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Abstract. The article goes into the social and demographic status of sparsely populated Lithuanian
territories (SPT), evaluates the trends, and highlights the most relevant social problems in these
territories. Based on the collected data, it is assumed that there is no background for improvement
of demographic and social situation in the sparsely populated areas. The deterioration of the situation
could be slowed down by a special national SPT support program.
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1. Demografinés tendencijos

Apie gilia RAT demografing krize jau buvo rasyta (Daugirdas, 2002a, 2002b).
Konstatuota, kad demografinés tendencijos RAT yra katastrofiskai blogos. Tokios jos isliko ir
praéjus 5 metams. Pasitvirtino spéjimas, kad RAT gyventojy mazés gana sparciai, $itendencija
dar tik ryskéja. Tai patvirtina gimstamumo, mirtingumo ir nattiralios kaitos rodikliai (lent.).
Nauji tyrimai parodé, kad RAT budingas itin Zemas nattralios kaitos rodiklis — -13,0 %o
(3 kartus mazesnis nei Salies vidurkis). Tiesa sakant, apie nattiralyjj prieaugj ¢ia kalbéti i$ viso
negalima. Tai grei¢iau ,nattiralus nykimas”, kurj lemia labai mazas gimstamumas (6,5 %o)
ir didelis mirtingumas (19,5 %o). Sie rodikliai taip pat stipriai lenkia $alies vidurkj, nors
aiskios situacijos blogéjimo tendencijos kaip ir néra. Gal pasiektas dugnas?

Pagrindiniy demografiniy rodikliy skirtumai tarp tyrinéty senitiniju gana dideli. Itin
menkas gimstamumas Ignalinos, Tvereciaus, Viesinty senitinijose — vos 2,6-2,7 %o. O Labanoro
senitinijoje2005m.negiménévienovaiko(!). DidZiausiasgimstamumasuzfiksuotasKapc¢iamiescio
(13,4 %o), Kriauny (11,6 %o), Kuliy (11,1 %o) senitinijose. Taciau, deja, ir to nepakanka, kad
gyventojy skaicius augty. Be to, gimstamumo rodikliai RAT pasizymi nestabilumu.

Mirtingumas kai kuriose senitinijose yra itin didelis. Pavyzdziui, Ceikiniy senitinijoje
per metus mirsta beveik 5 % gyventojy, Marcinkoniy ir Medingény — beveik 3 %.
Tokio reiskinio kitaip kaip iSmirimu nepavadinsi. Yra senitinijy, kuriose mirtingumas néra
didelis, nevirsijasalies vidurkio (12,8 %o):Siesiky—9,1 %o, Viesvilés—9,6 %o, Graziskiy—10,5 %o.
Tuo tarpu teigiama nattirali gyventojy kaita uZzfiksuota tik Viesvilés senitinijoje (0,7 %o),
Kuliy senitinijoje ji lygi nuliui. Visose kitose senitinijose nattirali kaita neigiama. Ceikiniy
senitinijoje ji siekia net -41,1 %o, Salako —-23,6 %o, Marcinkoniy —-21,7 %o.. Apklausos metu
beveik visos senitinijosisreiské pageidavima, kad gyventojy skaiciusjose didéty. Taciau, kaip
matome pateiktoje lenteléje, realiy prielaidy gyventojy skaiciaus nattiraliam augimui néra.
Tai patvirtina ir gyventojy sudétis pagal amziy. Beje, tik Seuoliy, Andrioniskio ir Viesinty
senitinijy anketose pazymeéta, kad gyventojy skaiciaus augimas yra nepageidautinas.
Tokios nuostatos priezastys yra neaiskios. Nors, greiciausiai, gyventojy skai¢iaus augimas
Siose senitinijose yra susijes su asocialiy Seimy, socialinés priezitiros reikalaujanciy vaiky
skaiciaus augimu, todél laikomas problema.



Lentelé. Pagrindiniai RAT demografiniai rodikliai (maks. ir min. rodikliai paryskinti)

Table. Main demographic indices of SPT (maximal and minimal values are highlighted)

Senitnija
Smallest local
administrative
it

Gyventojy reprodukeijos rodikliai 2005 m., %

Population reproduction indices for 2005, %

Gyventoju sudétis pagal amzig

2006 m.

Age structure in 2006,

gimstamumas | mirtingumas nattrali kaita iki 15 m. 1565 m. virs 65 m.
Birth rate Death rate Natural Aged Aged 15- | Aged above
ticrease/decrease | below 15 65 65
Labanoro - 17,6 -17.6 6,5 42,1 51,4
Marcinkoniuy 7,0 28,7 -21,7 6,0 n.d. n.d.
Sariy 8,5 22,2 -13,7 12,3 33,8 53,9
Kapéiamiescio 13,4 23,1 9,7 14,8 56,7 28,5
Pabradeés n.d. 23,2 .ol 21,9 50,6 27,5
Iznalinos 2,7 21,8 -19,1 7.9 n.d. n.d.
Merkinés 4,8 15,9 -11,1 18,6 44,2 37,2
Tauragny 3.6 244 -20,8 11,7 55,0 33,3
Salako 3,0 26,6 -23,6 13,5 36,9 49,6
Kaniavos 3,8 24,0 -20,2 7.6 61,1 31,3
Beizioniy 4,9 14,7 -9.8 14,5 64,0 21,5
Kazliskio 6,1 16,3 -10,2 12,1 12,1 75,8
Ceikiniu 4,9 46,0 -41,1 12,3 57.6 30,1
Raudeény 6,3 15,0 -8,7 23,0 59,1 17,9
S\'enc‘ionéliq 4,3 19,2 -14.9 13,4 34,4 52,2
Papilio n.d. 21,1 n.d. n.d. n.d. n.d.
Andrioniskio 3,4 13,7 -10,3 11,2 63,3 25,5
Saukoto 771 16,4 -9,3 12,6 74,9 12,5
Kaltanénu 4,7 18,7 -14,0 12,0 55,8 32,2
Tvereciaus 2.7 23,1 -20,4 12,2 52,7 35,1
Simkaiciu 6,7 20,8 14,1 18,3 68,9 12,8
Viesintu 2,6 17,0 -14.4 10,4 61,5 28,1
Kazokiskiu 3,3 20,0 -16,7 16,8 61,0 22,2
Turmanto 8,5 20,6 -12,1 5,9 76,0 18,1
Magiiny 8,9 16,9 -8,0 17,2 38,2 44,6
N. Daugéliskio 7,6 25,3 -17.7 11,2 56,5 32,3
Graziskiu 9,7 105 -0,8 22,7 57,8 19,5
Adutiskio 5,0 234 -18,4 18,2 52,2 29,6
Nemunélio n.d. 19,4 n.d. 15,1 67,8 17,1
Radviliskio
Vvdeniy 7.6 15,2 -7,6 214 46,0 32,6
Sugindiy 3.8 18,3 -14,5 11,9 60,9 27,2
Kurkliy 5,1 16,0 -10,9 13,9 56,5 29,6
Upninkuy 4,2 13,7 -9,5 18,6 65,5 15,9
Mielagény 7.0 233 -16,3 9,0 62,3 28,7
Svirky 9,3 15,3 -6,0 19,6 51,0 29,4
Skiemoniu 5.6 18,7 -13,1 15,1 78,8 6,1
Kuliu 11,1 11,1 0,0 16,3 53,8 29,9
Debeikiu 9,1 19,1 -10,0 11,7 65,0 233
Degudiy 57 234 -17,7 12,3 54,8 329
Pandélio 5,7 19,2 -13,5 14,6 65,4 20,0
Viesviles 10,3 9,6 +0,7 15,4 66,3 18,3
Siesiku 7.5 9,1 -1,6 14,8 63,6 21,6
Pivonijos n.d. 16,9 n.d. n.d. n.d. n.d.
Sesuoliu 4,8 14,5 -9,7 12,7 62,9 24,4
Medingénu 8,2 27,3 -19,1 18,8 67,8 13,4
Rietavo 9,7 17,3 -7.6 n.d. n.d. n.d.
Palomenés 6,9 224 -15,5 n.d. n.d. n.d.
Dubingiu 9,3 19,4 -10,1 13,9 61,7 24,4
Imbrado Vi3 20,0 -12,7 16,1 62,2 21,7
Kriauny 11,6 24,8 -13,2 21,7 47,2 31,1
Antazavés n.d. 13,1 .. 17,7 61,1 21,2
Vidutiniskai 6,5 19,5 -13,0 14,4 56,6 28,7
Average:
Salies vidurkis | 8,9 12,8 -39 18,6 61,7 19,7

2005 m.
Country’s
average in 2005




ISryskéjo ir tam tikras rySys tarp gyventojy tankumo ir demografiniy rodikliy.
Si ry$i galima nusakyti taip — kuo maZesnis gyventojy tankumas, tuo blogesni ir kai kurie
demografiniai rodikliai — maZesnis gimstamumas (koreliacijos koeficientas —0,34), didesnis
mirtingumas (-0,29), rySkesné natiralaus gyventojy skaiciaus mazéjimo tendencija (0,36).
Be to, reciau apgyventose teritorijose mazesné vaiky iki 15 m. dalis (0,37) ir gerokai
didesné pagyvenusiy Zmoniy dalis (-0,52) (1 pav.). O tai rodo aiskia gyventojy senéjimo
ir depopuliacijos tendencijg. PaZymétina ir tai, kad senitinijy, kuriy gyventojy tankumas
nesiekia 10 gyv./km? sarase yra 3 senitinijos, kuriose gimstamumas yra maziausias,
2 senitinijos, kuriose mirtingumas yra didZiausias, 3 senitinijos, kuriose nattiralus gyventojy
skaiciaus mazéjimas yra didziausias, 3 senitinijos, kuriose vaiky iki 15 m. dalis yra
maziausia, ir 3 senitinijos, kuriose pagyvenusiy Zmoniy vir$ 65 m. dalis yra didZiausia. Siuo
pozitriu itin iSsiskiria Marcinkoniy senitinija — 3 blogiausi rodikliai (lent.). Taigi 10 gyv./km?
ribg galima laikyti kritine — jq perzenge depopuliaciniai procesai jau tampa negrjztami.

