych i biologicznych. Technika goahia prébek. [Water
and waste water. General principles of samplingplaoysical, chemical and
biological examination. Technique for sampling.].

O WYSTEPOWANIU ZRGZNICOWANIA SKEADU CHEMICZNEGO WOD
POWIERZCHNIOWYCH | PRZYDENNYCH W ZALEWIE SZCZEQISKIM

Streszczenie

W latach 1986-1994 badano zjawisko vep&twania zréanicowania chemizmu wod
powierzchniowych i naddennych Zalewu Szc#iskiego (Wielkiego Zalewu)
w warunkach ciszy wiatrowej, tj. przy stanie Zalewd °B utrzymupcym sk przez
€O najmniej 1-3 dni.

Wykonano 54 serii badawczych w miejscu dla 21 powkpomiarowych,
oznaczajc temperatuy, sktzenie rozpuszczonego tlenu, pH i rownowséitohlorko-
wa w profilach pionowych, co 0,5-1,0 m od powierzchati do dna. W wybranych
stacjach pomiarowych, zrealizowano 7 catodobowyeh pomiarowych przy pobie-
raniu prob z cgstotliwoicia co 2 godziny. Badano tam wybrane wakili jakosci
wod powierzchniowych (0,5 m pomj lustra wody) i naddennych (0,5 m powy
dna). Podczas tych badaznaczano: temperatyisezenie tlenu, pH, Eh, réwnowar-
tos¢ chlorkows, skzenie azotandéw oraz alkaliczto Wykazano,ze w czasie ciszy
wiatrowej w toni wodnej Zalewu Szczéskiego zachodgzmiany chemizmu wéd
analogiczne do zmian chemizmu zachmyzh w wodach stagych zbiornikéw
stawowych.



