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The purpose of the research was to verify the hypothesis
about the influence of using the submontane river basins on
the process of development of quallty water resources |n,_
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“To compare the influence of the manner of use of the area
on water quality, certain streams; located in the Ma g o p o |
(LesserPoland) province, were singled out, which drain the
agriculturally-used:areas, as well as forest and settlement-
agricultural-areas. The research also covered the waters in
small water reserv0|rs In.these areas




Zlewnie o charakterze typowo rolniczym

Typically agricultural river basins
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Na przestrzeni cagego okresu bad:

chemicznych w wodach odpgywaj Ncych

zl.ewni..wahagy sin dl a:
Over the whole research period, the concentrations of chemical

components in the waters flowing away from the areas of the river basins
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used for various purposes, were fluctuating at the following levels:

a:zo/itoa (NOyyod 0,124 do 11,487 mg Ad3m

az oty MOyodid o Sciivv,Sida@8diwygcAhddm
amoniaku (NH,") od il 0 Sciiv, Slda3169nygcAhddm
frasfror(@®>) odid o Sciiv, Slda27@6amnygeAhddm
S/irarniciz(8@,>) od 23,90 do 91,34 mg Ad®m

¢'harrow (R od 12,00 do 39,27 mg Ad®m

wapnia (Ca*) od 3,5 do 170,0 mg Ad®m

magnezu (Mg*) od 4,5 do 33,7 mg Ad®m

sodu (Na*) od 8,8 do 27,4 mg A«d3m

potasu (K*) od 0,94 do 16,2 mg Ad3m

tlenu rozpuszczonego (0,)od 6,12 do 9,33 mg Ad®m
Przew. Elektr. w/ w §.a $&C) od 216 do 742 O'S/Ad, m
odeczyn wody (pH) od 6,91 do 8,46.
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St nUeni‘a cs kigadni'ks wichemiwczr
wahagy 'sin dl a:
The concentrations of chemical components in standing
waters fluctuated for:

a'z'ota NOyod(i'Io Sc'iv S ida®6d my At m
a'z'oty NO,Wyod(iIo Sc'ivSida®26 my At m
amoniaku (NH,) od i'“l"'0o Sc'iv/Slda458 my A& tm
foo's fror BG,)odi(l o SclivySidadod my A Hm
siiraricz 80,%) od 14,23 do 116,39 mg ‘A'd®m

¢ holvowr KI-) od 476 do 82,00 mg ‘A'd®m

wapnia (Ca*) od 18,1 do 176,7 mg A'd®m

magnezu (Mg*) od 3,6 do 39,1 mg A'd®m

sodu (Na*) od 4,0 do 57,03 mg ‘A'd®m

potasu (K*) od 0,90 do 39,49 mg A'd®m

tlenu rozpuszczonego (O,) od 5,21 do 9,46 mg A'd®m
EC 0od 118 do 873 O S Ad,m

odczyn wody (pH) od 6,95 - 8,46.
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The frequency (%) of occurrence of the quality indicator values of waters
flowing away from the area of agricultural river basins
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The frequency (%) of occurrence of the quality indicator values of waters
flowing away from the area of forest river basins
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The frequency (%) of occurrence of the quality indicator values of waters
flowing away from the area of settlement-agricultural river basins.
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during the researched period.

wskaf*fnik-w |
badawczym. - The average seasonal values of quality indicators for flowing waters

Water quality . e
indicators | OIS | sl v VIV IXXT | XV VX
1 2 3 4 5 6 7 8

ot Ztr 610 | 457 | 343 | 276 | 51 | 322
(ﬁc_)N%g 7tz 698 | 710 | 689 | 611 | 7,00 | 6,54
Zt] 440 | 335 | 1,680 | 1,07 | 404 | 1,22
ztr | 0,079 | 0,115 | 0,215 | 0,138 | 0,071 | 0,203
?ﬁ?ﬁygzy) Ztz | 0,085 | 0,225 | 0,531 | 0,229 | 0,093 | 0,441
Zt] 0,060 | 0,046 | 0,032 | 0,015 | 0,043 | 0,033
| ztr | 0270 | 4,850 | 5,490 | 0,235 | 0,364 | 2,256
'A(molur‘;a;( ztz | 1,076 | 2,651 | 1,650 | 1,773 | 0,810 | 1,452
) Zt] 0,027 | 0,025 | 0,041 | 0,142 | 0,08 | 0,052

Ztr 040 | 033 | 046 | 041 | 035 | 045

Fof’;‘g“)my 7tz 081 | 091 | 112 | 209 | 083 | 1,63
) Zt] 013 | 004 | 011 | 003 | 0,09 | 0,06




| ztr [ 78,79 | 59,62 | 40,60 | 47,05 | 68,08 | 44,47
S"'Z‘gcésny ztz | 64,28 | 60,94 | 55,23 | 57,52 | 63,83 | 55,16
ztl | 43,10 | 44,23 | 40,96 | 45,16 | 46,41 | 40,32

| ztr | 26,27 | 26,56 | 30,60 | 25,23 | 25,67 | 28,65
C?g;k' ztz 12947 2334 | 27,34 | 27,08 | 128,06 | 27,06
ztl | 24,65 | 20,99 | 16,70 | 21,14 | 23,36 | 18,38

ztr | 132,22 | 185,85 | 113,03 | 134,22 | 133,56 | 127,18

V\(’ga';’qz ztz | 99,32 | 98,22 | 91,30 | 96,95 100,59 | 95,19
ztl | 15,65 | 17,17 | 18,15 | 21,76 | 15,76 | 22,38