35 32- 25
g £
E w g5
§ 20
g 2
o £ 4
0
Gyventojy tankumas 1 km?
=
50 T80 -
2 o E ;! o
@ 21 8 60
£ 30 4 W sp 4
E o 8 S a0
o 20+ e
f6) : ® 30
I‘E 10 fe) [¢] 2 20 4
= S 10
0 : E .
o 2 4 6 8 10 12 14 6‘ 0 2 4 6 8 10 12 14
Gyventojy tankumas 1 km* Gyventojy tankumas 1 km’
] 10
'®
=
E
2.
g =
=
£
g 1 pav. Gyventojy tankumo ir demografiniy
@ rodikliy koreliacija
Gyventojy tankumas 1 km? Fig.1. FCorrelation between population density
and demographic indices

Senstantys gyventojai — turbtt opiausia RAT problema. Reprodukcijai gyventojy
amziaus struktiira jau dabar yra nepalanki — pensinio amziaus gyventojai daznai sudaro
29 % ir daugiau gyventojy (2003 m. buvo 27 %), o vaiky iki 15 m. amzZiaus dalis tesiekia kiek
daugiau kaip 14 % (2003 m. - 16,6 %) (lent.). Tendencija labai aiski - vaiky dalis ir toliau mazéja,
o pagyvenusiyjy dalis auga, didéja ir skirtumas nuo Salies vidurkio. Kai kuriose senitinijose
padétj galima laikyti katastrofiSka — Turmanto, Marcinkoniy, Labanoro senitinijose vaikai
sudaro vos apie 6 % gyventoju. Kai kuriose senitinijose vaiky dalis dar santykinai yra didelé.
Didesne vaiky dalimi iSsiskiria Raudény, Graziskiy, Pabradés senitinijos, jose vaikai sudaro
daugiau nei 20 %, o tai virsija Salies vidurkj. Gyventojy senéjimas itin ryskus Kazliskio
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senitinijoje, kurioje pensinio amZziaus gyventojai sudaro net 76 % (tiesa, Sie senitinijos pateikti
duomenys kelia Siokiy tokiy abejoniy). Tadiau Svencionéliy, Sariy, Labanoro senitinijose
pensinio amZiaus gyventojai irgi sudaro daugiau kaip puse gyventojy, o Sariy, Svenéionéliy
senitinijose darbingo amziaus gyventojai sudaro tik trecdalj gyventojy, tuo tarpu Kazliskio
senitinijoje — vos 12 % (lent.).

2. Svarbiausios socialinés problemos

Apie RAT socialinés ir ekonominés btiklés ypatybes taip pat jau buvo rasyta
(Daugirdas, Baubinas, Marcinkénaité, 2003). Siame tyrime gerokai padaugéjo apklausty
senitinijy, apimta daugiau klausimy.

Tyrimas parodé, kad daugumos seniiinijy teritorija ir ribos suformuotos tinkamai, o
geresniy varianty kaip ir néra. Todél anketose vyravo atsakymai, kad senitinijos teritorija
yra gyventojams jprasta, istoriné, kompaktiSka, sudaryta pagal Zmoniy pageidavimus,
patogi centro padétis. Tik 5 senitinijy (BeiZioniy, Dubingiy, Skiemoniy, Andrioniskio,
Imbrado) anketose teigiama, kad senitinijos teritorija sudaryta nevisiskai tinkamai. Taciau
pageidaujama tik kad vienas ar kitas gretimos senitinijos kaimas, jo dalis priklausyty minétai
seniinijai, nes pageréty susisiekimo su centru salygos, sumazéty atstumas iki senitinijos
centro, ribos atitikty kadastriniy vietoviy, girininkijy, parapijy ribas, supaprastéty
paséliy deklaravimas ir vaiky registracija. Dauguma senitinijy nereiskia pretenzijy ir dél
senitinijos priskyrimo savo savivaldybei. Tik 3 senitinijy anketose nurodyta, kad senitinijos
priskyrimas konkreciai savivaldybei néra tinkamas — Andrioniskio ir Kazliskio senitinijy
netenkina teritorijos ribos, o Merkinés senitinija tikisi atskiros savivaldybés statuso.

Senitinijy apklausa parodé, kad svarbiausia problema senitinijy pareigtinai nurodo
ne gyventojy senéjimg, skaiciaus mazéjima, kitas demografinés biiklés problemas, o
bedarbyste, darbo viety stoka, nauju darbo viety ir pramonés jmoniy nekiirima. Daznai
minimos kitos svarbios RAT problemos yra girtuokliavimas ir alkoholizmas, socialinés
rizikos Seimy gauséjimas, jvairiy socialiniy paslaugy stoka, nuosali senitinijy geografiné
padétis. Deja, iSskirtiné RAT problema — ir Zmoniy pasyvumas, tai, kad socialiniy pasalpy
sistema neskatina ieSkoti darbo ir imtis verslo, néra motyvacijos dirbti. Daugumos
senstan¢iy RAT gyventojy pagrindinis pajamy Saltinis — pensija ir socialiné parama.
Todél net ir tada, kai darbo lyg ir yra, niekas nenori arba negali dirbti.

Nedarbolygis senitinijose labai skiriasi, vidutiniskaijis siekia 15,4 % (2003 m.—29,3 %).
Nors palyginus su ankstesnio tyrimo duomenimis nedarbo lygis sumazéjo perpus,
jis dazniausiai gerokai (3—4 ir daugiau karty) lenkia Salies vidurkj, kuris 2006 m. buvo
nedidelis: Statistikos departamento duomenimis — 5,6 % (Statistikos..., 2007), Darbo birzos
duomenimis - 3,4 % (Lietuvos..., 2007). Itin auksta nedarbo lygj anketose nurodé Ceikiniy
(51,3 %), Medingeény (47,1 %) ir Degudiy (39,6 %) senitinijos. Trecdalis gyventojy neturi
darbo Turmanto, Adutiskio, Sariy senitinijose. PaZymétina, kad ir ankstesnio tyrimo metu
(2003) Turmanto ir Adutiskio senitinijose nedarbo lygis buvo itin didelis — Turmanto
senitinijoje 63,3 %, Adutiskio — apie 40 %. Tokiy senitinijy, kuriose nedarbo lygis yra
artimas Salies vidurkiui, nedaug. O kai kuriose senitinijose nedarbo lygis itin Zemas — tai
Beizioniy (0,8 %), Skiemoniy (2,3 %) ir Siesiku (3,0 %) senitinijos (2 pav.). Kad nedarbo lygis
koreliuoty su gyventojy tankumu, pasakyti negalime.

Tradicine ir pagrindine RAT tkio kryptimi iSlieka Zemés tikis ir miSkininkysteé.
Pavyzdziui, Graziskiy senitinijoje Sioje sferoje uzimta 70 % darbingo amziaus gyventojy,
Janky - 60 % (Dél..., 2004). Tac¢iau, kaip ir anksciau, Zemés tikio plétra stabdo nedidelis Zemeés
nasumas, mazas derlingumas, smulki Zzemévaldos struktiira, ekstensyvus tikininkavimo
pobudis, tkininky amziaus didéjimas, technikos stoka ir kt.

Galima konstatuoti, kad Zemévaldos smulkumas susijes su gyventojy tankumu
- rediau gyvenamose senitinijose Zemévalda smulkesné, mazéjant gyventojy tankumui,
didéja mazy tukiy dalis (koreliacijos koeficientas -0,34) (3 pav.). Stambesniy tkininky,
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kuriy tkiai didesni nei 20 ha, RAT labai mazai— 5,5 %. Vyrauja ypac smulkis tkiai: iki 5 ha
dydzio tikiai vidutiniSkai sudaro 63,0 % (Salyje — 54,5 % (Lietuvos..., 2004), o kai kuriose
senitinijose yra beveik vien tokie smulkiis tikiai — Marcinkoniy senitinijoje jie sudaro 99,3 %,
Ignalinos — 91,0 %, Viesvilés — 90,4 % (4 pav.). Dar 23,2 % RAT sudaro tikiai, kuriy dydis
5-10 ha. Labanoro ir Marcinkoniy senitinijose didesniy nei 15 ha tikiy visai néra, Beizioniu
senitinijoje tokiy yra tik 2, Ignalinos — 3.
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Kai kuriose retai apgyventose savivaldybése (Anyksciy, Birzy, Kelmes, KupiSkio
ir kt.) vidutinis tkio dydis virSija Salies vidurkj — 2005 m. pradzioje jis sieké 12,2 ha
(Dubauskas, 2007). Tai tos savivaldybés, kuriose daugiau derlingesniy Zemiy. Taciau tose
savivaldybése ir senitinijose, kur Zemés skurdesnés, zemévalda smulkesné ir dar smulkéja
ne tik dél Sios priezasties. Vidutinj tikio dydj maZina , popieriniy” tikininky gauséjimas,
kuriy ukiai daznai nesiekia ir 1 ha.

Akivaizdu, kad tikininkavimo salygos RAT yra ypac nepalankios, o tikininkavimas
atlieka labiau ne ekonoming, bet socialing-psichologine, uzimtumo, ,iSgyvenimo”
funkcijg. Lietuvos Zemés tikio ministerija 2004 m. patvirtino maziau palankiy tikininkauti
vietoviy nustatymo kriterijus ir sarasa (Dél..., 2004). Be kita ko, tokios vietoves yra
remiamos i$§ ES fondy, siekiant, kad jos neiStustéty. Tarp nustatyty vietoviy skyrimo
kriterijy yra ir gyventojy tankumo rodiklis — maziau nei 50 % Salies vidurkio (2006
m. — 26 gyv./km?). Kitas svarbus demografinis rodiklis -, vidutinis metinis gyventojy
skaiciaus regresas”, siekiantis 0,5 % ir daugiau. Tai i$ esmés yra Salies vidurkis. Cia galima
pakartoti, kad RAT vien dél natiiralaus gyventojy skaic¢iaus maZzéjimo per metus netenka
1,3% gyventojy. Nors ir orientuotasi j vidutinius Salies rodiklius, i maziau palankiy
ukininkauti vietoviy sarasg nepateko kelios retai apgyventos Lietuvos savivaldybés —
Birzy, Akmenés, Kupiskio, Jurbarko, Kelmés rajony ir Kazly Rados (Dél..., 2004), bei 11
i§ 70 retai apgyventy senitinijy.
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Isvados

1. RAT iSgyvena demografing krize. Pagrindiniai demografiniai rodikliai yra itin
blogi, nors skirtumai tarp didziausiy ir maziausiy reikSmiy senitinijose gana dideli. Be to,
rySkéja tendencija, kad reciau apgyventose teritorijose blogesni ir demografiniai rodikliai.
Pasitaiko seniiinijy, kuriose gimstamumas nesiekia 3 %o, o Labanoro senitinijoje 2005 m.
negimé né vieno vaiko. Yra senitinijy, kuriose gyventojy mirtingumas siekia 3-5 % per
metus, o teigiama natiirali gyventojy kaita uzfiksuota vos vienoje (Viesvilés) senitinijoje.
Todél galima sakyti, kad RAT tampa biidinga ne natiirali gyventojy kaita, o iSmirimas.

