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INTRODUCTION

Lakes are one of the most essential elements bliaftian landscape, forming its
aesthetical, recreational, cultural economic, emmental and commercial value,
therefore, their suitable usage is very important.

The results of modern research show that lakes bage especially significant for
people since the beginning of their settlementm territory. Not only the territory of
lake shores, where the first mounds were estaldljdhgt also the aquatic part of lakes,
where polar villages were built even before 3008rgewere actively used. In ancient
times, the settlement near lake helped people #ragtee a more successful food
security, to protect their livestock from predatargl protect themselves from enemies.

Living conditions, economic and technical level etatined the main functional
possibilities of using a lake. During initial statie Lithuanian lakes were usually used
as direct potential of natural resources: water wssd for drinking, livestock was
watered, while the natural shore grasslands imphedethe function of pasture, it was
actively fished and aquatic animals were huntedkes. What is more, lakes often were
very comfortable transport means. In order to heeaforementioned functions of lakes,
no special preparation was required.

As economy developed and modernization of technologok place, the
possibilities of usage of lakes also expanded. & same time, the structure of
functional usage of lake changed dramatically. Timections of lakes as of direct
potential of natural resources started to fade aslawly both in the world and in
Lithuania. The water of lakes has increasingly based in industry, energy sector,
fields have been started to be irrigated with ite Tisage of lakes for commercial fishing,
energy production and cooling (by installing povetations), field irrigation, poultry
farming, communication and recreation was espgclatjhlighted in Lithuania during
Soviet period. It was significantly more difficutt use the mentioned functions than to
use the benefits, provided by lakes, directly. @ad often to dam, deepen the lakes, to
install pump stations or to construct other spee@ipment near them. Furthermore,
commercial fishing often required an artificial ctong of lakes, which stimulated the
development of fishery. While using water for inttizd needs and in large agricultural

companies, the sewage was also sometimes releakdaebs.



Recently, the usage of lakes for recreation hasifgigntly increased in Lithuania
as well as in most European countries. Under ouaditions, this function of lakes has
become especially relevant for some reasons. Hirgtuania is quite laky country,
however, its lakes are relatively small, when assgsat international scale, therefore, it
is not worth to use their water for large industaad energy objects and commercial
fishing. Second, a significant part of country’kda is located in the zone of picturesque
landscape, they are easy to be accessed, theredoreation is to be considered as
priority function of their usage. Recreation in dalshores, swimming, recreational
fishing, sailing by small boats — currently, these the most popular methods of using
the lakes in Lithuania. The implementation of afoemtioned functions often does not
require large investments, however, a clear andab¢egal mechanism, determining the
possibilities and limits of development of specdieas of lake usage, is necessary.

The subject of Research- functions of Lithuanian lakes.

Aim of the Research— to explore the functions of Lithuanian lakes and

classify lake according to functional possibilities

The goals of the Research:

1. Categorize the functions of Lithuanian lakes;

2. Determine the morphometric parameters of lakeschvicould be optimally
used in various fields;

3. Assess the functional possibilities of lakes, tgkimto account the accessibility
by roads and structure of shore landscape;

4. Analyze functional possibilities of lakes, presantifferent river basins, sub-
basins and in protected territories;

5. Classify Lithuanian lakes, according to functiopassibilities.

Defended statements

1. It is possible to assess a functional potentialakés only after carrying out
complex research of morphometric parameters ofslakendscape of lake
shores, etc.

2. Using Lithuanian lakes of smaller area, a spedmhiicance is gained by
accessibility by roads and landscape of lake shores

3. The spectrum of functions of bigger area Lithuarakes and lakes presented

near residential areas, in protected territoridsetoptimised.



Scientific Novelty of Research and Significance

The theme of paper is a new one in Lithuania —tfanal complex categorization
of lakes has not been analyzed yet. The preseet papthe first time: 1) categorizes the
functions of lakes in Lithuania, 2) determines takes with certain morphometric
parameters that are most suitable to be used lougafields, distinguishes the key issues
of using a lake, related with lake functions andrphometric parameters; 3) the
possibilities of accessibility of lake by roads agplored; 4) the peculiarities of
landscape structure of lake shores are identifredti the possibilities of lake usage are
assessed, taking into account the accessibilitydayls and shore landscape; 5) the
possibilities and problems of using the lakes, gmésn different river basins and sub-
basins, are determined; 6) determines the pedigmrof using the lakes, located in
protected territories, and distinguishes the maage problems; 7) lakes in Lithuania
have been classified, according to possibilitieRuattional usage, for the first time.

Relevance and Adaptability of Research

A suitable usage of lakes is especially importeasggking to preserve the
ecosystems of lakes. Eutrophication processes maynie more intensive, valuable fish
species, birds may become extinct in lakes duenswitable usageDue to incorrectly
selected functions lakes often lose their aesthleiicage and value. The present paper
analyzes the current usage of Lithuanian lakesraoetes the problems of usage of
lakes and identifies their solutions. What is mdhe discussed problems are relevant,
seeking to optimize the usage of lakes in Lithuanta improve legal acts, related with
usage of lakes, regulations of protected terrigoas well as management plans of river
basins. Therefore, the present paper may be rdlévaddater Department of Ministry of
Environment, Departments of Environmental Protec\gency, related with river basin
management and lake protection, State Servicertieéted Areas.

Extent and structure

The doctoral dissertation is composed of: an intotidn; seven main chapters;
conclusions; a list of references; a list of indival publications on the dissertation
subject; and an annex. The dissertation compri8dspages. It contains 27 tables, 30

figures and 236 references to literary sources.



Approbation of Results

The results of dissertation were presented in drmational and 2 republican
scientific events: in international scientific cerénce “Current issues and perspectives
of natural sciences” (Siauliai, $6of May, 2008); international scientific conference
“Economic development: problems and solutions” @kee, Latvia, 18 of April,
2010); 13 conference of young Lithuanian scientists “Sciendke future of Lithuania”
(Vilnius, 28" of March, 2010); international conference “XXVI Mic Hydrological
Conference Nordic Association For Hydrology” (Rigatvia, 9-11" of August, 2010);
14" conference of young Lithuanian scientists “Scienceéhe future of Lithuania”
(Vilnius, 14" of April, 2011); & international scientific conference “Environménta
engineering” (Vilnius, 19-20of May, 2011).

Publications

2 articles on the theme of dissertation were phblisin refereed scientific
journals, 5 articles were published in publicationsler review. Moreover, 1 conference
thesis was published.
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METHODS AND DATA OF RESEARCH

The present paper analyzes the functional categjmiz of Lithuanian lakes,
bigger than 0,5 ha. These lakes were selectedalbegher level of their research — a
sufficient amount of morphometric and other datauhlthese lakes has already been
collected.

There are 2835 lakes, bigger than 0.5 ha, in LifaSince there is a great
number of lakes, in order to distinguish their gats, lakes were grouped into 7 area
classes: 0.5-1 ha; 1.1-5 ha; 5.1-10 ha; 10.1-580h%:-100 ha; 100.1-500 ha; >500 ha.

Following Lithuanian legal acts and papers of dis¢s from various countries
morphometric parameters, which are important for usage of lakesin main and
additional functions,were identified, it was determined by what morphtioe
parameters characterized lakes are the most optioura used in various fields: nature
conservation, recreation, communication, commeréisthing, industry and energy,
agriculture and home. The marphometric parametessd in the present paper, were
taken from the Catalogue of Lithuania SSR lake$4)9while bathymetric parameters
were taken from list with bathymetric data (1964fter analyzing the usage of lakes in
different fields in Lithuania, the key problemslated with functions of lakes and usage
of lakes with different morphometric parametersrenidentified.

One of tasks of paper was to find @é possibilities of accessing the lakes by
roads of various types what is essential, while using lakes in varioe&dk. In order to
determine the accessibility of lakes, ArcGis10wafe was used. It was worked with
GDBI1O0OLT database (updated in January, 2008). Tkee afdakes was taken from layer
“Areas”. The lakes were separated from artificiater container facilities, bigger than
0,5 ha lakes were selected and grouped into 7 @asaes. This layer of lakes was re-
covered with layers of “Roads” and “Railways”. Theads of five types were
distinguished, i.e., those, which are specifiedRoads” and “Railways” layers: k-
motorway, highway, K— asphalted road, K- gravelled road, k — unsurfaced road,
Ky — railway.

Seeking to assess the accessibility of lakes bgisr@d various types, search for
roads was implemented at the radius of 10, 50, 200,and 500 metres around lakes.

Buffers were drawn around the explored lakes amrds#arch for roads of mentioned



types was implemented there. The results of seanbkee systemized and analyzed. The
possibilities of accessibility of lakes from difégt are classes by various types were
identified, the factors, conditioning the accedgibhiwere determined. The paper looked
for relations among lake accessibility by roads k& area, landscape of lake shores,
number and distribution of roads in the Republitithuania.

The paper sought to determitie landscape structure of various size shores of
Lithuanian lakes. The distribution of forests, swamps, grasslanesidential areas and
other landscapes (garden arrays, rivers, stredmspels, drainage ditches, lakes, pools,
ponds) in lake shores was analyzed. These landseare analyzed in buffers, drawn at
the radius of 500 m around lakes. Forests, swamgsdential areas and other
landscapes were taken from GDB1OLT layer “LocatioAdter drawing the buffers of
500 m radius around lakes, the area of forestsmpsa residential areas and other
landscapes was calculated.

Since lakes are not necessarily surrounded by ¢apesof only one type, the
paper also determined what combinations of landsedgments prevail in different lake
area classes. As layers of landscapes and lakes rergrovered, the lakes, near which
there are forests, swamps, etc., were selectedseThata was processed BYSS
Statisticsand it was determined that the shores of expltakels are surrounded by the
following combinations of landscape elements: foréwest, swamp; forest, grassland;
forest, grassland, residential areas; swamp, nesadleareas; residential areas (villages,
towns). It was examined, how the explored lakes distributed, according to the
surrounding combinations of landscape elementst 8htae most popular combination
of landscape in the shores of explored lakes. Ac&dandscape structure of 500 m
shore line of smaller than 50 ha and bigger thah&Dithuanian lakes was determined.