Ztr | 20,00 | 17,75 | 12,83 | 24,60 | 20,16 | 17,43

Mz"l\%g)ez 7tz | 22,58 | 18,60 | 12,18 | 22,43 | 21,97 | 15,92
Ztl 9,80 | 893 | 7,05 | 10,28 | 9,66 | 8,37

Ztr | 14,78 | 16,15 | 15,28 | 10,92 | 15,70 | 14,09

(SNé)d Ztz | 21,93 | 20,70 | 21,85 | 22,27 | 21,53 | 21,18
ztl | 19,78 | 17,87 | 13,88 | 18,12 | 19,18 | 15,64

Potas ztr | 1,66 | 278 | 518 | 528 | 220 | 525

(K)




Ztr 8,22 7,82 7,13 7,80 8,01 7,48
Tlen

rozpuszczony /tz 8,68 8,22 7,15 7,80 8,35 7,57

(O,)
Ztl 867 | 828 | 7,70 | 7,98 | 847 | 7,84

ZAtr, 586 591 698 692 592 692
PrzewodnoSI

elektrolityczna 1z 525 596 619 607 550 624

(EC)
Ztl 326 317 314 382 332 337
Ztr 7,90 7,91 7,68 8,01 7,95 7,80
ez 7tz | 794 | 813 | 785 | 804 | 803 | 7,95
(PH)
Ztl 7,64 7,56 7,42 7,67 7,66 7,48
1 -naj mniejsze wartoSci Srednie trzymie

p- gr octhalowest average values in the three-month periods, and
lower average values in half-year periods

= -najwinksze wartoSci Srednie trzymies
p- gr o ctkeahiglnest average values in three-month periods, and higher
average values in half-year periods.
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Cznastotl iwoShe [ %] wystiipowahnia w
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rolniczo.
The frequency [%] of the occurrence of the selected values of standing
water quality indicators in the areas used for agricultural purposes
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The frequency [%] of the occurrence of the selected values of standing
water quality indicators in the areas used for forest-related purposes
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The frequency [%] of the occurrence of the selected values of standing
water quality indicators in the areas used for settlement-agricultural
nurnoses
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A higher tendency to lower the quality of water in
the ponds situated in the settlement-agricultural
areas and in the agricultural areas than in forest
areas, may be explained by the influence of the
agricultural use of the area,
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Proximity of farmsteads or unsewered areas with
high- or low-density housing, in which the home and
farming waste, drains from manure stockpiles, leaky

liquid manure reservoirs or silos and silage heaps,
are often channelled into the ponds.
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The domlnant role of settlement (high- den5|ty housing
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(1) i po przeplynigdiuzpezez zabodowatd czes@ zlewni £2). z
Mean values of selected water guality indices at
measurement points: P - precipitation, 1 - before residential
area, 2 - after the stream left the bouilt-up area.
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osiedlowej

(measurement point after
the atream left the built-up
area).
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Procentowy udziag pr-bek wody powi ¢
kl asach czystoSci oceni ony met

The percentage share of surface water samples in the respective classes
of purity was evaluated by means of a direct method.



Podsumowanie i whnioski
Conclusions
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The analysis of the collected material allowed to
conclude that the quality of waters in watercourses
Is highly influenced by the manner of using the area

which they drain.




1.Najhardzej riegatywnie na jakpsciwpdy nddzaa- n a
fywajatereny osadniczo-roinicze, amastepniea n
uzytkawiine typowe rolnigzp. Na/podstawie acerny
jakokch prabek wdy stwierkdzomopze tylkcswouyi €
terenoev hesnych Ime@yrbycczbkwahﬁkg\ga;z dob v |
| klakyl caystysci,cczoyosptoot/ Sacidile redizoar 1 o |
lbeSn ylieoharjpra koogbzaa boeiniyzabi o |
prrezeeidvorsit ;cacwa nzicoer clstinfznzwidoN z K

wod dowprorwiniewryzic hni owyc h.
The most negative effect on the water quality is exerted by
settlement-agricultural areas, and then i by typically
agricultural areas. Based on the water quality evaluation, it
was concluded that only waters from forest areas could be
classified to class | of purity. This confirms that the forest
areas play the role of a biological barrier which limits the
penetration of chemical compounds to surface waters.
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The research also indicated the occurrence of seasonal
shifts in the values of researched indicators in the
respective seasons of the year and in half-year periods.
The decrease in the concentration level of the respective
components at the moment of the beginning of the
vegetation period, results from increased consumption of
elements by the flora.
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sitojcNcych.

The concentration levels of the respective chemical
compounds and the pH of surface waters, were highly
influenced by the type of waters (flowing, standing
waters). In the flowing waters of all of the researched
areas used for various (typically agricultural, settlement-
agricultural and forest) purposes, a general tendency for
higher average values of researched water quality
indicators was noted for flowing, rather than standing
waters.
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Based on water classification, it may be
assumed that water quality of flowing and
standing waters in typically agricultural areas,
and in particular in settlement-agricultural areas,
was mostly decreased due to biogenic indicators
and calcium, and to the lowest degree |
sulphates, chlorides and the pH.
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The researched surface water quality indicators
had much higher values in the variously used
areas, than in rainwater. Only the concentration of
ammaonia in rainwater was higher than in surface
waters. It was noted that rainwater is more
oxygenated than surface waters.
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It was noted that the quality of waters in watercourses
that drained settlement-agricultural areas, was mostly
decreased by the following biogenic indicators:
phosphates (up to class V), ammonia (up to class V) and
calcium. The quality of waters flowing away from the
typically agricultural areas, was mostly decreased by:
ammonia (up to class V). The waters flowing away from
forest river basins were definitely of the highest quality.
Only the concentrations of biogenic elements decreased it
to class .