2. Tyrimo duomenys vercia daryti prielaida, kad demografinés situacijos pageréjimui
RAT realiy galimybiy néra. Kritine riba galima laikyti 10 gyv./km? tankuma, perzengus $ia
riba depopuliaciniai procesai jau tampa negriztami. 2006 metais Lietuvoje buvo 35 tokios
senitinijos (daugiau kaip 10 % Salies teritorijos). Be to, RAT bloga gyventojy socialiné padétis
- nepalankios tikininkavimo salygos, didelis nedarbas ir gyventojy pasyvumas, daugéja
socialinés rizikos Seimy, didéja priklausomybé nuo socialiniy iSmoky ir valstybés paramos.
Tesiasi gyventojy senéjimas, intensyvi depopuliacija (nattiralios kaitos rodiklis —-13,0 %o,
jis tris kartus lenkia Salies vidurkj) ir gyventojy tankio mazéjimas, $i tendencija vyraus ir
artimiausiais metais. Todél turéty zenkliai iSaugti ir RAT plotai.

3. Ukininkavimui nepalankios gamtinés geografinés salygos, socialiné degradacija
bei intensyvi depopuliacija yra rimta klititis tolesnei RAT ekonominei ir socialinei plétrai.
RAT visiSkai atitinka probleminiy teritorijy skyrimo kriterijus, ju plotai dideli ir didéja,
jose identifikuotos specifinés problemos sudaro prielaidas specialiai rémimo, palaikymo
valstybinei programai parengti. Lietuvoje RAT plétra turéty buti viena svarbiausiy
regionineés politikos kryp¢iy, galinti pristabdyti situacijos blogéjima.
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Sparsely Populated Territories in Lithuania: 2. Social and Demographic Status
Summary

A survey of previous investigations of sparsely populated territories (SPT) and
the description of the research method applied are contained in the first publication in
the journal ,, Annales Geographicae” (Daugirdas, Baubinas, 2007). The first publication
surveys the distribution of SPT in Lithuania and points out the development trends.
The present article presents the analysis results of the demographic and social status
in the SPT, evaluates the development trends and highlights the most relevant social
problems in SPT.

It has been determined that SPT are suffering a demographic crisis. The main
demographic indices are especially bad though the differences between the highest
and lowest values in the smallest local administrative units are rather marked. There
is a tendency that the sparser populated a territory the worse its demographic indices.
There are administrative units where birth rate is below 3 %o whereas in the Labanoras
administrative unit not a single child was born in 2005. There are administrative units where
death rate amounted to 3-5 % per year and a positive natural increment of population was
recorded only in one (Viesvilé) administrative unit. It would be true to say that dying-out
of population is the main trend in SPT.

The obtained research data lead to a conclusion that there are no real possibilities
of improvement of demographic situation in SPT. The population density 10/1 km? can
be taken as a threshold value for irreversible depopulation processes. In 2006, there
were 35 such administrative units in Lithuania (accounting for more than 10 % of the
country’s total area). Moreover, the social status of SPT also is poor: unfavourable farming
conditions, high levels of unemployment and passive attitudes, increasing numbers of
social risk families, and increasing dependence on social grants and state support. Ageing
of population, intensive depopulation (the natural increment index is -13,0%o thrice as high
as the country’s average) and reduction of population density are continuing and likely to
be dominant in the coming years. This implies a considerable expansion of SPT.

Unfavourable natural geographical conditions for farming, social degradation and
intensive depopulation are serious obstacles for economic and social development of SP
territories. The sparsely populated territories answer the criteria of distinguishing problem
territories: their areas are large and tend to expand even more. Their specific problems create
the background for a special national support program. In Lithuania, the development of
SPT should become one of the main trends of regional strategy able to slow down the
deterioration of the situation.
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Abstract. This article attempts to establish the main trends of post communist transformation of
urban space of Vilnius in the context of development of the country. The author tried to find out how
new developments of free market economy meet with the old Soviet and pre-Soviet structures of the
city. The author identified the main areas in the city, which are under most active change and the
parts where there are almost no changes. The biggest attention was paid to housing market and office
developments, which were booming during the few last years. These new structures and the impact
of geographical contexts on them are the most important themes of the article.
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Introduction

All post-communist countries and three East Baltic States in particular have
experienced quite similar social and economic development during the post-Soviet
period, which is related to their fairly similar social, economic and political conditions
of development during the transition period. Of course timing and scale of changes were
different but in general processes were the same and general economic outcomes were
quite similar. On the other hand, the geographical context of these processes was different
so one could expect different spatial outcomes on regional and local level. Different spatial
structures of societies and economies, differences of socio-cultural heritage, different
geographic location and other factors have caused different spatial outcomes from similar
processesin different countries and, of course, in different cities. Some scientists have already
spotted these trends. It has been stated that although the fastest economic development in
Central European countries has been concentrated in capital cities agglomerations of all
countries, the degree of concentration is different (Bachler and Downs, 1999).

This paper is devoted to the specific processes taking place in Vilnius, which cause
main changes of its spatial structure. It concentrates not on the general trends, which are
quite similar in all post-Soviet countries but mainly on the specific Vilnius context. It tries
to reveal the impact of drastic changes of social structure on the spatial structure of the city.
The relatively even spatial structure of communist city serves as a background for new
processes. The new economy and the new society need new developments, which appear
on or near the old structures. Suburbanization, new residential neighbourhoods in the city,
gated communities, business centres, shopping malls and new industries — all these new
processes take place on the limited and highly expensive space. The previous relatively
even special structure of the city becomes more and more fragmented. In many cases this
new development raises social conflicts, damages heritage and environment or spoils the
image of the city. Though new developments are easily noticeable, the true scale of these
processes and their consequences on the city and society are not clear yet.
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1. Vilnius in the Context of Economic Development of Lithuanian Territory

Analysing the trends of development of one city, one must always keep in mind the
spatial structure of the whole society, which actually serves as a context of development of
capital cities and makes an inevitable impact on its development. Lithuania was a relatively
evenly developed country at the beginning of the 1990s. The urban system of Lithuania
was artificially designed during the Soviet period according to a scheme and ideas devised
by W. Christaller and A. Losch. The idea was adapted to Lithuania’s urban scheme and
later modified by local architects led by K. Segelgis in the 1960s and 1970s. The attempts to
regulate the development of Lithuanian urban system reducing its concentration continued
until the end of the Soviet era. Some authors involved in regional studies argue that this
was the beginning of scientifically-based regional policies in Lithuania (Kavaliauskas,
2000). Hardly any other country in Europe had such a large top—down redevelopment of
urban system. As a consequence of the implementation of these ideas and Soviet ideology,
Lithuania did not have one big main city (though the “central place” existed in the schemes
of the aforementioned geographers); rather, it had a relatively dense and even network of
big and medium sized cities (50 000 — 600 000 inhabitants) and did not have a network of
separate farmsteads in agricultural areas. In fact, Lithuania became a polycentric country
in the sense of its socio-economic relations. Persons living in the west of the country had
very weak relations even with the capital city Vilnius notwithstanding that the size of the
country is very small. Such an idea of development of Lithuania meant that the development
of Vilnius was artificially slowed. Neither its size nor its economy was as big as they could
potentially be in a free market-based population system.

The inner structure of all Soviet cities also was very much influenced by the main
ideology of the regime. The absence of private property and domination of collective
ideology meant absence of neighbourhoods consisting of new (with some exceptions)
private detached houses and as a consequence absence of suburbanisation. Soviet economy
with domination of industrial sector and weak services, which constituted only 1/3 of
added value in the Soviet economy also made an influence on the structure of the city
— office buildings for example were not the dominant element of the central parts of cities.

Finally we could expect that such an artificial urban structure, which was possible
under command economy, should start to collapse or at least to transform in democratic
free market economy. Actual processes and their pace then should depend on the pace
of economic reforms and development as well as on abilities of regulatory structures
in particular city. The existing cultural, political and social contexts together with the
peculiarities of urban space make the framework which impacts the spatial outcomes of
these processes.

Although the pace of economic development in Lithuania has been one of the fastest
in Europe, its inner spatial effects are still not understood well enough. Some studies have
tried to evaluate regional differences of economic development in the post-Soviet period
in Lithuania. These studies mostly revealed substantial differences in development of
different economicindicators in Lithuania, but it was quite difficult to understand the spatial
trends of development of the whole economy from them (Baubinas, 2000; Burinskiene,
Rudzkiene, 2004). There has been much speculation in various publications concerning the
much faster economic development of big cities, especially Vilnius, however there are no
data illustrating the actual differences of pace of economic growth.

Previous studies of spatial development of the economy in Lithuania revealed huge
and still growing disparities in GDP per capita in different municipalities in the period until
2001 (Burneika, 2004). Almost all the territory of Lithuania went into economic depression,
and growth of economy was concentrated in the very few points, which included the capital
Vilnius, the port Klaipéda and, on a smaller scale, just a few smaller cities. The country went
through deep depression, which reached its maximum in 1992-1993 and was followed by
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a growth period. Another recession related to the Russian financial crisis of 1998 struck the
Lithuanian economy once again at the end of the last century. As a consequence, the spatial
differences in GDP per capita between municipalities increased again. The difference of
GDP per capita in the best and the worst developed municipalities reached five times in
2001 and this misbalance has retained the same level since then (Burneika, Kriaucitunas,
2005). Despite some new trends (faster development of rural municipalities, for instance),
the great imbalance between Vilnius and the remaining territory of Lithuania still exists
(Fig. 1). Although according to the Department of Statistics of Lithuania approximately
16.5 % of the Lithuanian population lives in Vilnius (Counties of Lithuania..., 2006), the
economy of Vilnius is so important that the absolute majority of other municipalities can
barely reach the average GDP per capita of Lithuania. Anyway, it is quite obvious, that
development of the capital city was very fast and experienced no major recessions but just
slowdowns during the post-Soviet period. Such situation permits to expect concentration
of not only the financial capital in the city but also, as a consequence, the physical one,
which mostly is expressed in a form of new buildings or newly developed spaces.