Seeking to determinte structure of residential areasof shores of various size
Lithuanian lakes (at the radius of 500 m), the a@ref various size residential areas in
lake shores was analyzed. For this purpose GDBllay&r “Areas” was used, from
which residential areas were selected. Resideateds of 6 types were distinguished,
which are presented in the latter layeryde— towns and villages with population of
1000 and more, Gy — towns and villages with population of 500-999,,& towns and
villages with population of 100-499,,6— towns and villages with population of 20 —

99, G — towns and villages with population of up to &), — cities — capital, centres of
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districts. As the layers of residential areas (el from layer “Locations”) and lakes
(from layer “Areas) were re-covered, searches atrédius of 500 m around lakes were
implemented. The results of searches were analymddt was determined how various
residential areas distribute near different sikeda

The search for lakes at the radius of 10 km frontatest Lithuanian cities (with
more than 25 thousand residents) was implementededoovering the layers of lakes
and residential areas in ArcGIS. Seeking to idgritie extent of anthropogenic loads,
the index of anthropogenic loadsAR, defining, how many residents (potential
holidaymakers) are for 1 ha of lakegs calculated:
gL 055
2t

where:> f,o — total area of lakes, present at the radius dérhiGround city, ha; g

AAR =

— number of residents in a city; 0.55 — coefficidihe assumption of this coefficient is
based on Consent to Pay Study in Neris andédls\Sub-basins, performed by Center
for Environmental Policy, where it was assessetldpbproximately 55 % of respondents
have rest near water in one way or another).

Seeking to assess the possibilities of using theslaf each area class, taking into
account the lake accessibility by roads and stractf shore landscape, a complex

indicator of lake usage (EP) was calculated:

EP=(K*10)+ P+ G -PE-M

where:

K — average number of roads; average area of rasflereas (G), grasslands
(P), swamps (PE), forests (M) (ha) for 1 km sHore of lakes (at the distance of 500 m
from lake shore); 10 — coefficient (the latter wasoduced, taking into account the
importance of roads in usage of lakes).

The higher is EP indicator, the greater are theipdsies of using the lakes: EP
< than 20 - the possibilities of using the lakes ary limited; EP — 20-40 - limited; EP
— 40-60 — average; EP — 60-80 — good; EP > 80 yvgmvd. The latter indicator was
used for assessing the possibilities of usingdked of all area classes.

The paper sought to determitiee possibilities of using the lakes, present in

different river basins and protected territories, in various fields. Since river basins
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and sub-basins are quite different, according tmlmer and relative basin of lakes, first
of all, they were divided into three groups. It witermined, in what river basins and
sub-basins there are most lakes, possible to beé mseecreational and commercial
fishing, sailing by various sailing means, in retien and other fields.

All river basins and sub-basins are divided int@ar8gories, according to the
possibilities of using the lakes, present in theng sub-basins, characterized by the
greatest possibilities of using the lakes, pregemihem, are distinguished. At the same
time the basins and sub-basins, where the usalgées does not correspond with their
purpose, is not balanced and uncoordinated in dieneagricultural, industrial,
recreational and nature conservation fields mostrevealed.

The present paper assessed the possibilities ofg uie lakes, present in
protected areas. While writing the paper, the foillg problem was faced — there are no
lakes, bigger than 0.5 ha, in protected territoriesvas found out how many and what
lakes are present in different types of protectadtories in ArcGIS software by re-
covering the layers of “Lakes” (taken from GDB10ldnd use layer “Areas”) and
“Protected territories”). The paper discussed hoanynlakes are present in different
protected territories and how they distribute bzesiThe relative basin of protected
territories was also calculated. Following legaisaand scientific literature, the usage of
lakes, present in protected territories, in varifiedds — recreation, recreational and
commercial fishing, sailing by various sailing meafhe lakes, present in protected
territories, were grouped into three levels, acowydo possibilities of using the sailing
means), industry — was analyzed. The possibiliesising the lakes were provided,
taking into account the current usage of lakes,pimometric parameters of lakes and

type of protected territories.

CATEGORIES OF LAKE FUNCTIONS

In the present paper the functional usage of leékesnsidered as usage of lakes in
various fields, therefore, it was necessary to rddtee, what functions currently best
meet the purpose of Lithuanian lakes. By distingimig the functions of lakes it was
attempted to use the most often presented clasific versions of foreign and out

researchers by coordinating them with the most jso@ctivities in Lithuanian lakes.
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Table 1. The categories of lakes function

The importance
of the function

The The function The area of activities
category
Conservation | Protection of ecosystems
Rest on lake shores
I N N
Recreation Swimming

Recreational fishery

Basic functions

Sailing by non self-propelled of lakes
sailing means
Communication Sailing by self-propelled sailing
means
Commercial Fishing, pisciculture
fishing
Extraction of energy
Industry and Cooling Additional
energetics Water usage in production functions of
processes lakes

Agriculture and
domestic use

Production of drinking water
Irrigation, watering
Wastewater discharges

Livestock watering

The most important six functions of Lithuanian lakare the following: nature
conservation, recreation, communication, commeréisthing, industry and energy,
agriculture and domestic needs. According to ingure, the functions of lakes were
grouped to main and additional ones. When categgrithe functions of Lithuanian
lakes, the most important ones were considerecethehich have the lowest and the
most easily managed impact on lake ecosystemnag&uye conservation, recreation and
communication (water tourism). All
effectiveness, functions were divided into thretegaries — | — nature conservation and

recreation, Il — communication and commercial fighilll — industry and energy,

others are aiddal

agriculture and domestic needs.
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IMPACT OF MORPHOMETRIC INDICATORS ON FUNCTIONAL
POTENTIAL OF LAKES

One of tasks of research was to determine by whaplometric parameters
characterized lakes it is optimum to use in variactsvity fields.

It was determined that morphometric parametersigraficant for possibilities of
lake usage in all researched fields.

Nature conservation function is implemented bylakes, irrespective of their
morphometric parameters, since no matter, in wigddd the lake is used, it must be
coordinated with conservation of resources. Theegfoature conservation function is
relevant to lakes with any morphometric parameters.

The lakes with various morphometric parameterdccdwe used for recreation,
since recreation itself is very wide and includesngn activities. Morphometric
parameter of lakes — shore line length — is imparar planning recreational resources,
structured and equipment. A shore line of smalant50 ha lakes is shorter than 3 km,
therefore, their recreational infrastructure isreloterized by limited possibilities. The
best conditions for development of recreationalastructure are near bigger than 100 ha
lakes, which shore line length is about 11 km oarage (147 lakes). There are more
favourable conditions to develop recreational istinacture near lakes of bigger area,
what provides conditions for mass recreation. Ab22it% of researched lakes are of
possible very intensive or intensive usage for maseation.

For passive recreational activity — environmentahitoring — the attractiveness
of lakes is important, which is relatively refledtby morphometric parameters of lakes
— number of islands and tortuosity of shore linleefe are 262 islands in explored lakes,
the total area of which is 615.7 ha. More than 90f%slands are in bigger than 100 ha
lakes. As lake area increases, the Nagel ratio ghjwing the tortuosity of shore line,
also increases. N = 1.17 of 5.1-10 ha lakes; N6=o2 bigger than 500 ha lakes. Thus,
in respect of number of islands and tortuosity lbbre line, the most attractive for
recreation are bigger than 100 ha lakes.

The morphometric parameters as shallow width, eatirlake shore and lake
bed, which are important, when using the lakessi@mming, depend on lake origin. It

is determined that the most attractive for recoratire the lakes with complex basins
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due to abundance of islands and peninsulas, tatshares, wide shallows. The least
attractive are shallows of glacial lakes, sinceytage often surrounded by swamps and
moors.

Area and average depth of lakes are importantgorguthe lakes in fishing, since
they determine the prevailing fish species. Smedindace (whitefish) — the most
valuable lake fish — prevail in 100 ha and deepdataverage depth is more than 10 m).
There 27 such lakes in Lithuania. Among bathymaligicexplored lakes there are 150
lakes of 20-100 ha area and 4-10 m average dep#revare many bream, pike, perch.
Small and shallow lakes are less valuable due &vailing low-value fish species
(perch, crucian carp). Bigger than 50 ha lakestlaeemost attractive for commercial
fishing. There are 287 such lakes in Lithuania¥d.0f explored lakes).

Lake area is important parameter for sailing byowes sailing means. In Lithuania
it is allowed to sail by self-propelled sailing mean bigger than 10 ha lakes, i.e., 33 %
of explored lakes (943 lakes); if a lake biggemtR@0 ha (80 lakes), it is allowed to sail
by more powerful self-propelled sailing means, whii bigger than 500 ha lakes water
motorcycles can be used (9 lakes).

In Lithuania, lake water is used in the followingter sectors: utility, industry,
agriculture, energy and fishery. While supplyingtevafor industry the most important
morphometric indicator is the volume of lake watehich is closely related with the
area and depth of a lake. The biggest, bigger Hoénha lakes may be used in the most
rational way for water usage for energy needs. §laee 32 lakes, and the volume of 2
824,037.9 thousand*water volume (on average 88,251.18 thousahdater in each).
On the other hand, these resources are espeaadiided, therefore, higher investments
to ecologic measures should be made in case ofsive their usage. All bigger than 5
ha lakes could be used in all other industriesdial 1,283 lakes).

It is determined that lake area is the most importaorphometric parameter,
describing optimum possibilities of functional usagf lakes.

Five problem groups were identified in usage ofefakThey are related with
morphometric parameters of lakes and functionsloéd. First of all, wastewater release
to lakes. It should not be a function of lakes,aleped in the future, especially in lakes
of small area (< 100 ha). Wastewater is releasetdttakes (from 149 lakes; 10 %),

which are bigger than100 ha and valuable for dgreknt of fishing function. In the
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lakes of bigger area (> 100 ha) more attention Ishbe paid on tests of water quality in
places, where wastewater is released. It is negetsanonitor the conditions of water
of these lakes constantly and in case of changgmovide measures to eliminate them

or to give up this activity.

Table 1. The most important morphometric indicators, deteimg the
possibilities of usage of functional potential akés, and optimum values of these
indicators (f — lake area, J — average depth, | — lake shore length, &verage shallow area,

W — water volume, N — tortuosity of shore ling—number of islands

_The 1l Optimally
: L important :
The function The area of activities : morphometrics
morphometrics
parameters
parameters
Conservation | Protection of ecosystems All All
Rest on lake shores f, 1 la ki N f>100 ha; | > 10 km
, Swimming f, hig, | la f>100 ha; {>10 m;
Recreation Recreational fishery f. f> 20 ha; ig>4 m
Mass recreation f, N, | f>100 ha
Sailing by non self- f f>05 ha
propelled sailing means
Communication Sql[lng by self-propelled £ hug f>100 ha, hy> 6 m
sailing means
?ommermal Fishing, pisciculture f f>50 ha
ishing
Extraction of energy f>500 ha
Industry and Cooling W > 30,000 thou.th
energetics . o f, W, hiq
Agricuture and| Preduction of drinking water f >100 ha
domestic use 9 , Watering W > 30,000 thou.rh
Wastewater discharges
Livestock watering

Similar problems exist in case of using the lakesarious industries. There are
almost no data about impact of specific indusit@inpanies on water ponds, therefore
tests of lakes, the water is taken from, shouldcéeied out, the condition of lakes
should be monitored, in case of changes, measurgriinate them should be provided
or the activity should be given up.

