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Abstract. Changes of morphometric traits in lakasBczno are a resultant of climatic
conditions, including atmospheric precipitations,veell as activities influencing the water bal-
ance within that region. Northern part of the lakéh a slight inclination of the lake bed, is the
most vulnerable to transformations, because ittrisngly susceptible to fluctuations of atmos-
pheric supply and tensions of irrigation meliorago Dynamic changes of Piaseczno shore line
have an effect on all the morphometric elementsisicey serious oscillation in their values.
Changes in the catchment performance are mainlycaged with practical management of its
natural resources. The result is reducing the waratlland peat-bog along with increase of agro-
cenoses and recreational areas. Despite the extenBaracter of those transformations due to
useless agricultural and permeable soils, agrioeiland then recreation are considered as the
general factors affecting the lymnological statfitake Piaseczno.
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INTRODUCTION

Mesotrophic lake Piaseczno is a natural and landscape gém lafczynsko-
Wiodawskie Lake District and thus it has been used for maassyer recrea-
tional purposes. Historical, social, and economic transfiiwns within lake Piasec-
Zno region caused changes in management and topography of hmeaitc
sometimes affecting (along with climatic factors) the ngjfea of morphometric
parameters of the lake, which additionally determined its water trophy.
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MATERIAL AND METHODS

Cartographic analyses were made on the basis of comparison ofatoipiog
maps from different dates (1839-1977) achieved from the InstifuBagraphy,
UMCS, Lublin:

1. ,Topographic Map of the Kingdom of Polantfom 1839 being a result of
topographic measurements made by Russian Corps of Military Tqiagsa
in 1828-1831 (1:126 000);

2. ,Military-Topographic Picture of Western Russidfom 1887-1890 in German
magnification to 1:25 000 on the basis of so-calj@ibrstéwka” (1:42 000),
sheet No XXVI-13-F;

3. ,Karte Des Westlichen Russlandgbm 1915, sheet ¢czna, M-36; original

(1:200 000);

»Topographic Map of W. 1.G."from 1937, sheetdczna, 43-36 (1:100 00);

»Topographic Map of Polandfrom 1977, 136.21 Piaseczno, original (1:25 000)

made by photogrametric method on the basis of picture taken in 1856 —

called “modern map”.

Due to the fact that topographic measurements weade in different ways —

field and aerial — as well as at different map esdhus with different level of de-

tails, the cartographic analysis of lake Piaseaaupires some kind of scientific

expertise. Therefore, the above maps were compardaedasis of readable traits
of lake Piaseczno morphometry: shape, shore limelalement, lake surface area as
well as range of general catchment elements (woodlantiayeees, agrocenoses) and
length of roads. Calculations served for prepamatibschematic comparative maps

(about 1:25 000) made using planimetric methodsraitlinetre tracing paper; re-

sults for subsequent cartographic measuremengsesented in Tables 1 and 2.

o bk

RESULTS

Analysis of the cartographic materials revealed thah ¢ shore line that
determines the shape of the lake and areas of studied topogebgmhents within
its catchment have considerably changed. The most appdfergndies occurred
when comparing the oldest map (1839) to other aamasng which the differences
were no so obvious (Tab. 1, 2).

For the map prepared in 1839, the diversity of lake Piaseczne lte@with
elevated ratio of its development (1.32) determined its mor@lexrshape. Low
shape coefficient (0.31) with mean width of 467 m and maximum lengtAG&
m indicated significant elongation of the lake (Tab. 1). Analysis of its tapbic
traits also confirmed that fact. Narrowing in longitudinaiedtion and widening
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in central and northern part is apparent. Moreover, charactarniggatation of
shore line of about 200 m deep directing to south-east was preseittyvas not
marked on subsequent maps. Complications of lake Piaseczno shhpe pe-t
riod and considerable elongation resulted in its lowest suréaea among all
analysed maps (68.8 ha).

Table 1. Morphometric traits of Lake Piaseczno on the baktspographic maps from 1839-1977

Piaseczno Area Length (m) Width (m) Shape Shore line

Years (ha) max. max. mean  factor Length Develop.
(m) (k)

1839 68.8 1466 740 467 0.31 3880 1.32

1887-1890 824 1525 750 589 0.38 3850 1.19
1915 88.7 1466 820 566 0.38 3866 1.16
1937 88.5 1466 820 569 0.39 3858 1.16
1977 84.7 1464 819 579 0.40 3788 1.16

Table 2. Area of particular elements of Lake Piaseczno ecagtt on the basis of topographic maps
from 1839-1977

Catchment elements (ha)

Piaseczno
Years Forests, Swamps,
woodlands peat-bogs Agrocenoses Roads (m)
1839 151.87 58.37 37.18 6200
1887-1890 99.15 22.65 49.60 6175
1915 103.37 54.50 79.22 6200
1937 109.37 42.50 38.68 5825
1977 87.31 21.81 103.15 6525

Widening of the lake range in the northern and south-eastentialirean be
seen in subsequent materials. It influenced increase of thesilakace area,
higher values of shape coefficient indicating significantlydotake elongation,
as well as lower value of shore line development factor, whiotes that it be-
came more uniform.