RUSSIA

BELARLUS

Relative GDP per capita in mmmnicipalities
in 2005 (as % fram Lithnanian average)

[T I —

30 50 70 90 110 30150170

Fig. 1. Differences in GDP per capita in the municipalities of Lithuania in 2005 (of Lithuanian average).
(Authors elaborations on the data of Statistical Department of Lithuania, Counties..., 2006)

1 pav. Vienam gyventojui tenkancio bendrojo vidaus produkto skirtumai Lietuvos savivaldybése 2005 metais
(% Lietuvos vidurkio) (autorius remiasi Lietuvos statistikos departamento duomenimis; Counties..., 2006)

This uneven development of Lithuanian territory resulted in many spatial social
effects, though migrations are the most important one in our case. The proportion of rural
population and population living in small towns of Lithuania was too high for a present
state of development of the country. Such situation was artificially sustained by the Soviet
command system in order to guarantee high level of agricultural production and some
other reasons. One third of state population resides in rural areas and approximately the
same portion in medium and small urban settlements. Collapse of this system and economic
depression in the province should inevitably have resulted in the increase of migration
from rural areas and smaller towns to major cities especially Vilnius, which was much too
small for a central city of the country with 3.7 million residents. However an alternative of
Western Europe appeared and main emigrational flows went to that direction. Obviously,
substantial migration to Vilnius also exists, though there is no reliable information
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concerning its characteristics. The actual number of Vilnius residents is not clear though
obviously it is much bigger than the official 554 thousand. Having in mind 100 000 students
studying at higher schools of Vilnius, who come to the city from the whole country, as well
as the information from the State Tax inspection that approximately half of the taxpayers
working in Vilnius have declared different residential places we can state that the actual
number of everyday city and suburb dwellers is around 800 000 or even more. This also can
be confirmed by the constant increase of the number of cars and bus passengers in the city
and by some other indirect indicators (boom in housing market for example).

The deficit of labour force has caused migration from the eastern countries (mostly
former Soviet republics, where earnings are substantially smaller), the actual intensity of
which either is not clear. Finally, though no one could find reliable data, the population of
Vilnius have not only increased but also have changed a lot. The most important change
was the increase of social inequality, what means that the incomes and preferences (or in
fact demand) for housing also changed a lot. New residents and accumulation of capital
resulted in the fast development of new housing establishments. New economies required
that new spaces as well and new business centres appeared. Increased importance of
service sector resulted in new developments of that kind too. Changes of the structure of
society inevitably resulted in diversification of requirements for housing quality and this
resulted in development of new types of housing. All these natural processes have been
taking place in the planned and regulated space of the city and as a consequence should
have been influenced by the authorities of Vilnius and the whole country. The character of
this influence is under the question and keeps bothering the minds of scientists, politics,
media and wider population.

2. Space of the City — Background for Transformations

Itis quite hard to decide what type of a city Vilniusis, especially having in mind, that all
classifications of cities are rather general and not very strict if we have in mind city structure
but not its size as a main criteria for the classification. Savage and Warde distinguish “Cities
in socialist countries” as a separate group (Savage and Warde, 1993). Though differences
between post-Soviet cities are very big the distinction seems quite logical. Most of these cities
were largely formed during the Soviet era when fast urbanization of most countries was
taking place. The structure of society, which makes big impact on spatial structure of territory
of a city, and main ideology everywhere were quite similar.

The space of the city is a product of history. In fact the structure of the city often can
be regarded as a heritage of societies, which occupied it. Already almost 40 years ago R.
Pahl argued - “spatial structure of the city reflects distribution of power in society. Spatial
structure partly reflects partly determines the social structure” and sheer permanence of the
built environment means that the distribution of economic rewards, which creates a social
structure at one period of time becomes fossilized at a later period of time (Pahl, 1970).
Geographical structure forms a “decision environment” as pointed out by D. Harvey and
L. Chatteerjee. Attempts to change the structure can generate considerable social conflicts
(Harvey, Chatteerjee, 1973). The spatial structure of post-Soviet cities is in many cases a
consequence of structure of communist society, which used to be quite even. Notwithstanding
many negative sides of the Soviet system, one should admit, that social differences inside the
society were quite small at least during the last decades of its existence. As a consequence,
Lithuanian cities also were quite even. Biggest cities mostly consist of vast areas of blockhouses
surrounding smaller centres of the cities. At present, the social differences inside the society
are much higher in Lithuania than in many western countries so one should expect that fast
changes of the inner urban structure should start to take place. Social differences should start
to produce new types of spaces inside or near the old structures. Conflicts of various types
are inevitable in such circumstances, except the few cases, when new developments have
only positive impacts on the surrounding environment.
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The structure of Vilnius was quite typical for post-Soviet cities at the end of the
Soviet period. The medieval core and its neighbourhood, built mainly during the 19th and
the beginning of the 20th centuries, compose the centre of the city. It is surrounded by
old suburban areas of very different type and quality, which were somewhat restructured
during the Soviet era, but in general presented exceptional parts with prevailing detached
single family housing. The centre and former suburban areas were influenced with new
developments during the Soviet period but the degree of impact was not big — main
developments took place outside these areas, or in parts, which were demolished during
WW II. Some developments (especially industrial) took place at the edges of these areas.
The remaining part of the city is represented by Soviet neighbourhoods consisting of quite
“boring” towers of blocks or different many-storey dwellings or open spaces with forest
type parks, mainly located on the slopes of Neris valley. This is of course a simplified view of
the structure of the city but it permits understanding the general context or the background
of processes talking place here since declaration of independence of Lithuania

Aswas pointed out earlier, the spatial structure of society in Lithuania was artificially
created during the Soviet period. It is important to emphasize that the inner structure of
the cities also was not a product of free market. The regulations of construction were very
severe and needs and preferences of residents did not play an important role there. The
result of such regulations was a specific residential structure of the city - huge proportion of
population living in many-storey houses, very few private houses (particularly in Vilnius),
and absence of suburbs. The collapse of the system should inevitable “release” natural
processes and residential areas should start to change.

3. The Newest Transformations in Vilnius City

Transformation from communist society with the relatively even social structure and
constant deficit of living spaces to capitalist society with the immense social inequalities,
and permanent deficit of available land was the main driving force of transformations of
urban space in the city. Transformation from command economy with dominant industrial
sector to free market economy with dominant service sector was another cause of major
urban transformations in the city.

Transformations in Vilnius are easily noticeable for everyone who lives or visits the
city. However, the scale and spatial pattern of these changes are not as evident. Spatial
planning documents present one of the possibilities to evaluate these processes, because
most of them are related to actual transformations of land use in the city. Analysis of
approved detailed plans in the period 1998-2003 illustrates that most significant changes
happen in the central part of the city, where density of such plans is more than 5 times
bigger than in neighbourhoods of many-storey block houses planned during the Soviet
times (Burneika, 2003).

The average number of approved plans was less than 2 per year, what illustrates
the absence of changes in these purely Soviet areas. Such situation is a result of uniform
land use structure and lack of free or private land property in these areas. The centre
and old suburbs were the areas with most rapid transformations, notwithstanding that
the central part is the most fully preserved space. It is not strange, that according to the
interviewed offices of municipality of the city, the most public conflicts and complaints
appear in the central part of Vilnius. Old suburban areas in many cases consist of areas
of individual houses and private land property prevails. This and their close location to
the city centre are the causes of rapid changes inside them. A lot of buildings here also are
under protection as a heritage of wooden architecture, but “accidental” fires happen and
new developments appear even instead of preserved buildings.

Though the density of approved detailed plans in other territories (local territorial
units) is quite similar like in the Soviet block neighbourhoods but actual amounts of
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such plans exceed 10 per year. The low general density is a result of complexity of such
territories. Industrial zones, private housing areas, Soviet block houses, and vast green
areas compose them and the mere numbers of density, do not illustrate processes, which
were taking place there. Analysis of recent permissions for new buildings does not precisely
illustrate the changing land use of the city but it can show places of most rapid and intense
developments in the city. Also it can illustrate main recent trends of transformations. Figure
2 illustrates main trends of development of Vilnius during the last few years. Obviously,
the most intense are constructions of residential buildings, especially individual houses.
As was pointed out earlier, the proportion of such housing type was very small, due to the
preferences of planning in the Soviet period.

Permissions for new buildings in Vinius in
2002 -2007
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2 pav. Nauji pastatai Vilniaus savivaldybéje
2002-2007 metais (Vilniaus savivaldybés
Miesto plétros departamento duomenimis)

The fastest since 1991 developments devoted to service sector still prevail among
non-residential buildings. The same trend is evident during recent years as well (Fig. 3.)

Permissions for new non-residential buildings in Vilnius in
2002-2007
60
50
40
30
20
10
0+ =
(%] © (2] s
g ¢ ¢ % sz & 3 ¢
5 ¢ ¢ § ¢z & 2 O
g £ £ ? 0
3 o
b o

Fig. 3. New non-residential buildings in Vilnius in 2002 — 2007 (according to the data of Department
of City Development of Vilnius municipality)

3 pav. Leidimai negyvenamosios paskirties namy statyboms 20022007 metais (Vilniaus savivaldybés Miesto
plétros departamento duomenimis)

Spatial distributions of transformations in the most recent period have generally
quite different character from those analysed earlier (Fig. 4). Much faster changes appear
on the edges of the city, but not in its centre. Constructions of individual houses first of all in
the previous Soviet collective garden areas, which were primarily designed for agricultural
but not for residential needs are the most important factor for such trends.
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Though the intensity of new constructions is quite big during last decade, most of
them were taking place inside old Soviet or pre-Soviet neighbourhoods instead of entirely
new areas on the edge of the city. This used to happen mostly because of preferences of
developers of real estate, who try to reduce the cost of new construction, which depends
very much on the costs of creation of communication systems. Entirely new areas were
built up only in some specific cases (for example in former military areas, Soviet collective
garden areas, edges of the city, right bank of the river, which was cleared at the end of
Soviet period....).

Density of new residentid buildncs
in local administrative units
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Fig. 4. Density of permissions for construction of new residential buildings (according to the data of
Department of City Development of Vilnius municipality)

4 pav. Leidimy naujy gyvenamyjy namy statybai skaicius (Vilniaus savivaldybés Miesto plétros departamento
duomenimis)

Developments of non residential buildings are taking place in the central parts of the
city (fig. 5). This is quite normal, having in mind, that most active development occurs in
the sphere of services and administration sectors.