One more activity, which, according to researcloogign researchers, is harmful

to lake ecosystems is the use of self-propellelihgameans in lakes. No research has
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been carried out in Lithuania, which would helm&iermine the damage of these sailing
means to lakes, to ground, in lakes of what morgtamparameters and means of what
power could be used. It is worth noting the sgiliry water motorcycles, since legal acts
allow sailing by increasingly more powerful meaasd their number is not limited.
Since sailing by water motorcycle is allowed onty few lakes, their concentration
during season appears. Therefore, the researanmact of self-propelled sailing means
on lakes should be carried out and, taking int@actthe obtained results, the sailing by
water motorcycles should be limited.

As lake area increases, the possibilities of thefige in various fields also expand
— new functions appear. It is especially truthdmger than 100 ha lakes. Abundance of
various activities starts affecting negatively ttlevelopment of the most important
functions of lakes (recreation, swimming, recre@idishing). The activities, developed
in the biggest Lithuanian lakes should be reviewrd arrange them, according to the
following priorities: recreation, swimming»> recreational fishing-» communication—

additional functions.

IMPACT OF LAKE ACCESSIBILITY AND SHORE LANDSCAPE ON THEIR
FUNCTIONAL USAGE

The possibilities of using the lakes increase aloith lake area, however, it is
also necessary to consider the accessibility amidslzape of lake shores.

The accessibility of lakes by roads is especialevant to holidaymakers,
fishermen and other lake users. The possibilitggproach the lake shore is particularly
appreciated. For example, for those, wishing tblsasailing means, it is very important
to approach the lake as close as possible, in todewer the sailing mean to water.

The results of the research showed that not aleXptored lakes can be accessed
closer than at a 500 m distance to the lake sio#dl lakes (i.e. 51 % of total explored
lakes) can be reached at such a distance. 5,386ezdions of various types were found
near explored lakes. Near one lake there are 1r8aafs on average. It was noticed that
the accessibility of lakes increases, if the lakeaacategory is bigger, there are more
lakes which can be reached closer than 500 m. dleatler than 10 ha lakes there are
1-1.6 of roads, while near bigger than 100 ha lakegbout 6 roads (Table 2). The
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research data shows that unsurfaced roads (69.4&hblakes can be reached by these
roads) and gravelled roads (57.6 %) predominatdy @4 % of explored roads are
accessed by motorways and highways. It is causethéyfact that there are more
asphalted roads, unsurfaced roads and gravellel$ rod_ithuania, while there are only

few motorways and highways.

Table 2 Average number of various type roads in diffeidasses of lake area

Class of a Type of road
lake area, | Asphalted Mot Rail Unsurfaced Gravelled| Total
ha road otorway| raiway road road

0.5-1 0.16 0.01 0.04 0.46 0.33 1.00
1.1-5 0.25 0.01 0.04 0.47 0.30 1.0Y
5.1-10 0.36 0.01 0.06 0.64 0.56 1.63
10.1-50 0.64 0.00 0.11 1.17 0.85 2.78

50.1-100 0.96 0.02 0.11 1.49 0.96 3.54

100.1-500 1.64 0.03 0.15 2.36 1.47 5.66
> 500 1.47 - 0.28 2.63 1.75 6.138
Total 0.44 0.01 0.07 0.80 0.57 1.89

The possibilities of usage of small lakes (< th&ha), present in forests and
grasslands, are largely dependent on their acdlydly roads. The best accessibility is
of lakes, present in residential areas or near thlens, their usage possibilities increase
even more.

It was revealed that lake accessibility is deteaditby two groups of factors —
internal factors, related with lake features (lakea and lake shore length, surrounding
landscape, functional usage of lake), and extdawbrs, which do not depend on lake
features (number and distribution of certain typeds in the territory of Lithuania).

It was determined that the landscape structureitbiuinian lake > 0.5 ha (at the
radius of 500 m from its shore) is the followin@ % grasslands, 36 % — forests, 3 % —
residential areas, 0.1 % — swamps and 1 % — athestapes.

It was noticed that the landscape structure of lem#tan 50 ha lakes and bigger
than 50 ha lakes differs insignificantly. In compan with smaller lakes, a larger area of
shores of bigger lakes is occupied by grasslands sssamps. In case of landscape
structure of shores of smaller lakes, there areeratements of other landscape — garden

arrays, streams, channels, drainage ditches, pdheéschange of forests is also noticed
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— the areas of forests in shores of smaller thahe&btkes are larger than in shores of
bigger than 50 ha lakes. This pattern was detemnbethe fact that more lakes are
present in forests, i.e., they are surrounded yoe of this landscape.

Among bigger (bigger than 50 ha) lakes there deaakes, surrounded only by
one type landscape element, therefore, the acdeagsib lake itself and, thus, its usage
possibilities increase. The landscape in shordsgofer lakes is more diverse, consisting
of 3—4 landscape elements.

The most popular landscape combination in shoresxpfored lakes — “forest,
grassland, residential areas”, which surrounds 6&f @&l lakes. At 500 m line of 13 %
of lakes there are forests, 9.3 % — residentiahggrand 9.1 % — “forest, grassland,

swamp, residential areas”.

Table 3. Distribution of number of lakes with different areaccording to

combination of surrounding landscape elementsenent.

Combinations of Area of lakes, ha

landscape types 05-1 | 1.1-5 | 5.1-10| 10.1-50| 50.1-100| 100.1-500| > 500
Forests 35.6 25.9 12.2 8.7 6.5 0.0 0,0
Forests, swamps 0.9 2.3 1.4 0.2 0.0 0.0 Q.0
Forests, grasslands,

swamp, populated 3.0 2.9 5.0 5.9 6.5 13.5 26.9
areas

Forests, grasslands 2.7 2.3 4.1 5.9 1.9 4.5 0.0
Forests, grasslands, 555 | 491 | 33| 694 78.5 80.2 7301
populated areas

Swamps, populated ; g 0.2 1.4 0.8 0.9 0.0 0.0
areas

Populated areas 18.9 17.3 12(7 9.1 5.6 1.8 0.0
Total 100 100 100 100 100 100 100

The present paper sought to determine the spreegbsiofential areas in shores of
various size Lithuanian lakes (at the radius of 30§) since lakes, present near
residential areas, are intensively used for remmeatvastewater is released to them,
while agricultural utilities increase the inflow bfogenic deposits to ponds. Therefore,
more attention should be paid on nature consenvdtioction in case of lakes, present

near residential areas.

19



It was revealed that near 51 % (1,456 lakes) olcegd lakes there are some
residential areas at the radius of 500 m from Iskeres. As the class of lake area
increases, the number of lakes, near which thergemidential areas at the distance of
500 m from shore, also increases.

Most lakes (50 %) are present near small villag#is less than 20 residents. This
fact is influenced by number of these villages ithbiania — there are 8,640 villages,
what is 34 % of total number of residential aredthough residential areas are found
near half of all explored lakes, the area, occufmgdhem in lake shores, is very small
and form only 3 % of area of lake shores (at 50distance from lake).

The search for lakes, present at the radius ofri(frkm 15 largest Lithuanian
cities (with more than 25 thousand residents), imgdemented in the present paper.
Seeking to identify the extent of anthropogeniadkahe index of anthropogenic loads
AAR,defining, how many residents (potential holidaymakere for 1 ha of lakesyas
calculated. It varies from 2 to 12,418 personshAlHigh number of lakes around cities
does not guarantee a low AAR — the area of lakesrar cities is also important. For
example, there are 8 lakes near Pahgs, however, they are very small — up to 5 ha.
These lakes are not most attractive for recreatrdiishing. 4,587 residents are for 1 ha
of lakes. Similar situation is near Kaunas (AAR ;29B) and Klaipda (1,548). The
lowest anthropogenic loads are experienced by lakesnd Visaginas (2), Utena (8),
TelSiai (20), Siauliai (40), Ukmeég45).

It was revealed that in case of small lakes (<5)) imathe shores of which the
forests and grasslands prevail, only the main lakections and activity fields —
recreation, fishing, sailing by various sailing mea- are often developed. Therefore,
these lakes meet their real purpose. In case etlakbigger area and lakes, present near
residential areas, more additional functions arplemented — lake water is used for
domestic needs, different economy sectors, wastevigtreleased to them. Thus, these
are the most vulnerable lakes in Lithuania.

The possibilities of using the lakes (EP) in ealels< of lake area are defined by
possibilities of lake accessibility by roads anddscape, surrounding the lake. The

higher is EP indicator, the greater are possiediof using the lakes.

20



Table 4. Possibilities of functional usage of lakes (EP)ddferent classes of

area, considering lake accessibility by roads anddcape structure of lake shores.

Average | Landscape area (500 m radius from the sh
Area of lakes,| number ha per 1 km lake shoreline
ha of roads EP
PR ELG Forests| Swamps| Grasslands FORUIEIES
areas

0.5-1 1 73.8 0.1 99.1 5.7 41.0
1.1-5 1.07 69.2 0.0 96.8 5.5 43.7
5.1-10 1.63 55.9 0.1 69.1 4.4 43.9
10.1-50 2.78 35.8 0.0 54.6 3.2 49.8
50.1-100 3.54 23.4 0.1 44.2 3.0 59.1
100.1-500 5.66 22.2 0.1 49.1 2.8 86.3
> 500 6.13 25.3 0.1 61.0 1.8 98.7

As the class of lake area increases, the possbilibf using the lakes also
increase, taking into account the landscape of $hioees and lake accessibility by roads
(Table 4). Smaller than 100 ha lakes are charaei@ry average possibilities of using
the lakes. The usage of these lakes is decreasddrdpgr forest areas and poorer
accessibility by roads. The possibilities of usimgger than 100 ha lakes are very good.
These are the lakes most attractive in recreatemmeational fishing, due to valuable fish
species that prevail there. They are characteligethe greatest possibilities to sail by
various sailing means, therefore, they are alsoortapt for communication. Neither

landscape, nor communication decreases the passsibf using the aforementioned
lakes.