The largest surface area was recorded on the map from 19151838lii the
20" century, these values were moderately high, exceeding 84 hamiva
length was from 1464 m (contemporary) to 1525 m (1887-1890); at maximum
width from 740 m (19 century) to 820 m (1915, 1937). Mean widths of the lake,
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necessary to calculate the shape coefficient, were quite unffaitmthe excep-
tion of 1839), and at the current value of 579 m (1977) they nhadestillations
slight: from 566 m (1915) to 589 m (1887-1890). The above morphometti trai
made the shape coefficient more uniform, from 0.38 (turn of tRec&8tury) to
0.40 (1977).

Length of the shore line associated with the complexity ofdke shape at
the end of 19 and in 28 century was similar: 3788-3866 m, which, at appropri-
ate ratio to the circle circumference of the same asdhalake, determined uni-
form values of the shore line development coefficient (1.16%hcentury and
1.19 at the end of f&entury) — Table 1.

In 1839-1977, for readable topographic traits associated with the catchme
management manners, apparent differences that may resalhét uniform mi-
nuteness of compared maps and interpretational differencdecaen (Tab. 2).
Estimated differences were related to all analysed topbgraelements of the
catchment and they were more obvious particularly for its natamponents.
Woodland, peat-bog, and swamp areas in the catchment of lake Rasexe
the largest for the earliest period (1839). In 1887-1890, natura$ avithin the
catchment decreased to 90.15 ha for forests and to 22.65 ha for wetand a
which determined general trends for further changes.

At the beginning of the 2Dcentury, the area of above topographic elements
in the catchment of lake Piaseczno was comparable to or loweinthhe first
half of 19" century: 103.37-109.37 ha for woodlands and 4.5-54.5 ha for swamps
and peat-bogs. Nowadays (1997), the area of wetlands decre&kf tw, and
the area of forests stopped at the level of 87.3 ha.

Small water reservoirs in the north-western parthef catchment, situated di-
rectly at lake Piaseczno shore line, are topogeageiments marked on the contem-
porary topographic map. Field observations revettetl they are peat-bog holes
incidentally filled with water of periodical chatac and making no permanent
catchment element. A similar remark refers to melianatitcches marked in northern
and southern parts in direct neighbourhood of tke, lnat for many years have been
grown with meadow and peat-bog plants, thus thayatldunction.

An increase of agrocenoses area occurred along with the deoféhsearea
of natural environment components, which is the consequence of ecoaodi
social activities associated with rural development. Thgekiragrocenoses area
in lake Piaseczno catchment has been recorded lately (103.15 hig),thehi
smallest (37.18 ha) in the first half of"l8entury. For other materials, calculated
agrocenoses areas varied showing considerable progress atnttoé 19" cen-
tury: from 49.6 ha at the end of"18entury to 79.2 ha in 1915. In 1937, the area
of agrocenoses was lower (38.68 ha), which may be associatesdwithihute-
ness of analysed map.
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The lowest road length within lake Piaseczno catchment (582%amalicu-
lated for the material from 1937, whereas the highest (6525 nthdocurrent
map. For other analysed maps, length of roads was comparaidegrdrom
6175 m to 6200 m (Tab. 2).

DISCUSSION

Water relations associated with the atmospheric supply and haotiaity
have had an influence on morphometric traits and management marimer wi
lake Piaseczno catchment sincé' t@ntury.

Among anthropogenic factors, irrigation of the batent area associated with
digging the melioration ditches, and later the fiaming of the Wieprz-Krzna Canal
along with Lublin Coalmine Basin activities, whielffected water relations within
the entire kczynsko-Wiodawskie Lake District, were crucial (Serafin 20@eneral
changes referred to the northern part of shoretiat due to the significant shallow-
ness of the lake bed, became very vulnerable ngfoamations and determined the
fluctuations of other morphometric parameters \abfdake Piaseczno.