Analysing the general situation in the city, it is quite clear, that most stable parts are
mono-functional Soviet neighbourhoods outside the main transport corridors and southern
part of the city, which have not lost its industrial specialisation (industrial areas in the centre
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were transformed into service sector areas quite fast after restoration of independence of the
country). The old Soviet many-storey building areas became “sleeping” zones in many senses.
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Fig. 5. Density of permissions for construction of new non-residential buildings (according to the
data of Department of City Development of Vilnius municipality)

5 pav. Leidimy statyti negyvenamosios paskirties pastatus skaicius (Vilniaus savivaldybés Miesto plétros
departamento duomenimis)

The role of managers of the city was discussed in the works of R. Pahl and D. Harvey
almost half a century ago (Pahl, 1970, Harvey, 1969). These factors of urban development are
very easily noticeable in Vilnius during the last decade or so. Their impact on the changes
of city structure was quite noticeable, though the driving force was a huge demand for new
spaces. In some cases the authorities of the city successfully operated as a facilitator of new
developments but mostly they operate as a filter preventing new developments in green
spaces or areas of public importance. However the pressure from real estate developers
was very big and in some cases this filter was not successful. New residential developments
appear in various parts of the city but public infrastructure was not adapted to serving
the new residents. Authorities were not able to plan new residential neighbourhoods in
suburban areas and Vilnius was surrounded by the belts of detach houses of absolutely
different style and size, without proper infrastructure (central water supplying system or
sewerage, without shopping centres or schools) (Fig.6.).
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Fig. 6. Chaotic suburbanisation is Vilnius city
6 pav. Chaotiskas Vilniaus priemiesciy uzstatymas

Another case illustrating the negative impact of managerial structures on the space
of the city is related to the activity of investors and banking sector on the development of
the city. Loaning policy, which has come to the common practise, was quite interesting.
Private persons were able to receive a loan if they were able to pay 1/3 of the price of the flat
by themselves but in case of a new house this amount was reduced till 5 % not withstanding
the quality of a house. Very rarely young families were able to find 1/3 of a price of a flat
especially when differences of prices of new and old houses were quite small. The result
was appearance of new relatively cheap post-Soviet but “Soviet type” neighbourhoods in
the outskirts of the city (fig. 7).

Fig. 7. New dense residential neighbourhoods on the edge of the post-soviet city
7 pav. Nauji tankiai uZstatyti gyvenamieji rajonai posovietiniame mieste
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The density of buildings in these newly developed areas is much higher than
in the Soviet blockhouse neighbourhoods notwithstanding that usually one could
expect opposite trend on the edge of the city. These developments are not a result of
preferences of buyers or residents. On the contrary, this is an outcome of policy of
banks, real estate investors and poor urban planning. One could expect that the future
of such neighbourhoods is very dark because big density, poor quality of buildings and
environment and inconvenient location together will cause processes similar to these of
ghetto formation, social exclusion etc. Rapid decline in real estate market will stimulate
these processes cause the price will fall much faster here. There is a great possibility that
present residents will find out that there is no sense to pay the contributions for the loan
cause actual price of a flat is much smaller than the remaining loan. This would make
prices drop even faster and abandoning of flats could cause very negative consequences
for the whole neighbourhood.

Conclusions

Many different factors influence changes of urban structure of Vilnius, though
most of them are similar to those taking place in other post-Soviet capital cities. However
differences in the inherited inner urban structure of cities and urban systems of countries
result in different spatial outcomes in every particular place. Seeking to understand
processes of urban changes in one place inevitably one must analyse the local context in
which processes are taking place.

The fastest development is evident in sectors, which experienced most pronounced
transformations. These are the sectors, where differences between the Soviet command
society and Western democratic capitalist society were the highest — private housing and
spread of service economy were most important sectors in this sense. A differentiating
society, which creates differentiated demand for housing facilities, was another driving
force of changes. Even without changes of the number of residents new developments
would have been inevitable because the Soviet heritage offered very low variety of
housing estates.

New developments in Vilnius change the space of the city in many places. It appears
inside, instead or near old structures, sometimes making positive sometimes-negative
impacts. Sometimes they improve environment but more often cause more or less serious
conflicts. New housing developments appear in the old environs designed for different
number of population. The old infrastructure cannot support the new needs.

The city becomes much more fragmented like all society and social tensions inside
the city attain a territorial dimension. It seems that city governmental and planning
structures can hardly effectively regulate the changes inside the city and various private
or group interests here play the most important role. The impact from different levels
of authorities on the development of the city is very much one-sided. Mostly they work
just as a filter forbidding development in some spaces. They seldom work as facilitator
in some specific development cases but they hardly ever work as planners. Personal or
group interests and fast profit expectations prevail in many cases.

Though the driving forces of changes of urban space are mostly related to
increasing varying and fragmented demand for real estate, the actual spatial outcomes
are more related to actions of “managers” of the city than to preferences of residents.
In most cases, the interests of investors have made stronger impacts than the actions of
city planners.
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Posovietinés miesto erdveés transformacijos Vilniuje
Santrauka

Straipsnyje aptariamos pagrindinés miesto erdvés transformacijos, vykusios Vilniaus
mieste po Salies nepriklausomybés atkirimo. Autorius sieké atskleisti mieste vykstancius
pokycius platesniame Salies vystymosi kontekste bei juos susieti su istoriskai paveldéta
miesto struktiira, kuri yra naujy reiskiniy pagrindas. Esminis miesto transformacijy
motyvas — salyginai tolygios visuomenés tolygus sovietinio miesto virsmas suskaidytos
kapitalistinés visuomenés fragmentuotu miestu. IS sovietmecio paveldéta miesto ir visos
valstybés urbanistiné strukttira daré didele jtaka Vilniaus miesto vystymuisi vélesniais
laikais ir bitent Siame kontekste iSryskéja unikaltis Siam miestui transformavimosi tempai
ir jy erdvinés charakteristikos. Akivaizdu, kad miesto transformacijas lemia ne tik buvusi
struktiira, bet ir ja kei¢iancios jégos. Cia svarbiausi du motyvai — Zmoniy ir ju grupiy
interesai bei jvairtis juos ribojantys veiksniai. Taigi darosi akivaizdu, kad pagrindiniai
miesto kaitos veiksniai yra besikeiciantys gyventojy bei verslininky norai ir galimybés,
i§ vienos puseés, bei tuos norus ir galimybes ribojancios strukttiros — miesto planuotojai
ir tvarkytojai, i8 kitos. Pagrindiniai kaitos varikliai — gyventojy skaiciaus ir reikmiy kaita,
keicianti gyvenamuyjuy rajony sklaidg, i$ vienos pusés, ir besikeicianti miesto tkio struktiira,
i§ kitos. Pastaroji kei¢ia ne gyvenamosios, tikinés paskirties teritorijas, kur svarbiausias
virsmas — mazéjantis pramonés ir augantis paslaugy sektoriaus vaidmuo miesto iikyje.
Siy procesy pasekmé — gyvenamosios paskirties pastaty plétra jvairiose miesto vietose ir
industriniy erdviy transformavimasis | komercines erdves bei pastaryjy plétra naujose
vietose. Kadangi suskaidytos visuomenés reikmés ir galimybes labai skiriasi, naujosios
erdvés taip pat yra labai skirtingos tiek aplinkos kokybeés, tiek gyventojy struktiiros
pozitriu. Nors akivaizdu, kad pagrindinis Siy procesy kaitos variklis buvo auganti ir
jvairuojanti nekilnojamojo turto paklausa, faktinés procesy pasekmes miesto erdvei daznai
lémé miesto ,menedzeriy” veiksmai, tarp kuriy didziausig jtaka turéjo ne miesto erdvés
planuotojy, bet investuotojy preferencijos.
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Introduction

All post-communist countries and three East Baltic States in particular have
experienced quite similar social and economic development during the post-Soviet
period, which is related to their fairly similar social, economic and political conditions
of development during the transition period. Of course timing and scale of changes were
different but in general processes were the same and general economic outcomes were
quite similar. On the other hand, the geographical context of these processes was different
so one could expect different spatial outcomes on regional and local level. Different spatial
structures of societies and economies, differences of socio-cultural heritage, different
geographic location and other factors have caused different spatial outcomes from similar
processesin different countries and, of course, in different cities. Some scientists have already
spotted these trends. It has been stated that although the fastest economic development in
Central European countries has been concentrated in capital cities agglomerations of all
countries, the degree of concentration is different (Bachler and Downs, 1999).

This paper is devoted to the specific processes taking place in Vilnius, which cause
main changes of its spatial structure. It concentrates not on the general trends, which are
quite similar in all post-Soviet countries but mainly on the specific Vilnius context. It tries
to reveal the impact of drastic changes of social structure on the spatial structure of the city.
The relatively even spatial structure of communist city serves as a background for new
processes. The new economy and the new society need new developments, which appear
on or near the old structures. Suburbanization, new residential neighbourhoods in the city,
gated communities, business centres, shopping malls and new industries — all these new
processes take place on the limited and highly expensive space. The previous relatively
even special structure of the city becomes more and more fragmented. In many cases this
new development raises social conflicts, damages heritage and environment or spoils the
image of the city. Though new developments are easily noticeable, the true scale of these
processes and their consequences on the city and society are not clear yet.
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1. Vilnius in the Context of Economic Development of Lithuanian Territory

Analysing the trends of development of one city, one must always keep in mind the
spatial structure of the whole society, which actually serves as a context of development of
capital cities and makes an inevitable impact on its development. Lithuania was a relatively
evenly developed country at the beginning of the 1990s. The urban system of Lithuania
was artificially designed during the Soviet period according to a scheme and ideas devised
by W. Christaller and A. Losch. The idea was adapted to Lithuania’s urban scheme and
later modified by local architects led by K. Segelgis in the 1960s and 1970s. The attempts to
regulate the development of Lithuanian urban system reducing its concentration continued
until the end of the Soviet era. Some authors involved in regional studies argue that this
was the beginning of scientifically-based regional policies in Lithuania (Kavaliauskas,
2000). Hardly any other country in Europe had such a large top—down redevelopment of
urban system. As a consequence of the implementation of these ideas and Soviet ideology,
Lithuania did not have one big main city (though the “central place” existed in the schemes
of the aforementioned geographers); rather, it had a relatively dense and even network of
big and medium sized cities (50 000 — 600 000 inhabitants) and did not have a network of
separate farmsteads in agricultural areas. In fact, Lithuania became a polycentric country
in the sense of its socio-economic relations. Persons living in the west of the country had
very weak relations even with the capital city Vilnius notwithstanding that the size of the
country is very small. Such an idea of development of Lithuania meant that the development
of Vilnius was artificially slowed. Neither its size nor its economy was as big as they could
potentially be in a free market-based population system.

The inner structure of all Soviet cities also was very much influenced by the main
ideology of the regime. The absence of private property and domination of collective
ideology meant absence of neighbourhoods consisting of new (with some exceptions)
private detached houses and as a consequence absence of suburbanisation. Soviet economy
with domination of industrial sector and weak services, which constituted only 1/3 of
added value in the Soviet economy also made an influence on the structure of the city
— office buildings for example were not the dominant element of the central parts of cities.