POSSIBILITIES OF FUNCTIONAL USAGE OF LAKES IN RIVER BASINS
AND PROTECTED TERRITORIES

All river basins and sub-basins could be groupéd ithree groups, according to
the number of lakes:

) sub-basins, where there are > than 500 lakégsetare sub-basins of Sventoji,

Zeimena and small tributaries of Nemunas. Theres@ré of all bigger than 0.5
ha Lithuanian lakes;
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II) sub-basins, where there are 100-500 lakes sethee sub-basins of Dauguva,

Merkys, Sesu@ There are 28 % of all bigger than 0,5 ha Lithaarlakes.

[ll) basins and sub-basins, where there are < aR6sl (other basins and sub-

basins). There are 12 % of bigger than 0.5 ha hitian lakes.

River basins and sub-basins are grouped into miksraaccording to attractiveness
to recreation. Sub-basins of Sventoji, Zeimena smdll tributaries of Nemunas are the
most attractive in respect of recreation, sinceettege many official bathing places (in
comparison with lakes of other sub-basins), they atractive in the fields of water
tourism, recreational fishing. These sub-basinsasiréoutable to first tank, according to

attractiveness to recreation.

Table 5 The most attractive river basins and sub-basinsdcreationA — Most
of the official baths in the lakes; B — appointetional water tourism route; C— abundance of
lakes which dominated by valuable species of fiBh:- abundance of lakes which is the
possibility to use the self-propelled sailing mgaft — abundance of lakes which is the

possibility to use the motorcycles; F — abundarfdakes suitable for mass recreation)

Rank_ of River basins A B C D L -

recreational and
attractiveness sub-basins

1 Sventoji

1 Nemunas

2 Zeimena

3 Dauguva

4 Neris

5 Sedup

6 Dubysa

6 Minija

6 Jira

There are few official bathing places in Zeimend-basin, therefore, it is
attributable to lower position than mentioned salstbs (rank 2) in respect of recreation.
The lakes of basin of Dauguva tributaries (rankaf® attractive in the fields of water
tourism and recreational fishing, there are theaigs possibilities to use water
motorcycles. The lakes of sub-basin of small tabiels of Neris (rank 4) are also
attractive for water tourism and there are manyciaff swimming places. Sesésub-
basin is attributable to rank 5 due to abundandalkas, which are attractive in respect

of fishing. Other sub-basins (Dubysa, Minijaya) have rank 6 due to national water
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tourism routes, installed therein. All other basiasd sub-basins have not been
mentioned and ranked due to low number of lake=ihe

However, the attractiveness of lakes of Sventagimina, Nemunas, Neris sub-
basins and Dauguva basin in recreation is minimizgdhuman economic activity and
unsuitable usage of lakes (water usage in indgstwastewater release). Here lakes are
the most vulnerable due to the greatest possdsliof usage for mass recreation
(especially in sub-basin of small tributaries of nNsas) and for sailing by self-

propelled sailing means.

Hapuwos bas eifras
Fregeing

entos baseinas

hluz 0z pabaseinis

Mevezio pabaseinis

Legenda

- Category
I:l Category 1
I:l Category II1

Meries pabaseinis

inis

Merkio pabas einis

Fig. 1. Categorisatiorof river basins and sub-basins by possibilitiesisihg the
lakes

According to possibilities of using the lakes,raler basins and sub-basins can be
divided into the three categories (Fig. 1):

) river basins and sub-basins, characterized bygtieatest possibilities of using
the lakes therein, i.e., sub-basins of Sventojiméaa and Nemunas small tributaries.

The lakes, located there, are widely used in réiomafishing, sailing by various sailing
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means, etc. It is determined by abundance of Igkesent in these sub-basins (> than
500 lakes in each) and number of big, bigger tHah Ha lakes (60 % of all bigger than
100 ha lakes);

II) river basins and sub-basins, characterizedusyage possibilities of using the
lakes therein, i.e., sub-basins of Dauguva, Néfistkys and SeSup There are more
than 100 lakes in each sub-basin and almost 7 Biggkr than 100 ha lakes;

[Il) river basins and sub-basins, characterized/ény low possibilities of using
the lakes therein (other basins and sub-basingxeTéwre < than 100 lakes and only 1 %
of bigger than 100 ha lakes.

From all sub-basins one could distinguish the sakiss of Sventoji, Zeimena
and small tributaries of Nemunas, which are charasd by the greatest of using the
lakes therein. However, the more lakes are in basisub-basin, the greater are the
usage possibilities in various fields. While mamggwater resources in aforementioned
sub-basins, it is necessary to balance and arnaatgr usage for domestic, agricultural,
industrial, recreational and nature conservaticgtse

The lakes inprotected territories are used in the same fields as the ones in
unprotected territories, however, there is an asirgy number of restrictions. The
possibilities of using the lakes in various fieldispend not only on area, but also on
status of protected territory or functional zone pnotected territory (economic,
recreational, conservative, etc.).

The highest possibilities to use the lakes of mtet areas are in recreation — rest,
fishing and sailing by non self-propelled sailingeans. One of the most restricted
activities is sailing by self-propelled sailing mealt is determined that the activities as
wastewater release to lakes and usage of lake watesirious economic sectors, are
implemented in lakes in regional and national pakd state reserves. These are the
activities that should be given up. Of course,ghssibilities of using the lakes increase
together with lake area, therefore, the greatessipiities are to use bigger than 500 ha
lakes, present in recreational and economic funati@aones in national and regional

parks.
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Type of protection territory  Groups of lake are Lake functions and
activities in them.
<5Cha >50F

Recreational and EA EA EA —preservation of
economics R_ R ecosystems
functional areas of MZ MZ
National and VZ R —recreation (rest,
Regional parks | PN PN swimming)
1 PS PS MZ — recreational fishery
ZUB Z0B
P = PN —sailing by non self-
NI NI propelled sailing means

PS —sailing by self-
propelled sailing means

Biosphere Polygons EA EA .
Biosphere Reserves R R VZ — commercial fishery
National sanctuaries__,| MZ MZ .
VZ ZUB —water usage for
PN PN domestic needs and
PS agriculture
Z0B Z0B
NI NI P —lake usage for industry
E —lake usage for
Conservation and energetics
protective functional NI — wastewater
areas of Limited usage :
National and EA discharges

Regional parks
Nature Reserves

Fig. 2 Possibilities of using the lakes depending on typprotected territory and

lake area.

CLASSIFICATION OF FUNCTIONAL USAGE OF LITHUANIAN LA KES

One of the tasks of present paper was to classtiyudnian lakes, according to
possibilities of their functional usage, in a coeypmanner. However, before classifying,
it was important to determine the impact of lakesatandscape of lake shores and status
of territory protection as well as lake accesdiiliy roads on development of spectrum
of potential lake functions selection (fig.3).

The main factors, determining the functions ofngsLithuanian lakes, can be
divided into some ranks. The most important facf@fsrank 1), having the greatest
impact on limits of potential possibilities of ugi lake, are considered to be lake area

and landscape of lake shore. The spectrum of gbseghof functional usage of lakes
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expands as lake area increases and landscapeeothakes changes in the following

sequence: swamp-forest— grasslane- residential areas.

1 level factors Groups of lake area

<5ha >50h
Protection status of territory

A2

2 level factors | Protected Non-protected
territories territories
(%)
(]
= Swamps 0 . .
e %) @ Narrow amplitude of choice
s -‘3 = § of potential lake functions
x =
< Forests = T o
5 Sl B
® 3 3 3
5 Grasslands | © @ =
b} B -1 T
© P
c > 2} . . .
kK £ 5 Wide amplitude of choice of
Populated | 2 o potential lake functions
areas 7 c
3 g o
O E 8
© g8
< @
\4 - 8

Fig. 3. The impact of lake area and the landscape of shloees (1 level factors)
and the conservation status of territory and adodigs of lakes by roads (2 level

factors) on the development of spectrum of poténhiaice of lake functions

The main factors of second rank are protectiorustaf lake and surrounding
territory and lake accessibility by roads. Accogdto territory protection status, lakes
are divided into lakes, present in protected anuratected territories. In case of general
grouping of Lithuanian lakes, according to accebsipthey can be classified into easily
and hardly accessible. Accessibility often increasecase of easily passed landscape
and as lake area increases.

Taking into account the data about lake area, thie landscape elements, present
at 500 m distance from lake shore (forests, gradslaowns, villages and swamps), road
network structure and their density at the radiuS@® m around lake shore, as well as

lake protection status, 5 groups of Lithuanian $akeharacterized by different

26



possibilities of functional usage, were identifiéithe groups of lakes were identified,
taking into account the lake area and landscapakef shores (factors of rank 1). Each
group includes two sub-groups: lakes are dividdd those, present in protected and
unprotected territories.

In summary, the following groups and sub-groupkakés were identified (fig.4):

Group 1.Lakes with swampy lake shords.is the only group of lakes, which

functional usage is not influenced by ar8abgroup 1a. Lakes with swampy lake shores
in unprotected territories- lakes or their swampy parts, characterized by rioest
limited usage (it is hard to access the shore Seeqgk is not attractive). Sometimes, they
can be used for recreational and commercial fisffuipgroup 1lbLakes with swampy
lake shores in protected territoriedsually, the only possibility of functional usagke o
these lakes — protection of ecosystem or its inldizi elements.

Group 2. Smaller than 50 ha lakes in fore§tke possibilities of using the lakes

from this group are largely dependent on acceggyilny roads. It is possible to develop
more activities, corresponding with recreationaldiion, in more easily accessible lakes.
Subgroup 2a. Smaller than 50 ha lakes in forestgniprotected territoriesDepending
on accessibility, they can be used for: a) recoeati fishing b) recreation in shores, c)
swimming, d) sailing by non self-propellant andfi-gebpellant sailing mean§&ubgroup
2b. Smaller than 50 ha lakes in forests in protdrritories. The main function —
protection of lakes due to valuable componentscosgstem. If there is a possibility,
recreational activities, which do not harm the ecteéd flora and/or fauna species,
should be developed near these lakes.