Analysis of available source materials reveals thahatbeginning of 20
century, lake Piaseczno was extremely clear and transpaiiéimtoligotrophic
features, and completely surrounded by forests ffskiy1919). Although — on the
basis of natural observations and physical parameters of ldke wéhe trophy
status of lake Piaseczno was confirmed in subsequent (#Wagat 1954, Fi-
jatkowski 1959) analysis of topographic maps (both from the end 8fdr®d the
beginning of 28 century) along with publications available later (Fijatkkivs
1959) indicates considerable percentage of afforested wet adlgcent to north-
western shore and agrocenoses developing at the eastern stharéa&e. There-
fore, it is contrary to earlier opinions on full forestatiorlake Piaseczno shores.
Current observations of the lake could also lead to biasedusions that, al-
though in reality 50% of the shore length is forested (Wilgat 19645, com-
pletely surrounded by woodlandsis results from the presence of tree and birch
bands that do not meet the features of forest ecosystems, aaghyrcases they
interfere with recreational investments or agrocenoses.

Analysis of maps prepared at the turn df &entury reveals that the catchment of
lake Piaseczno was characterized by significamiepéage of its natural components,
with a low share of agrocenoses at extensive dignieuassociated with low-quality
soils, could not considerably affect the changéheflake trophy character. In 19
and at the beginning of PCcentury, anthropopression towards lake Piaseczno
water was slight due to extensive agriculture (soil typ#iich is confirmed by
analysis of the map prepared in that period, when the surplus ddinatoehment
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elements (forests, woods, and wet areas) over the agrocensssigniticant and
apparent (Tab. 2).

The decrease of afforested areas took place ina2@s30’s of the Z0century
in lake Piaseczno catchment as a result of coltoizand agricultural management
as well as wasteful exploitation of forests, and tuWorld War Il (Chmielewski
2001), which is confirmed by comparison of analyseg fram the first half of 19
century with later cartographic materials (Tab. ®)e decrease of wet areas re-
sulted from the attempts of their agriculturaliméition and was associated mainly
with irrigation meliorations, which in 1915-1952 eefed north-western and south-
ern parts, and in 1952-1987 — northern part, lgattnthe reduction of the lake
surface area along with wet areas within the cagcttiriny about 10%.

Such transformations made the agrocenoses areasecfrom 37.17 ha in 19
century to 103.15 ha at present. Agrocenoses,alosvtquality of permeable pod-
zolic soils originated in the Pleistocene, despitfavouring the agricultural press
intensification, played an enormous role in enrighihe ground waters in biogenic
elements (Misztal, Smal 1995). The soil performastegus within the catchment,
along with the attractiveness of Piaseczno surriogsd generates changes of
catchment management into recreational and toini4976-92, area for recreation
increased three-fold: from 4.3% to 13.3% of totdtloment area at the cost of ar-
able lands, and post-bog reservoirs and wet areaarihern part of the catchment
got smaller as a result of low water levels (Furfelrczyiski 1998).Part of these
wet areas was irrigated by digging the ditch towards the dsimg along the east-
ern shore of peat-bog, and then covering the pediacgu with several-tens-
centimetre thick layer of coal loams from CoalmiB®danka”.

Afforestation of about 100 ha of post-agricultul@hd, namely in the north-
eastern part of lake Piaseczno catchment in 1952-1992, was dme pdditive
changes in its performance management (Chmielestski 1995).

CONCLUSIONS

1. Changes in morphometry of lake Piaseczno are a resultamma$@heric
and anthropogenic factors influence, mainly associated withgtieuiure and
recreation.

2. Changes in performance management within lake Piaseczno eatchm
affecting its topography character are associated withréeigal possibilities to
exploit natural resources, which has an effect on increasinggtioeenoses area
and, at present, lands for recreation.
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Streszczenie. Zmiany cech morfometrycznych jeZRiesecznoswypadkove warunkow
klimatycznych, w tym gtéwnie opadéw atmosferycznyrrhz zabiegdéw wptywagych na stosunki
wodne tego rejonu. Najbardziej podatna przeobrzenia jest pétnocna e& linii brzegowej
o niewielkim nachyleniu misy jeziornej silnie reggea na fluktuacje zasilania atmosferycznego
i presg melioracji odwadniajcych. Dynamiczne zmiany przebiegu linii brzegoweéaseczna
wplywaja na wszystkie pozostate elementy morfometryczniejezlecydujc o niekiedy znacznych
wahaniach ich wartei. Zmiany w sposobiezytkowania zlewni wiza si¢ gtéwnie z praktycznym
zagospodarowaniem jej zasobOw naturalnych. Efeltégo jest zmniejszenie powierzchnérgch
i torfowisk, oraz zwgkszenie arealu agrocenoz i terenéw rekreacyjnychmdviekstensywnego
charakteru tych przemian zdeterminowanych matodgaizyymi rolniczo przepuszczalnymi glebami,
wiasnie rolnictwo, a w pgniejszym okresie rekreagjtraktuje st jako zasadnicze czynniki wply-
wajace na status limnologiczny jeziora Piaseczno.

Stowa kluczowe: jezioro, morfometriazytkowanie zlewni, materiaty kartograficzne