Finally we could expect that such an artificial urban structure, which was possible
under command economy, should start to collapse or at least to transform in democratic
free market economy. Actual processes and their pace then should depend on the pace
of economic reforms and development as well as on abilities of regulatory structures
in particular city. The existing cultural, political and social contexts together with the
peculiarities of urban space make the framework which impacts the spatial outcomes of
these processes.

Although the pace of economic development in Lithuania has been one of the fastest
in Europe, its inner spatial effects are still not understood well enough. Some studies have
tried to evaluate regional differences of economic development in the post-Soviet period
in Lithuania. These studies mostly revealed substantial differences in development of
different economicindicators in Lithuania, but it was quite difficult to understand the spatial
trends of development of the whole economy from them (Baubinas, 2000; Burinskiene,
Rudzkiene, 2004). There has been much speculation in various publications concerning the
much faster economic development of big cities, especially Vilnius, however there are no
data illustrating the actual differences of pace of economic growth.

Previous studies of spatial development of the economy in Lithuania revealed huge
and still growing disparities in GDP per capita in different municipalities in the period until
2001 (Burneika, 2004). Almost all the territory of Lithuania went into economic depression,
and growth of economy was concentrated in the very few points, which included the capital
Vilnius, the port Klaipéda and, on a smaller scale, just a few smaller cities. The country went
through deep depression, which reached its maximum in 1992-1993 and was followed by
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a growth period. Another recession related to the Russian financial crisis of 1998 struck the
Lithuanian economy once again at the end of the last century. As a consequence, the spatial
differences in GDP per capita between municipalities increased again. The difference of
GDP per capita in the best and the worst developed municipalities reached five times in
2001 and this misbalance has retained the same level since then (Burneika, Kriaucitunas,
2005). Despite some new trends (faster development of rural municipalities, for instance),
the great imbalance between Vilnius and the remaining territory of Lithuania still exists
(Fig. 1). Although according to the Department of Statistics of Lithuania approximately
16.5 % of the Lithuanian population lives in Vilnius (Counties of Lithuania..., 2006), the
economy of Vilnius is so important that the absolute majority of other municipalities can
barely reach the average GDP per capita of Lithuania. Anyway, it is quite obvious, that
development of the capital city was very fast and experienced no major recessions but just
slowdowns during the post-Soviet period. Such situation permits to expect concentration
of not only the financial capital in the city but also, as a consequence, the physical one,
which mostly is expressed in a form of new buildings or newly developed spaces.

RUSSIA

BELARLUS

Relative GDP per capita in mmmnicipalities
in 2005 (as % fram Lithnanian average)

[T I —

30 50 70 90 110 30150170

Fig. 1. Differences in GDP per capita in the municipalities of Lithuania in 2005 (of Lithuanian average).
(Authors elaborations on the data of Statistical Department of Lithuania, Counties..., 2006)

1 pav. Vienam gyventojui tenkancio bendrojo vidaus produkto skirtumai Lietuvos savivaldybése 2005 metais
(% Lietuvos vidurkio) (autorius remiasi Lietuvos statistikos departamento duomenimis; Counties..., 2006)

This uneven development of Lithuanian territory resulted in many spatial social
effects, though migrations are the most important one in our case. The proportion of rural
population and population living in small towns of Lithuania was too high for a present
state of development of the country. Such situation was artificially sustained by the Soviet
command system in order to guarantee high level of agricultural production and some
other reasons. One third of state population resides in rural areas and approximately the
same portion in medium and small urban settlements. Collapse of this system and economic
depression in the province should inevitably have resulted in the increase of migration
from rural areas and smaller towns to major cities especially Vilnius, which was much too
small for a central city of the country with 3.7 million residents. However an alternative of
Western Europe appeared and main emigrational flows went to that direction. Obviously,
substantial migration to Vilnius also exists, though there is no reliable information
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concerning its characteristics. The actual number of Vilnius residents is not clear though
obviously it is much bigger than the official 554 thousand. Having in mind 100 000 students
studying at higher schools of Vilnius, who come to the city from the whole country, as well
as the information from the State Tax inspection that approximately half of the taxpayers
working in Vilnius have declared different residential places we can state that the actual
number of everyday city and suburb dwellers is around 800 000 or even more. This also can
be confirmed by the constant increase of the number of cars and bus passengers in the city
and by some other indirect indicators (boom in housing market for example).

The deficit of labour force has caused migration from the eastern countries (mostly
former Soviet republics, where earnings are substantially smaller), the actual intensity of
which either is not clear. Finally, though no one could find reliable data, the population of
Vilnius have not only increased but also have changed a lot. The most important change
was the increase of social inequality, what means that the incomes and preferences (or in
fact demand) for housing also changed a lot. New residents and accumulation of capital
resulted in the fast development of new housing establishments. New economies required
that new spaces as well and new business centres appeared. Increased importance of
service sector resulted in new developments of that kind too. Changes of the structure of
society inevitably resulted in diversification of requirements for housing quality and this
resulted in development of new types of housing. All these natural processes have been
taking place in the planned and regulated space of the city and as a consequence should
have been influenced by the authorities of Vilnius and the whole country. The character of
this influence is under the question and keeps bothering the minds of scientists, politics,
media and wider population.

2. Space of the City — Background for Transformations

Itis quite hard to decide what type of a city Vilniusis, especially having in mind, that all
classifications of cities are rather general and not very strict if we have in mind city structure
but not its size as a main criteria for the classification. Savage and Warde distinguish “Cities
in socialist countries” as a separate group (Savage and Warde, 1993). Though differences
between post-Soviet cities are very big the distinction seems quite logical. Most of these cities
were largely formed during the Soviet era when fast urbanization of most countries was
taking place. The structure of society, which makes big impact on spatial structure of territory
of a city, and main ideology everywhere were quite similar.

The space of the city is a product of history. In fact the structure of the city often can
be regarded as a heritage of societies, which occupied it. Already almost 40 years ago R.
Pahl argued - “spatial structure of the city reflects distribution of power in society. Spatial
structure partly reflects partly determines the social structure” and sheer permanence of the
built environment means that the distribution of economic rewards, which creates a social
structure at one period of time becomes fossilized at a later period of time (Pahl, 1970).
Geographical structure forms a “decision environment” as pointed out by D. Harvey and
L. Chatteerjee. Attempts to change the structure can generate considerable social conflicts
(Harvey, Chatteerjee, 1973). The spatial structure of post-Soviet cities is in many cases a
consequence of structure of communist society, which used to be quite even. Notwithstanding
many negative sides of the Soviet system, one should admit, that social differences inside the
society were quite small at least during the last decades of its existence. As a consequence,
Lithuanian cities also were quite even. Biggest cities mostly consist of vast areas of blockhouses
surrounding smaller centres of the cities. At present, the social differences inside the society
are much higher in Lithuania than in many western countries so one should expect that fast
changes of the inner urban structure should start to take place. Social differences should start
to produce new types of spaces inside or near the old structures. Conflicts of various types
are inevitable in such circumstances, except the few cases, when new developments have
only positive impacts on the surrounding environment.
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The structure of Vilnius was quite typical for post-Soviet cities at the end of the
Soviet period. The medieval core and its neighbourhood, built mainly during the 19th and
the beginning of the 20th centuries, compose the centre of the city. It is surrounded by
old suburban areas of very different type and quality, which were somewhat restructured
during the Soviet era, but in general presented exceptional parts with prevailing detached
single family housing. The centre and former suburban areas were influenced with new
developments during the Soviet period but the degree of impact was not big — main
developments took place outside these areas, or in parts, which were demolished during
WW II. Some developments (especially industrial) took place at the edges of these areas.
The remaining part of the city is represented by Soviet neighbourhoods consisting of quite
“boring” towers of blocks or different many-storey dwellings or open spaces with forest
type parks, mainly located on the slopes of Neris valley. This is of course a simplified view of
the structure of the city but it permits understanding the general context or the background
of processes talking place here since declaration of independence of Lithuania

Aswas pointed out earlier, the spatial structure of society in Lithuania was artificially
created during the Soviet period. It is important to emphasize that the inner structure of
the cities also was not a product of free market. The regulations of construction were very
severe and needs and preferences of residents did not play an important role there. The
result of such regulations was a specific residential structure of the city - huge proportion of
population living in many-storey houses, very few private houses (particularly in Vilnius),
and absence of suburbs. The collapse of the system should inevitable “release” natural
processes and residential areas should start to change.

3. The Newest Transformations in Vilnius City

Transformation from communist society with the relatively even social structure and
constant deficit of living spaces to capitalist society with the immense social inequalities,
and permanent deficit of available land was the main driving force of transformations of
urban space in the city. Transformation from command economy with dominant industrial
sector to free market economy with dominant service sector was another cause of major
urban transformations in the city.

Transformations in Vilnius are easily noticeable for everyone who lives or visits the
city. However, the scale and spatial pattern of these changes are not as evident. Spatial
planning documents present one of the possibilities to evaluate these processes, because
most of them are related to actual transformations of land use in the city. Analysis of
approved detailed plans in the period 1998-2003 illustrates that most significant changes
happen in the central part of the city, where density of such plans is more than 5 times
bigger than in neighbourhoods of many-storey block houses planned during the Soviet
times (Burneika, 2003).

The average number of approved plans was less than 2 per year, what illustrates
the absence of changes in these purely Soviet areas. Such situation is a result of uniform
land use structure and lack of free or private land property in these areas. The centre
and old suburbs were the areas with most rapid transformations, notwithstanding that
the central part is the most fully preserved space. It is not strange, that according to the
interviewed offices of municipality of the city, the most public conflicts and complaints
appear in the central part of Vilnius. Old suburban areas in many cases consist of areas
of individual houses and private land property prevails. This and their close location to
the city centre are the causes of rapid changes inside them. A lot of buildings here also are
under protection as a heritage of wooden architecture, but “accidental” fires happen and
new developments appear even instead of preserved buildings.

Though the density of approved detailed plans in other territories (local territorial
units) is quite similar like in the Soviet block neighbourhoods but actual amounts of
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such plans exceed 10 per year. The low general density is a result of complexity of such
territories. Industrial zones, private housing areas, Soviet block houses, and vast green
areas compose them and the mere numbers of density, do not illustrate processes, which
were taking place there. Analysis of recent permissions for new buildings does not precisely
illustrate the changing land use of the city but it can show places of most rapid and intense
developments in the city. Also it can illustrate main recent trends of transformations. Figure
2 illustrates main trends of development of Vilnius during the last few years. Obviously,
the most intense are constructions of residential buildings, especially individual houses.
As was pointed out earlier, the proportion of such housing type was very small, due to the
preferences of planning in the Soviet period.