Group 3. Smaller than 50 ha lakes with grasslantd$ake shoresAs in case of

lakes in forests, this group of lakes is charazgeri by large dependence of usage
possibilities on accessibility by roadSubgroup 3a. Smaller than 50 ha lakes in
unprotected territories with grasslands in lake 80— these are one of the most
attractive lakes for various recreational actiati®recisely recreation is considered as
priority function of this group of lakesSubgroup 3b. Smaller than 50 ha lakes in
protected territories with grasslands in lake sheoréhese lakes lose a part of usage
possibilities due to protection status, howevesytacquire a quite important function of

protecting ecosystem or its individual elements.
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Group 4. Smaller than 50 ha lakes near residerdig@as. This group of lakes is

distinguished by the best accessibility possik#itamong smaller than 50 ha lakes.
Subgroup 4aSmaller than 50 ha lakes near residential areaanprotected territories
Recreational activities can be developed in laKethis subgroup. What is more, they
can be used for irrigation, communication, etc. t@& other hand, forbidden activities,
related with agricultural and domestic functiongeg$tock watering, wastewater release,
uncontrolled extraction of drinking water), areawftcarried out in lakes of this subgroup.
Subgroup 4bSmaller than 50 ha lakes near residential areaprotected territories.
Real usage possibilities in this subgroup are ammo those of lakes from subgroup 4a
(plus ecosystem protection function).

Group 5. Bigger than 50 ha lakeBig lakes are rarely surrounded by landscape of

one type, thus, their usage possibilities are greatdt only because of big area (and
volume, shore line length, depth and other morphomeharacteristics), but also
because of landscape diversity. What is more,determined that accessibility of bigger
lakes by various type roads is better. Therefohégs group of lakes is definitely
characterized by the widest possibilities of fumeél usageSubgroup 5a. Bigger than
50 ha lakes in unprotected territorie$hese are the lakes, characterized by the best
usage possibilities. In fact, they can be usedlifiedds. Subgroup 5b. Bigger than 50 ha
lakes in protected territoriesT he lakes, attributable to this subgroup, can bisused in
various fields, however, their usage is limitedstgtus of protected territory. In part, this
subgroup is characterized by the same problemsoddens in lakes from subgroup 4a,
arising due to invalidity of protection status, hem&r, here they are not so significant,
since lakes are considerably bigger.

Three types of lakes, characterized by differergsgmlities of functional usage,
distinguish among explored groups. The first typeudes the lakes from group 1 (lakes
with swampy lake shores), which are characterizgd elpecially limited usage
possibilities, irrespective of area. The secone tyjeludes groups 2 and 3 (smaller than
50 ha lakes with forests or grasslands in lakees)ofThe third type includes groups 4
and 5 — these ponds are characterized by the wapesttrum of usage possibilities,
however, they often do not meet territory protactsgiatus and general environmental

provisions.
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Landscape of lake shores

The groups of a lake

v

area
Directions in I
which the
possibility of lake < SO
use increases
Protected Non protected Protected Non protected
territories territories territories territories
RP RP 1 RP RP
[ Swamps b Ea a b EA @
Forests MZ
VZ
Grasslands R
PN
PS
Z0B
Populated E
areas NI
a

Lake functions and activities in
them:

EA —preservation of ecosystems
R —recreation (rest, swimming)
MZ — recreational fishery

PN —sailing by non self-propelled
sailing means

PS —sailing by self-propelled
sailing means

VZ — commercial fishery

ZUB —water usage for domestic
needs and agriculture

P —lake usage for industry

E —lake usage for energetics

NI —wastewater discharges

RP —limited usage

& _the group and the

subgroup of usage of lakes

—the impact of a protected
area type on the use of lakes

~ T —he possibilities of use of
lakes depend on accessibility by
roads
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CONCLUSIONS

. Currently, the main functions of Lithuanian lakese aconsidered: nature
conservation, recreation and communication (waterism). They have the
lowest (or the most easily managed) impact on kd@system; what is more,
most lakes of country are usually used for thesetfans. Possibility to use lakes
for commercial fishing, industry, energy, agricetuand domestic needs is
considered as additional function.

. After categorizing the functions of lakes, accogdio their effectiveness, three
categories of functions were identified: effectfuactions (category 1), functions
of average effectiveness (category Il) and ineivecfunctions (category IlI).
Category | include lakes, where nature conserva#ind recreational activity
fields are developed; Il — lakes, used for commate and commercial fishing;
[Il — lakes, used for industry, energy, agricultarel domestic needs.

. The main factors, determining the functions of udhian lakes and adaptation of
specific activity fields, when using them, are lakea, landscape of lake shore,
possibilities of lake accessibility and territoryofection status. The impact of
aforementioned factors on spectrum of potentialctions of lake is not
unambiguous (factors are often interrelated ancdecaffthe possibilities of
functional usage of lake indirectly).

. Lake area is the most important morphometric pateamelescribing optimum
possibilities of functional usage of lakes. Biggdran 100 ha lakes are
characterized by widest spectrum of lakes, howes@me conflicting activities,
which decrease the value of main functions of lakes implemented there.

. The accessibility of lakes of bigger area by romdbetter: there are 6 roads on
average at the distance of 500 m from shore ofdrigigan 100 ha lakes, while
there are 1-1.6 of roads in case of smaller thahallakes. A poor accessibility
of small lakes aggravates their usage possibililemany fields, especially in
recreation.

. Under Lithuanian conditions, the possibilities ohftional usage of lake increase

with the change of landscape of lake shores: swamforest— grasslane>
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residential areas. Lakes near residential arepecesly towns, are characterized
by the widest usage spectrum and experience tihestignthropogenic loads.

7. Functional possibilities of smaller than 100 hahudnian lakes are decreased by
areas of forests in lake shores and poorer acdéagsily roads. The possibilities
of usage of bigger than 100 ha lakes usually dodepend on landscape of lake
shores and accessibility.

8. Sub-basins of Sventoji, Sub-basins Zeimena andl $rifmltaries of Nemunas are
characterized by greatest possibilities of using likes therein. (The greatest
attention in sub-basins of this category shoulghée on balancing the functions
of lakes). Basin of Dauguva and sub-basins of Neévierkys and SeSupare
characterized by average possibilities of usingdkes therein. Number and area
of lakes are very limited the spectrum of lake pt# functions of other basins
and sub-basins.

9. The possibilities of using the lakes in protecteditories are largely dependent
on type of protected territory: the lakes of stpteks are characterized by the
widest spectrum of functions, while nature reserveby the narrowest one.
Officially, the main functions of lakes in protedteerritories should be recreation
and protection of ecosystems, however, in facty ¢perform a lot of additional
functions.

10.According to functional usage, Lithuanian lakes bangrouped into three types.
The first type includes lakes with swampy lake skorcharacterized by very
limited usage possibilities. The second type inetudmaller than 50 ha lakes, in
the lake shores of which there are forests or gads. The lakes of this type are
most suitable for development of recreational #ats. The third type includes
smaller than 50 ha lakes near residential areabgger than 50 ha lakes. These
ponds are characterized by the widest spectrunsage possibilities, however,
they often do not meet territory protection statusl general environmental
provisions.

11.Seeking to develop the functional usage of Lithaarnakes in an orderly manner,

it IS necessary:
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b)

consider the functions of lakes, which have theedsiwand the most easily
managed impact on lake ecosystem (recreationnfisliommunication), as
priority ones;

regulate the spectrum of functions of lake in theyvithat they would not
conflict with each other. It is essential to lakesprotected territories, near
residential areas and towns, as well as to bigslak&ich currently perform a
lot of functions;

regulate the lake management and protection syséiing into account the

existing condition of using the lakes in Lithuania.
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LIETUVOS EZERJ FUNKCINIS SKIRSTYMAS
SANTRAUKA

Jvadas

EZerai — vienas esmini Lietuvos kraStovaizdzio element formuojartiy jo
estetirg, rekreacin, kultaring, iiking, gamtosaugiir komercirg vert, tocl jy tinkamas
panaudojimas yra labai svarbus.

Siuolaikiniy tyrimy rezultatai rodo, kad eZerai buvo itin reikSmingigiems nuo
pat ju isikarimo Salies teritorijoje pradzios. Aktyviai buvo ugojama ne tik ezer
pakrargiy teritorija, kur Kirési pirmieji piliakalniai, bet ir akvatorinezer dalis, kur jau
beveik pries 3000 metbuvo statomos polés gyvenviets (Kola ir kt., 2004; Baubonis
ir kt., 2009). Senadje isikarimas prie ezero padavo zmoams £kmingiau apsiipinti
maistu, apginti savo auginamus gyvulius nuspihy bei apsiginti nuo priegpatiems.

Gyvenimo glygos, ekonomikos bei technikos lygigm¢ ir pagrindines ezer
panaudojimo funkcines galimybes. Pradiniame etaptilos ezerai dazniausiai naudoti
kaip tiesioginis gamtos iStelli potencialas: vanduo naudotagrigiui, juo girdyti
gyvuliai, nafiralios pakratiuy pievos atliko ganyki funkcija, ezeruose aktyviai zvejota
bei medzioti vandens gywmai. Daznai ezerai buvo ir itin patiig) susisiekimo keliai.
Norint panaudoti Sias eagefunkcijas nereifjo ypatingo pasirengimo. Dauguma naugot
irankiy buvo pakankamai primityds, juos mokjo pasigaminti daugelis bendruongsn
nariy, todl pakakdavo prieiti arba kuriam laikusikurti prie ezero (Motuzait —
Matuzeviciité, 2008).

Vystantistkiui ir vykstant technikos modernizacijai eiggranaudojimo galimyds
prasipkté. Kartu zymiai pasikedt pati eze funkcinio panaudojimo struita. Ezey,
kaip tiesioginio gamtos iSteklipotencialo, teikiamos funkcijos tiek visame pagpyl
tiek Lietuvojeémé iS léto blankti. Ezey vanduo vis dazniau imtas naudoti pragjen
energetikoje, juo prada dekinti laukus. Sovietm#u Lietuvoje yp& akcentuotas ezer
panaudojimas verslinei zvejybai, energijos iSgavimoei ausSinimui {rengiant
elektrines), laulg drékinimui, paukg€iy auginimui, susisiekimui ir rekreacijai
(MaliSauskas, 1985). Panaudoti Sias funkcijas biymiai sudtingiau nei tiesiogiali

naudotis ezer teikiamomis grybémis. Daznai ezerus tekdavo patvenkti, giliftgngti
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prie ju siurblines ar statyti kitokius specialiigenginius. Verslia Zvejyba neretai
reikalavo dirbtinio ezerijzuvinimo, kas skatino zuvininkys pktra. Naudojant vanden
pramorés reiknéms bei stambiose zes tkio jmorese, | ezerus kartais dolavo
iSleidziamos ir nu@kos.

Pastaraisiais metais Lietuvoje, kaip ir daugumajeopos Salj, itin iSaugo ezer
panaudojimas rekreacijai. idy salygomis Si ezar funkcija tapo ypé aktualia @l keliy
priezasiy. Pirma, Lietuva — gana ezeringa Saligjaa jos ezerai, vertinant tarptautiniu
mastu, — santykinai mazi, téldjy vandens neverta naudoti stambiems praman
energetikos objektams bei verslinei zvejybai. Antr@menka dalis Salies eiagsidtsie
vaizdingo kraStovaizdzio zonoje, juos nesunku paisieodel biitent rekreacija laikytina
prioritetine jp panaudojimo funkcija. Poilsis ezepakranése, maudymasis, ¢géjiSka
zvejyba, plaukiojimas nedideliais laivais Siuo mefta patys populiariausi ezger
panaudojimo bdai Lietuvoje. Sioms funkcijomgyvendinti daznai nereikia itin dideli
investicijy, bet hitinas labai aiSkus ir logiSkas teisinis mechanizmasstatantis
konkretiy ezero panaudojimo sriy plétros galimybes bei ribas.

Darbo objektas — Lietuvos ezerfunkcijos.

Darbo tikslas — istirti Lietuvos ezar funkcijas ir suskirstyti ezerus pagal |

funkcines galimybes.

Darbo uzdaviniai:

1. Kategorizuoti Lietuvos ezeifunkcijas;

2. Nustatyti, kokyay morfometriny paramety ezerus optimaliausia panaudoti
jvairiose srityse;

3. lvertinti ezey funkcines galimybes, atsizvelgiantpasiekiamurm keliais ir
pakrargiy krasStovaizdzio strukita;

4. ISanalizuoti skirtinguose upi baseinuose ir pabaseiniuose bei saugomose
teritorijose tekSatiy ezen funkcini potenciad;

5. Suklasifikuoti Lietuvos ezerus pagal funkcines mggies.

Ginami teiginiai:

1. EZen funkcini potenciad galima jvertinti tik atlikus kompleksinius ezer
morfometriniy paramety, apyezerio krastovaizdzio bei kitus tyrimus.

2. Panaudojant mazesnio ploto Lietuvos eZerus, ypatingikSne igyja

pasiekiamumas keliais bei apyezerio krastovaizdis.
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3. Daugumos didesniLietuvos ezay ir telkSargiy Salia gyvenamgu vietoviy bei

saugomose teritorijose enatliekamy funkciju spekty reikia optimizuoti.

Mokslinis darbo naujumas ir jo reikSmé. Darbo tema yra nauja Lietuvoje —
ezer funkcinis skirstymas kompleksiskaina analizuotasSiame darbe pirm kart
Lietuvoje: 1) kategorizuotos ezerfunkcijos; 2) nustatyta, koki morfometriniy
paramety ezerus tinkamiausia panauddiairiose srityse, kartu iSskirtos pagringkn
ezen panaudojimo problemos, susijusios su ezkmkcijomis bei morfometriniais
rodikliais; 3) iStirtos ezer pasiekiamumo keliais galimyb; 4) nustatyti apyezerio
kraStovaizdzio struktos ypatumai beijvertintos ezer panaudojimo galimys,
atsizvelgiant pasiekiamura keliais ir pakratiy krastovaizg 5) nustatytos skirtinguose
upiy baseinuose ir pabaseiniuose telk$anezen panaudojimo galimys bei
problemos; 6) iSnagriti ezer, iSsicksCiusiy saugomose teritorijose, panaudojimo
ypatumai; 7) Lietuvos ezerai pigrkarta suklasifikuoti pagal funkcinio panaudojimo
galimybes.

Darbo aktualumas ir pritaikomumas. Ezen tinkamas panaudojimas yra labai
svarbus siekiant iSsaugoti egzezkosistemas. & netinkamo naudojimo ezeruose gali
suintensygti  eutrofikacijos procesai, iSnykti vertingos zuwiasys, pauk3ai. Dél
netinkamai parinkt funkcijy ezerai daznai gali prarasti savo esietiaizdy ir vert.
Darbe iSanalizuotas esamas Lietuvos epamaudojimas, nustatytos ez@anaudojimo
problemos bei numatytiyj sprendimo bdai. Aptariamos problemos yra aktualios
siekiant optimizuoti ezerpanaudojim Lietuvoje — tobulinti teiés aktus, susijusius su
ezer panaudojimu, sauganteritorijy reglamentus, upibaseim valdymo planus. El
to darbas gali iiti aktualus Aplinkos ministerijos Vandendepartamentui, Aplinkos
apsaugos agemnbs skyriams, susijusiems su wasein valdymu bei ezer apsauga,

Valstybinei saugomteritorijy tarnybai.
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Darbo rezultatai

Darbe ezar funkcinis panaudojimas traktuojamas kaip ezeudojimagvairiose
srityse, todl reikéjo nustatyti kokios funkcijos Siuo metu geriausaitinka Lietuvos
ezen paskirf. Buvo iSskirtos SeSios svarbiausios Lietuvosehankcijos: gamtosauga,
rekreacija, susisiekimas, verslidvejyba, pramahir energetika, zeés tkis ir buitis.
Pagal svarp ezen funkcijos buvo suskirstytosi pagrindines bei papildomas.
Kategorizuojant Lietuvos eazerfunkcijas, svarbiausiomis laikytos tos, kuriositur
maziausi arba lengviausiai suvaldanpoveilf ezero ekosistemai — tai, gamtosauga,
rekreacija ir susisiekimas (vandens turizmas). ¥idatos yra papildomos. Pagal
efektyvuny funkcijos suskirstytos tris kategorijas — | — gamtosauga ir rekreacifa; |
susisiekimas ir verslinzvejyba, Il — pramodir energetika, zeas tkis ir buitis.

Vienas iS darbo uzdavipi— nustatyti, koki morfometriny paramety ezerus
optimalu panaudotiivairiose veiklos srityse. Nustatyta, jog rekreacpatraukliausi
didesnio nei 100 ha ploto ezeraél dlgos kranto linijos, didesnio kranto linijos
vingiuotumo, ezar salingumo. EzZeruose, tutimose platesnius kaip 10 m atabradus,
palankiausiarengti maudyklas. Npe¢jiSkai zvejybai optimaliausia panaudoti didesnius
nei 20 ha (vidutinis gylis > 4 m), o verslinei zyleai — didesnius nei 50 ha ploto ezerus.
Pramogje ir Zenes tikyje optimaliausia panaudoti didesnius nei 100dm&rgetikoje ir
plaukiojimui savaeigmis plaukiojimo priemoémis (kadangi y varikliy galingumas
labai jvairus) — didesnius nei 500 ha ploto eZerus. Ta&gero plotas yra svarbiausias
morfometrinis parametras, apitinantis ezar funkcinio panaudojimo optimalias
galimybes.

ISanalizavus ezerpanaudojim iSskirtos pagrindiés problemos, kurios susigu
ezen funkcijomis bei skirting morfometriniy paramety ezer panaudojimu: 1) nuotek
iSleidimas | ezerus, 2) ezer vandens naudojimasikio Sakose, 3) plaukiojimas
savaeigmis plaukiojimo priemoémis bei vandens motociklais, 4) didasmei 100 ha
ezen panaudojimas (tokio dydzio ezerai panaudojami dbyr veiklos sidiy, o tai
neigiamai veikia ezgrvert rekreacijoje).

Vienas iS darbo uzdavipibuvo issiaiskinti privaziavimo iki ezergalimybes
jvairaus tipo keliais, kas yra labai svarbu panaantogzerugvairiose srityse. Nustatyta,

jog didkjant ezero ploto klasei difh ir ezen; pasiekiamumas, daé@ ezeu, prie kuriy
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galima privaziuoti afiau nei 500 m. Salia mazesmei 10 ha eZeraptinkama 1-1,6
kelio, o 3alia didesninei 100 ha eZer— apie 6. Salia ezg”dominuoja gruntkeliai (69,4
%visy ezen pasiekiami Siais keliais) bei zvyrkeliai (57,6 %Autostradomis ir
greitkeliais yra pasiekiama tik 1,4 % tirigm ezen. Taip yra todl, kad asfaltuat keliy,
gruntkely ir Zvyrkeliy Lietuvoje yra daugiau, o autostran greitkeliy vos keletas.

Nuo pasiekiamumo keliais labai priklauso nedigelzer (< nei 50 ha) telkSainy
miSkuose ir pievose panaudojimo galimgb Pats geriausias euner telkSagiy
gyvenamosiose vietége ir Salia y pasiekiamumas, kas dar labiau padidina |
panaudojimo galimybes.

Nustatme, jog ezer pasiekiamura nulemia dvi veiksni grupes — vidiniai
veiksniai, kurie susj su ezero ypatumais (ezero plotas ir kranto linijgs, supantis
kraStovaizdis, ezero funkcinis panaudojimas) irritai veiksniai, kurie nuo ezero
ypatumy nepriklauso (tam tikro tipo keli skatius ir pasiskirstymas Lietuvos
teritorijoje).

Siame darbe siekta iSsiaidkinfvairaus dydZio Lietuvos eZer pakragiy
kraStovaizdzio strukira. Nustatyta, jog Lietuvoje ezero > 0,5 ha (500 m @pliu nuo jo
pakrangs) kraStovaizdzio struita yra tokia: 60 % Sio pakraist ruoZo sudaro pievos,
36 % — miskai, 3 % — gyvenamosios vieieyv 0,1 % — pelks ir 1 % — Kiti
kraStovaizdziai. Pastéta, kad mazesninei 50 ha ezarir didesny nei 50 ha ezear
kraStovaizdzio strukita skiriasi nezymiai. Palyginus su maZzesniais ézexddesni
ezen pakrantse daugiau ploto uzima pievos bei pslk Mazesnj ezen pakrangs
kraStovaizdzio strukitoje daugiau toki kraStovaizdzio element kaip sod masywv,
upeliy, kanatly, drenazo griowi, kidry. Pastebimas ir miskpokytis — mazesninei 50 ha
ezen pakrantse miSky uzimami plotai yra didesni nei didegnnegu 50 ha ezer
pakrangése. Taip yra toél, kad beveik 20 % mazesi ezer, telkSo miskuose.