Permissions for new buildings in Vinius in
2002 -2007
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@ Residential many
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O Residential detached || Fi8- 2. New buildings in Vilnius
houses municipality in 2002-2007 (according
m Non residential to the data of Department of City
3382 buildings Development of Vilnius municipality)
2 pav. Nauji pastatai Vilniaus savivaldybéje
2002-2007 metais (Vilniaus savivaldybés
Miesto plétros departamento duomenimis)

The fastest since 1991 developments devoted to service sector still prevail among
non-residential buildings. The same trend is evident during recent years as well (Fig. 3.)
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Fig. 3. New non-residential buildings in Vilnius in 2002 — 2007 (according to the data of Department
of City Development of Vilnius municipality)

3 pav. Leidimai negyvenamosios paskirties namy statyboms 20022007 metais (Vilniaus savivaldybés Miesto
plétros departamento duomenimis)

Spatial distributions of transformations in the most recent period have generally
quite different character from those analysed earlier (Fig. 4). Much faster changes appear
on the edges of the city, but not in its centre. Constructions of individual houses first of all in
the previous Soviet collective garden areas, which were primarily designed for agricultural
but not for residential needs are the most important factor for such trends.

19



Though the intensity of new constructions is quite big during last decade, most of
them were taking place inside old Soviet or pre-Soviet neighbourhoods instead of entirely
new areas on the edge of the city. This used to happen mostly because of preferences of
developers of real estate, who try to reduce the cost of new construction, which depends
very much on the costs of creation of communication systems. Entirely new areas were
built up only in some specific cases (for example in former military areas, Soviet collective
garden areas, edges of the city, right bank of the river, which was cleared at the end of
Soviet period....).

Density of new residentid buildncs
in local administrative units
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Fig. 4. Density of permissions for construction of new residential buildings (according to the data of
Department of City Development of Vilnius municipality)

4 pav. Leidimy naujy gyvenamyjy namy statybai skaicius (Vilniaus savivaldybés Miesto plétros departamento
duomenimis)

Developments of non residential buildings are taking place in the central parts of the
city (fig. 5). This is quite normal, having in mind, that most active development occurs in
the sphere of services and administration sectors.

Analysing the general situation in the city, it is quite clear, that most stable parts are
mono-functional Soviet neighbourhoods outside the main transport corridors and southern
part of the city, which have not lost its industrial specialisation (industrial areas in the centre

20



were transformed into service sector areas quite fast after restoration of independence of the
country). The old Soviet many-storey building areas became “sleeping” zones in many senses.
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Fig. 5. Density of permissions for construction of new non-residential buildings (according to the
data of Department of City Development of Vilnius municipality)

5 pav. Leidimy statyti negyvenamosios paskirties pastatus skaicius (Vilniaus savivaldybés Miesto plétros
departamento duomenimis)

The role of managers of the city was discussed in the works of R. Pahl and D. Harvey
almost half a century ago (Pahl, 1970, Harvey, 1969). These factors of urban development are
very easily noticeable in Vilnius during the last decade or so. Their impact on the changes
of city structure was quite noticeable, though the driving force was a huge demand for new
spaces. In some cases the authorities of the city successfully operated as a facilitator of new
developments but mostly they operate as a filter preventing new developments in green
spaces or areas of public importance. However the pressure from real estate developers
was very big and in some cases this filter was not successful. New residential developments
appear in various parts of the city but public infrastructure was not adapted to serving
the new residents. Authorities were not able to plan new residential neighbourhoods in
suburban areas and Vilnius was surrounded by the belts of detach houses of absolutely
different style and size, without proper infrastructure (central water supplying system or
sewerage, without shopping centres or schools) (Fig.6.).
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Fig. 6. Chaotic suburbanisation is Vilnius city
6 pav. Chaotiskas Vilniaus priemiesciy uzstatymas

Another case illustrating the negative impact of managerial structures on the space
of the city is related to the activity of investors and banking sector on the development of
the city. Loaning policy, which has come to the common practise, was quite interesting.
Private persons were able to receive a loan if they were able to pay 1/3 of the price of the flat
by themselves but in case of a new house this amount was reduced till 5 % not withstanding
the quality of a house. Very rarely young families were able to find 1/3 of a price of a flat
especially when differences of prices of new and old houses were quite small. The result
was appearance of new relatively cheap post-Soviet but “Soviet type” neighbourhoods in
the outskirts of the city (fig. 7).

Fig. 7. New dense residential neighbourhoods on the edge of the post-soviet city
7 pav. Nauji tankiai uZstatyti gyvenamieji rajonai posovietiniame mieste
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The density of buildings in these newly developed areas is much higher than
in the Soviet blockhouse neighbourhoods notwithstanding that usually one could
expect opposite trend on the edge of the city. These developments are not a result of
preferences of buyers or residents. On the contrary, this is an outcome of policy of
banks, real estate investors and poor urban planning. One could expect that the future
of such neighbourhoods is very dark because big density, poor quality of buildings and
environment and inconvenient location together will cause processes similar to these of
ghetto formation, social exclusion etc. Rapid decline in real estate market will stimulate
these processes cause the price will fall much faster here. There is a great possibility that
present residents will find out that there is no sense to pay the contributions for the loan
cause actual price of a flat is much smaller than the remaining loan. This would make
prices drop even faster and abandoning of flats could cause very negative consequences
for the whole neighbourhood.

Conclusions

Many different factors influence changes of urban structure of Vilnius, though
most of them are similar to those taking place in other post-Soviet capital cities. However
differences in the inherited inner urban structure of cities and urban systems of countries
result in different spatial outcomes in every particular place. Seeking to understand
processes of urban changes in one place inevitably one must analyse the local context in
which processes are taking place.

The fastest development is evident in sectors, which experienced most pronounced
transformations. These are the sectors, where differences between the Soviet command
society and Western democratic capitalist society were the highest — private housing and
spread of service economy were most important sectors in this sense. A differentiating
society, which creates differentiated demand for housing facilities, was another driving
force of changes. Even without changes of the number of residents new developments
would have been inevitable because the Soviet heritage offered very low variety of
housing estates.

New developments in Vilnius change the space of the city in many places. It appears
inside, instead or near old structures, sometimes making positive sometimes-negative
impacts. Sometimes they improve environment but more often cause more or less serious
conflicts. New housing developments appear in the old environs designed for different
number of population. The old infrastructure cannot support the new needs.

The city becomes much more fragmented like all society and social tensions inside
the city attain a territorial dimension. It seems that city governmental and planning
structures can hardly effectively regulate the changes inside the city and various private
or group interests here play the most important role. The impact from different levels
of authorities on the development of the city is very much one-sided. Mostly they work
just as a filter forbidding development in some spaces. They seldom work as facilitator
in some specific development cases but they hardly ever work as planners. Personal or
group interests and fast profit expectations prevail in many cases.

Though the driving forces of changes of urban space are mostly related to
increasing varying and fragmented demand for real estate, the actual spatial outcomes
are more related to actions of “managers” of the city than to preferences of residents.
In most cases, the interests of investors have made stronger impacts than the actions of
city planners.
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Posovietinés miesto erdveés transformacijos Vilniuje
Santrauka

Straipsnyje aptariamos pagrindinés miesto erdvés transformacijos, vykusios Vilniaus
mieste po Salies nepriklausomybés atkirimo. Autorius sieké atskleisti mieste vykstancius
pokycius platesniame Salies vystymosi kontekste bei juos susieti su istoriskai paveldéta
miesto struktiira, kuri yra naujy reiskiniy pagrindas. Esminis miesto transformacijy
motyvas — salyginai tolygios visuomenés tolygus sovietinio miesto virsmas suskaidytos
kapitalistinés visuomenés fragmentuotu miestu. IS sovietmecio paveldéta miesto ir visos
valstybés urbanistiné strukttira daré didele jtaka Vilniaus miesto vystymuisi vélesniais
laikais ir bitent Siame kontekste iSryskéja unikaltis Siam miestui transformavimosi tempai
ir jy erdvinés charakteristikos. Akivaizdu, kad miesto transformacijas lemia ne tik buvusi
struktiira, bet ir ja kei¢iancios jégos. Cia svarbiausi du motyvai — Zmoniy ir ju grupiy
interesai bei jvairtis juos ribojantys veiksniai. Taigi darosi akivaizdu, kad pagrindiniai
miesto kaitos veiksniai yra besikeiciantys gyventojy bei verslininky norai ir galimybés,
i§ vienos puseés, bei tuos norus ir galimybes ribojancios strukttiros — miesto planuotojai
ir tvarkytojai, i8 kitos. Pagrindiniai kaitos varikliai — gyventojy skaiciaus ir reikmiy kaita,
keicianti gyvenamuyjuy rajony sklaidg, i$ vienos pusés, ir besikeicianti miesto tkio struktiira,
i§ kitos. Pastaroji kei¢ia ne gyvenamosios, tikinés paskirties teritorijas, kur svarbiausias
virsmas — mazéjantis pramonés ir augantis paslaugy sektoriaus vaidmuo miesto iikyje.
Siy procesy pasekmé — gyvenamosios paskirties pastaty plétra jvairiose miesto vietose ir
industriniy erdviy transformavimasis | komercines erdves bei pastaryjy plétra naujose
vietose. Kadangi suskaidytos visuomenés reikmés ir galimybes labai skiriasi, naujosios
erdvés taip pat yra labai skirtingos tiek aplinkos kokybeés, tiek gyventojy struktiiros
pozitriu. Nors akivaizdu, kad pagrindinis Siy procesy kaitos variklis buvo auganti ir
jvairuojanti nekilnojamojo turto paklausa, faktinés procesy pasekmes miesto erdvei daznai
lémé miesto ,menedzeriy” veiksmai, tarp kuriy didziausig jtaka turéjo ne miesto erdvés
planuotojy, bet investuotojy preferencijos.
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Introduction

The Curonian Spit of Lithuania with its unique cultural landscape offers excellent
conditions for a holiday. This headland is still not anchored in the consciousness of European
tourists, although it looks back on a very long tourist tradition. But the changing political
affiliations have left marks in the tourism of the Curonian Spit, which influenced the tourist
development in various ways and with respect to the latest in-dependence in 1990 and the
EU entry in 2004 still have an influence today. Based on the assumption that the process of
the change and influence is not completed yet, the recreational-geographic developments
and perspectives were examined within the scope of a research project in this new EU
member state. Building up on the developments and consequences of tourism, the focus
of the presented investigation was directed on a critical consideration of the tourism as it
presents itself today. This assessment should not only serve for identification of strengths
and weaknesses, but also for determining the profile of this destination in order to receive
advices for the future development.