Dideliy (didesni; nei 50 ha) ezertarpe yra labai mazai ezgrkuriuos supt tik
vieno tipo kraStovaizdzio elementas. Digni ezen pakrantse kraStovaizdis yra
jvairesnis, sudarytas iS 3—4 kraStovaizdzio elemdatkl paties ezero prieinamumas, 0
tuo p&iu ir panaudojimo galimyds dickja.

Darbe buvo siekta nustatyti gyvengm vietoviy paplitima jvairaus dydzio
Lietuvos ezear pakranése (500 m spinduliu), nes Salia gyvemgumvietoviy telkSantys

ezerai intensyviai panaudojami rekreacijajios isleidziamos gyvenwa; nuotekos, o
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zemes tkio naudmenos didina biogerprietaly i telkinius. ¢l to, telkSantiems Salia
gyvenamyu vietoviy ezerams turi d#iti skiriamas didesnis &inesys gamtosauginei
funkcijai.

Nustatyta, jog Salia 51 % (1456 eZetirty ezen yra gyvenamju vietovig 500 m
spinduliu nuo ezerpakrartiy, tafiau jy uzimamas plotas yra labai nedidelis ir sudaro tik
3 % apyezerio ploto. Digant ezey ploto klasei dauga ezen Salia kuri;, 500 mety
atstumu nuo kranto, aptinkama gyvemgumvietoviy. Daugiausiai ezar(50 %) telkSo
Salia nedidelj kaimy, kuriuose maziau nei 20 gyvenioj

Siekiant nustatyti antropogeninapkrow, kurias patiria ezerai telkSantys 10 km
spinduliu aplink didziuosius Lietuvos miestusaga buvo apskaiuotas antropogenini
apkrow rodiklis AAR — 1 ha eZzer ploto tenkantis potencialipoilsiautoj; (gyventoj)
skatius. Jis svyruoja nuo 2 iki 12418 zm. / 1 ha Dedisias antropogenines apkrovas
patiria ezerai telkSantys aplink Paggv(AAR =4587), Kaun (1299), Klaigda (1548),
maziausias — ezerai aplink Visagino (2), Utenos T&)3i; (20), Siauli (40), Ukmergs
(45) miestus.

Didéjant ezen ploto klasei didja ir ezen panaudojimo galimyds atsizvelgiant
apyezerio krasStovaizdei ezey pasiekiamurm keliais. Vidutiremis ezen panaudojimo
galimybemis pasizymi mazesni nei 100 ha eZeraiy 8fen panaudojim sumazina
didesni miSk plotai bei prastesnis pasiekiamumas keliais. Didesei 100 ha ezer
panaudojimo galimys yra labai geros. Tai ezerai, kurie yra patraukliaekreacijoje,
mégeéjisSkoje zvejyboje, d juose dominuojakiy vertingy zuw raSiy. Juose didziausios
galimybkés plaukiotijvairiomis plaukiojimo priemoémis, tocl svarkis ir susisiekime.
Nei krastovaizdis, nei pasiekiamumas &zer; panaudojimo galimylkinesumazina.

Darbe buvo siekta nustatyti skirtinguose wpbaseinuose bei saugomose
teritorijose telkSa#iy ezer; panaudojimo galimybgsairiose srityse.

ISanalizavus ezer telkSariy skirtinguose upi baseiniuose ir pabaseiniuose
funkcines galimybes (rekreacijoje, susisiekime skegje zvejyboje, pramaié, zenes
tkyje ir buityje), upi baseinus ir pabaseinius suskinse | tris kategorijas. | kategorijai
priskirti Sventosios, Zeimenos ir Nemuno mjaZintaky pabaseiniai. Juose telk3antys
ezerai pasizymi paausiomis irjvairiapusiskiausiomis ezgpanaudojimo galimydmis.
Cia jie galimi pla&iai panaudoti rekreacijoje, susisiekime, vergknZvejyboje. Tai

nulemia Siuose pabaseiniuose telk$anezen gausa (daugiau nei 500 eger
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kiekviename) bei didel, didesniy nei 100 ha, ezerskatius (60 % vis didesni nei
100 ha ezey). Kita vertus, ltent Siy pabaseinj ezen patrauklum rekreacijoje daznai
menkina Zzmogauskiné veikla ir netinkamas ezerpanaudojimas. Tvarkant vandens
ISteklius Siuose pabaseiniuose, reikia subalangusiiderinti vandens naudojinbuities,
zemesikio, pramoms, rekreacijos ir gamtosaugos tikslams.

Kiek siauresniu ezer funkcinio panaudojimo galimybi spektru rekreacijoje,
susisiekime bei versliépe zvejyboje pasizymi Dauguvos baseinas bei Nehtskio ir
SeSups pabaseiniai, kuriuos priskyne 1l kategorijai. Cia kiekviename baseine ir
pabaseinyje telkSo daugiau nei 100 ezerbeveik po 7 % didesninei 100 ha ezer
Siuose baseinuose ir pabaseiniuose, taip pat yna eXkuriuos iSleidZziamos nuotekos,
imamas vanduo ir naudojamas praggimoniy reikméms o didesni nei 100 ha ezer
panaudojime reikia iSskirti prioritetines funkcija$l kategorijai priskirti visi likusieji
baseinai ir pabaseiniai, kur eggranaudojimo galimyli spektn labai riboja menkasyj
skatius. Juose telkSo maziau nei 100 gaervos po 1 % didesninei 100 ha ezer

Saugomose teritorijose telkSantys ezerai panauda@s® pdiose srityse, kaip ir
telkSantys ne saugomose teritorijosecida ¢ia atsiranda daugiau ribojim Ezen
panaudojimo galimyds jvairiose srityse priklauso ne tik nuo ploto betsaugomos
teritorijos, kurioje telkSo ezeras, statuso ar funés zonos saugomoje teritorijojek{né,
rekreaci, konservacia ir kt.). Didziausios galimys panaudoti saugamteritoriju
ezerus yra rekreacijoje — poilsis, zvejyba bei kigjimas nesavaeinis plaukiojimo
priemoremis. EzZet panaudojimo galimys didtja didkjant ezZero plotui, tod
didziausios galimyés yra panaudoti didesnius nei 500 ha ezZerus, t@lk&arekreacias
ir tkinés funkcires paskirties zonose nacionaliniuose ir regionireugsarkuose.
Labiausiai ribojamas iS5 wis veikly yra plaukiojimas savaeigis plaukiojimo
priemorémis. Nustatyta, jog tokios veiklos, kaip néki iSleidimasj ezerus bei ezgr
vandens naudojimagairiosetikio Sakose vykdomos regioniniuose bei nacionaligguo
parkuose ir valstybiniuose draustiniuose telkgazse ezeruose. Tai veiklos, kuwri
derty atsisakyti.

Vienas i$ Sio darbo uzdavinbuvo kompleksiskai suklasifikuoti Lietuvos ezerus
pagal 1 funkcinio panaudojimo galimybes. Atsizvelgigntiuomenis apie ezero piot
pagrindinius 500 m atstumu nuo ezZero kranto @sdrastovaizdzio elementus (miskus,

pievas, miestus, kaimus bei pelkes), kelinklo struktira bei jy tankumy 500 m
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spinduliu aplink ezero kramtbei ezero apsaugos statussskirtos 5 skirtingomis
funkcinio panaudojimo galimymis pasizymigios Lietuvos ezer grupes. Ezeq grupes
iSskirtos atsizvelgiantezero plof ir apyezerio krastovaizdKiekvienoje grupje yra po
du pogrupius: ezerai suskirstytielkSartius saugomose ir nesaugomose teritorijose.
Apibendrinus duomenis buvo iSskirtos tokios @Agupes ir pogrupiai :

1 qgrupe. EZerai su uzpetgusiu apyezeriu Tai vieninte¢ ezer grupe, kurios

funkciniam panaudojimui neturi poveikio plotaka pogrupis Ezerai su uzpe#jusiu
apyezeriu nesaugomose teritorijosdabiausiai ribotu panaudojimu pasizymintys ezera
ar ju uzpelktjusios dalys (pakraatsunkiai pasiekiama, kraStovaizdis nepatrauklus).
Kartais gali lati naudojami nmagéjiSkai bei verslinei zvejybailb pogrupis.EzZerai su
uzpelkéjusiu apyezeriu saugomose teritorijos®azniausiai vienintél Sy ezen
funkcinio panaudojimo galimyb- ekosistemos ar atskijos element apsauga.

2 grup. MaZzesni nei 50 ha eZerai, telkSantys miSkudies ezar grupss

panaudojimo galimws labai priklauso nuo pasiekiamumo keliais. Lengvia
pasiekiamuose ezeruose galima vystyti daugiau aelos funkcig atitinkartiy veikly.

2a pogrupis. Mazesni nei 50 ha ezerai, telkSantigkunse nesaugomose teritorijose
Priklausomai nuo pasiekiamumo gaiitibnaudojami: a) régéjiskai zvejybai, b) poilsiui
pakrangése, c¢) maudymuisi, d) plaukiojimui nesavaenys ir savaeigmis plaukiojimo
priemoremis. 2b pogrupis. Mazesni nei 50 ha ezerai, telkSantigkunse saugomose
teritorijose Pagrindig funkcija — ezar apsauga @ vertingy ekosistemos komponent
Prie Siy eZzen, esant galimybei, tiina stengtis psti rekreacinio poiidzio veiklas,
nekenkiagdias saugomoms floros ir/ar faunasims.

3 qgrup. Mazesni nei 50 ha ezerai, kuyrapyezeryje vyrauja pievosKaip ir

miskuose telkSantiems ezerams, Siai @ peupei ldinga didet panaudojimo galimyli
priklausomylé nuo pasiekiamumo keliais3a pogrupis. Mazesni nei 50 ha ezerai
nesaugomose teritorijose, kuriapyezeryje vyrauja pievos tai vieni patraukliausi
ivairioms rekreaciéms veikloms ezer. Butent rekreacija laikytina prioritetine Sios ezer
grupes funkcija. 3b pogrupis. Mazesni nei 50 ha ezZerai saugomoswiigyse, kuriy
apyezeryje vyrauja pievoSie eZerai praranda g@lanaudojimo galimyhi dél apsaugos
statuso, téiau igyja gana svarhiekosistemos ar atskijos element apsaugos funkaij

4 grupe. MaZesni nei 50 ha eZerai, telk3antys Salia gywenavietovy,. Si eZey

grupe tarp mazesni nei 50 ha ezariSsiskiria geriausiomis pasiekimo galindybis
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(ezerui telkSant Salia miesto ar kaimo, privazilgi prieiti prie eZero dazniausiai yra
nesunku). Toél ezero panaudojimo funkcijos Sioje ezegrupeje ribojamos tik
teritorijos apsaugos statuséa pogrupis.Mazesni nei 50 ha ezerai, telkSantys Salia
gyvenamjy vietovy nesaugomose teritorijoseéSio pogrupio ezeruose galima vystyti
visas rekreacinio pailzio veiklas, be to, jie gali tb naudojami dékinimui,
susisiekimui ir pan. Kita vertugitent Siame ezerpogrupyje daznai pasitaiko neleistin
veikly, susijusi su zenas tkio ir buities funkcijomis.4b pogrupis.Mazesni nei 50 ha
ezerai, telkSantys Salia gyvengm vietovy saugomose teritorijose Realios
panaudojimo galimys Siame pogrupyje panasios kaip ir 4a pogrupioyegaisideda
tik ekosistemos apsaugos funkcija). Tai liudijad lkaugom teritorijy statuso suteikimas
tokiems ezerams — ne visada veiksni prieén@ekiant to iSvengtiidina: a) per4iréti
Lietuvos saugom teritorijy kadastro duomenis ir atsisakyti dalies tokio tipben
apsaugos (nes patirtis rodo, kag yis vien ngmanoma apsaugoti nuo pasalinio
poveikio), b) sugrieztinti saugapteritorijy statug turinciy ezen apsaug.

5 grupe. Didesni nei 50 ha eZeraDidelius ezerus retai kada supa vieno tipo

kraStovaizdis, tadyj panaudojimo galimys yra didesés ne tik @l didelio ploto (ir
tario, pakrangs linijos ilgio, gylio bei kit morfometriniy charakteristil), bet ir cl
kraStovaizdziojvairoves. Be to, nustatyta, jog didegnezer pasiekiamumagvairaus
tipo keliais yra daug geresnis. ®bdi eZer grupe neabejotinai pasizymi plausiomis
funkcinio panaudojimo galimymis. 5a pogrupis. Didesni nei 50 ha ezerai
nesaugomose teritorijoseTai — geriausias panaudojimo galimybes turintyerai.
Kadangi realiai juos galima panaudoti visose seityrekreacijai, susisiekimui, verslinei
zvejybai, pramonei ir energetikai, zésrukiui ir buiciai), funkcijas konkréiais atvejais
derty paskirstyti atsizvelgiani vietinius prioritetus.5b pogrupis. Didesni nei 50 ha
ezerai saugomose teritorijose&Siam pogrupiui priskirtini eZerai taip pat galitb
panaudojamivairiose srityse, t8au ju panaudojim riboja saugomos teritorijos statusas.
IS dalies Siam pogrupiui tblingos problemos, primenéos 4a pogrupio ezeruose
kylancius nesklandumusétl apsaugos statuso neveiksnumdjaa cia jos — ne tokios
ryskios, nes ezerai zymiai didesni.

Tarp iSskirty grupip aiskiai iSrySkja trys, skirtingomis funkcinio panaudojimo
galimybémis pasizymintys, ezertipai. Pirmam tipui priskirtini 1 gruis ezerai (ezerai su

uzpellkejusiu apyezeriu), nepriklausomai nuo ploto pasiayys itin ribotomis
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panaudojimo galimymis. Antro tipo ezerai apima 2 ir 3 grupes (mazaesmei 50 ha
ezerus, kurj apyeZeryje vyrauja midkai arba pievos). Sio tiperai labiausiai tinkami
rekreacinio pobdzio veikloms vystyti. Tréias tipas apima 4 ir 5 eigmgrupe — Sie
telkiniai pasizymi plaiausiu panaudojimo galimyipi spektru, bet jis itin daznai
neatitinka teritorijos apsaugos statuso bei beagiinkosaugini nuostai. Apibendrinus

duomenis buvo iSskirtos tokios e#@rupes ir pogrupiai :

ISvados

1. Pagrinditmis Siuo metu ir perspektyviausiomis ateityje Ligtsi ezey
funkcijomis laikytinos: gamtosauga, rekreacija iusisiekimas (vandens
turizmas). Jos turi maziagsi(arba lengviausiai suvaldai)n poveij ezero
ekosistemai, be to, dauguma Salies ez#azniausiai naudojamittent Sioms
funkcijoms. Papildomomis eaerfunkcijomis laikytina galimyb panaudoti juos
verslires zvejybos, pramais ir energetikos bei zesmukio ir buities reiknéms.

2. Pagal efektyvum Lietuvos ezar funkcijos Siuo metu iSsiskirigtris kategorijas.
Efektyviomis (I kategorijos) funkcijomis laikytinogeiklos sritys, susijusios su
rekreacine ir gamtosaugine veiklaySunkcijy taikymo eZeruose efektyvumas
ateityje tuéty dar labiau didti. Vidutinio efektyvumo (Il kategorijos) funkcijors
laikytinos su susisiekimu ir versline zvejyba susips veiklos. Neefektyvios (lll
kategorijos) funkcijos — ezerpanaudojimas pramonei ir energetikai bei &m
tkiui ir buiciai.

3. Pagrindiniai veiksniai, lemiantys Lietuvos ezdunkcijas bei konkr&y veiklos
sriciy pritaikyma jas iSnaudojant, yra ezero plotas, apyezerio avastdis, ezero
pasiekiamumo galimyds ir teritorijos apsaugos statusasy $aktoriy poveikis
ezero potenciali funkcijy pasirinkimo amplitudei éra vienareikSmis (daznai
faktoriai susig tarpusavyje ir veikia ezero funkcinio panaudojirgalimybes
netiesiogiai).

4. Ezero plotas yra svarbiausias morfometrinis pareasgetapifidinantis ezer
funkcinio panaudojimo optimalias galimybes. Didesei 100 ha ezerai pasizymi

placiausiu funkcinio panaudojimo galimybispektru, téiau juose daznai yra

44



vykdoma veiki;, prieStaraujatiy viena kitai ir trukdadiu Siuose ezeruosedwbti
veiklas, susijusias su pagrindmis ju funkcijomis.

. Lietuvos ezeramsiginga aisSkiai iSreikSta priklausomytiarp ezero ploto ir jo
pasiekiamumo keliais galimyigi didesnio ploto ezerpasiekiamumas keliais yra
daug geresnis (500 m atstumu nuo didesnei 100 ha eZer pakrangs
vidutiniSkai aptinkami 6 keliai, 0 mazegmei 10 ha ezgr— 1-1,6 kelio). Prastas
maz; ezen pasiekiamumas apsunkina panaudojimo galimybes daugelyje
sriciu, o ypa rekreacijoje.

. Lietuvos glygomis, ezero funkcinio panaudojimo galinéggbdicdtja kekiantis
apyezerio kraStovaizdziui tokia seka: gelle miSkas— pieva— gyvenamosios
vietows. Salia gyvenanjy vietoviy, ypa miesty, telkSantys eZerai pasizymi
placiausiu panaudojimo galimylpi spektru, taiau kartu patiria ir didziausias
antropogenines apkrovas (kurios daznai apribojabgyaeiklos sréiy vystyma
Siuose ezeruose).

. Daugelis potenciali funkciju mazesniuose nei 100 ha Lietuvos eZzeruose menkiau
iISnaudojamos esant didesniems miSlplotams apyezeryje bei prastam
pasiekiamumui keliais. Apyezerio miskingumas besipdamumas laikytini
svarbiausiais veiksniais, ribojaais Si ezen funkcinio panaudojimo galimybi
spektn. Didesni; nei 100 ha ezerfunkcinio naudojimo potencialui Sie faktoriali
itakos dazniausiai neturi.

. Skirstant teritoriSkai, pl@ausios ir jvairiapusisSkiausios ezer panaudojimo
galimybss bidingos Sventosios, Zeimenos ir Nemuno @z intaky
pabaseiniuose telkSantiems ezerams (kita vertitgnb Sy pabaseini daznai
pasizymi nesubalansuotomis funkcijomis). Kiek stmmiu ezer funkcinio
panaudojimo galimyli spektru pasizymi Dauguvos baseinas bei Nerieskiwler
ir SeSugs pabaseiniai. Kituose pabaseiniuose eZeanaudojimo galimyhi
spektyn labai riboja menkasyjskatius bei plotas.

. Saugomose teritorijose telk&mp ezern panaudojimo galimyds labiausiai
priklauso nuo saugomos teritorijos tipo: géusiu funkcijy spektru pasizymi
valstybiniy parky ezerai, siauriausiu — gamtiniezervat. Saugomose teritorijose
telkSargiy ezen pagrindirts funkcijos formaliai turty bati rekreacija ir

ekosistem apsauga, taau realiai jie atlieka daug papildanfunkcijy.

45



10.Lietuvos ezerus pagal funk¢ipanaudojim galima suskirstyti tris tipus. Pirmam
tipui priskirtini ezerai su uzpetgusiu apyezeriu, pasizymintys itin ribotomis
panaudojimo galimydmis. Antram tipui priskirtini mazesni nei 50 ha ede
kuriy apyezeryje vyrauja midkai arba pievos. Sio tiperalabiausiai tinkami
rekreacinio pobdzio veikloms vystyti. Tréias tipas apima mazesnius nei 50 ha
ezerus, telk3afius prie gyvenamjy vietoviy ir didesnius nei 50 ha ezerus. Sie
telkiniai pasizymi plaiausiu panaudojimo galimypispektru, bet jis itin daznai
neatitinka teritorijos apsaugos statuso bei beagiinkosaugini nuostai.

11.Siekiant tvarkingai g@toti Lietuvos ezar funkcin; panaudojim, batina:

a) prioritetiremis ezen funkcijomis laikyti tas, kurios turi maziausarba
lengviausiai suvaldom poveilf ezero ekosistemai (rekreacija, Zzvejyba,
susisiekimas);

b) sureguliuoti ezero atliekapfunkciju spektn taip, kad jos neprieStaraut
viena kitai. Tai itin svarbu ezerams, telkSantiesasgomose teritorijose, prie
gyvenvig€iy ir miesty bei dideliems ezerams, kurie Siuo metu atliekagdau
funkcijy;

c) suderinti ezer valdymo ir apsaugos sistgnatsizvelgianti susidariusi

ezer panaudojimo padi Lietuvoje.
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Jurgita Daubarien(Noreikait) gimé¢ 1977 mej rugpjacio 22 d. Mokty rajone.
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