1. Background

The Curonian Spit stretches for 98 km from Lesnoje in the south to Klaipeda in the
north and sepa-rates the Curonian Lagoon from the Baltic Sea. The northern 52 km belong
to Lithuania whereas the south-ern 46 km are a part of Russia (Kaliningrad District) (Fig. 1).

This headland is a result of the interactions of natural forces like wind and waves, but also
a damaging human influence. Human habitation dates back to prehistoric times when the
Curonian Spit had already been covered with forests. Till the 18th century, the forests had

26



been ssignificantly cut down, so that the
drifting sand threatened settlements,
streets as well as cultivated fields and
buried several villages for more than
one time. Since the end of the 18th
century, hu-man efforts have aimed at
stabilisationofdunesandreforestation.
At present, forests cover about 2/3 of
the Curonian Spit, 1/3 of the area is
still unforested.

Today’s ethnic structure of the
habitants is a result of the changing
political affiliations over centuries.
Up to the 13th century, the Livonian
and Teutonic Orders had influenced
Lithuania the Curonian Spit. In the following
centuries, different countries have
occupied the peninsula: in the 17th
century it was owned by Swedes,
after that by Russians and from 1871
to 1918 it belonged to the German
Reich. After a period under French
protec-torate, the Curonian Spit was
part of Lithuania from 1923 until the
Second World War, when Germans
(Russia) occu-pied the Memel Territory again.

As the front line came nearer, most

of the local population fled, and

only few of them returned after war.

From 1945 till the independence in

1990, the Curonian Spit belonged to

0 0 ,,  Lithuania, which itself was occupied

e by the Soviet Union (Kursiu Nerijos

Nacionalinis parkas, 2001-2007).

These different influences have

Fig. 1. The Curonian Spit (own illustration) characterised the cultural and
1 pav. Kursiy nerija (autorés iliustracija) natural conditions for a long time.

Smiltyné Aslitdn

Baltic Sea

Juodkranté

Pervalka

Rybachiy

Kaliningrad

Lesnoj

Curonian Lagoon

2. Methods

To approach the subject of study in a wide range, a combination of different
qualitative and quanti-tative methods of empirical social research was applied. Based on a
comprehensive analysis of literature, numerous guide-steered interviews with persons who
are involved in the tourism sector took place in the investigation period of June to August
2005 on the Curonian Spit. In addition, a guest survey with 400 guests was carried out in the
investigation area whose results of a SPSS-supported evaluation should provide a basis for
the future formation of the tourism on the Curonian Spit and as a starting point for concrete
rec-ommendations for action. Based on the literature analysis, the interviews, a mapping of
the tourist infra-structure in Nida — the main location of the tourism on the Curonian Spit —
and the guest survey, concrete topics for which exert urgent need for action, could be defined
with the help of a SWOT analysis. This me-thodical aid was helpful for identification of the
strengths as well as weaknesses and for focusing on future regional developments.
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3. The development of tourism in the Curonian Spit in the course of time

Tourism in the Curonian Spit has a very long tradition which goes back to the 19th
century and therefore gives a supra-local meaning to the places of the Curonian Spit.
The typical architecture with stately villas and fishermen’s summer cottages got ready
formed (Fig. 2). Private room renting became a worth-while business of the Curonian
Spit population. The number of guests reached their temporary climax shortly before the
Second World War. Juodkranté and Nida had become the principal places of tourism in the
Lithuanian part of the Curonian Spit. The number of guests in summer excelled the number
of inhabi-tants by multiple times. Before Second World War, the population of Juodkranté
had been about 600 people and additionally there were about 4,000 holidaymakers in
summer; Nida with its 1,000 population accom-modated about 5,000 holidaymakers in
summer, as well (Bucas, 2001).

Fig. 2. Typical architecture on the Curonian Spit — “Villa Hubertus” in Juodkranté (photo by B. Tutkunkardes)
2 pav. Tipiska Kursiy nerijos architektiira — Huberto vila Juodkrantéje (nuotr. B. Tutkunkardes)

After the Curonian Spit fell under the Soviet rule at the end of the Second World
War, a radical change took place, which influenced the cultural landscape and physical
scenery, which had grown in their appearance for centuries. Almost the whole ethnic
German population was expelled or fled. The Lithuanian population, however, appreciated
the cultural values only partly and therefore a large part of the cultural landscape went to
ruin by dismantling, building activities or abandonment (Fischer, 2000). From the 1960s on,
emphasis was placed on a massive expansion of tourism and for this reason countless rest
houses, sev-eral hotels as well as gastronomic, leisure and cultural offers were established.
For the Lithuanian popula-tion the regional variety and beauty of their country has had
a high value, which is why a large number of Lithuanians always spent holidays in their
own country, mainly on the coasts. However, also the Soviet state recognised the tourist
potential of this landscape and disclosed this region early as a discharge area in the Soviet
recreational system (Hennigsen, 1994). However, the admission to the Curonian Spit was
normally prohibited to non-Soviet citizens.

Because of the intensive new building activities, the space in the villages soon was
not sufficient any more, so that the built-up areas spread out increasingly to the green dune
back. The building boom of the 1970s mixed all architectural styles of the past centuries by
the modern construction forms of the Soviet time, which neither fitted with the character
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of the building development nor with its spatial dimension in the overall appearance of the
locality. However, not only new building operations disfigured this appearance. In addition
to this, most fishermen houses from the pre-war time have been affected considerably
by rebuild-ing, building repairs and restoration measures, so that after a classification,
carried out by Bucas in 1994, only 28% of the buildings could be counted to the authentic
objects of the pre-war time. These few buildings have been preserved in the original state
or have been changed only minimally in their original structure, their appearance and the
building materials since start of construction (Bucas, 2001). Before the last restora-tion of
independence, only about one quarter of the pre-war buildings had been preserved in their
original form, the biggest part had been removed irreparably or has been changed.

The independence of Lithuania from the Soviet Union in 1990 implicated many
changes, which in particular took place immediately after the restoration of independence.
Caused by the new freedom of travel as well as by the economic restructuring to the free
market economy, tourist suppliers now competed for the guests. They had to hold their
own not only among themselves, but also in the international competi-tion. Lithuania
was discovered bit by bit as a new destination by European holidaymakers and therefore
it became more and more important for the municipality of Neringa to position and
establish itself at the in-ternational tourism market, which required an assimilation of the
touristic infrastructure to West European requirements. Although immediately after the
independence the first wave of international tourists visited the Curonian Spit, the financial
means did not exist for bigger investments yet. Only when the economy recovered in the
middle of the 1990s (Hamburgisches Welt-Wirtschafts-Archiv, n.d.), the touristic offer im-
proved decisively in qualitative and quantitative respects for the rising number in guests.

Particularly sharply rising figures of foreign guests could be registered in1991-1993.
Several curious people and, above all, the “homeland tourists” flocked on the Curonian Spit.
These guests were predomi-nantly Germans who associated either Thomas Mann or the
native country of their forefathers (roots tour-ism) with the Curonian Spit. Because of
missing statistics, the official information about guest figures on the Curonian Spit only can
be given for the years from 2000 onwards. However, these also allow supposing that a large
number of guests in private lodgings (see below) were not counted completely. For the city
of Ner-inga only two private renters were reported, in which, however, at least 334 guests
were counted! This lead to the fact, that the Department of Statistics to the Government of
the Republic of Lithuania announced a volume of guests on the Curonian Spit of only about
41,000 guests in accommodation facilities for 2004 of which about 53% were Lithuanian.
The number of the overnight stays in all accommodation facilities amounted in 2004 to
about 110,000 (Lithuanian State Department of Tourism, 2004).

The end of the Soviet time represented an uncertain future for many Curonian Spit
inhabitants. The dissolution of the kolkhozes caused an excursive increase of unemployment;
privatisations and the transi-tion to the market economy ran slowly. Hence, many locals used
the chance to earn their money in the grow-ing tourism branch. Therefore, since independence
private renting gained in importance once more. Every-one who could spare one or several
rooms rented them during the high season to holidaymakers, so that locals moved together or
lived temporarily with friends and relatives. People who did not have this possibil-ity searched
for other niches to participate in the tourism business. Because no more new constructions were
permitted since the establishment of the national park in 1991, unapproved constructions of
garages-summerhouses in the green protective area in the district of Purvyné were developed
during the last years for the purpose of renting (Bucas, 2001).

4. The Curonian Spit as a recreational area

The local recreation on the Curonian Spit is no modern appearance, though. It rather
took place al-ready at the beginning of the last century, at the time when the city of Memel
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(today’s Klaipéda) in 1900 bought land in Smiltyné and started with the construction of a
quarter of villas some years after. The area around Smiltyné was meant to be converted to
a suburban park, assisted by the ferry Memel-Smiltyné cre-ated in 1901. As well as in the
other settlements of the Curonian Spit tourism flourished: paths were laid, catering and
commercial pavilions were built, a yacht club and a sail school were established and the
re-building of the fishermen houses to summer cottages began. After the Second World
War, the local recrea-tion in Smiltyné recovered faster than the tourism in the settlements
situated in the south. In 1969, Smiltyné was declared as a suburban park for Klaipéda and
in this context the construction of a sea museum in the fortress of Kopgalis was decided.
When this museum opened in 1979, the flow of visitors rose rapidly once again. Today
Smiltyné is the most important recreational area for the population of Klaipéda with about
25,000 visitors every weekend during high season (Bucas, 2001). The objective of most
excursionists is the beach on the Baltic Sea and/or the sea museum at the northern point of
the Curonian Spit, which attracts about 500,000 visitors every year (Sutkus; Peitsch, 1988).

5. The accommodation and leisure facilities on the Curonian Spit

The basis for the present tourist offer was already laid during Soviet time. Indeed,
during the last years it was tried to adapt this offer to current requirements, but the
prohibition of new construction set boundaries to the development of tourist infrastructure
or big hotel complexes. Nevertheless, this did not prevent the city of Neringa and their
population from aiming the whole economic power at tourism.

Tourism takes place mainly in Atragis village (Hakendorf) and Pagrindinis village
(Hauptdorf) of Nida. Here not only the base infrastructure is concentrated, but in this part
of Nida most gastronomic facilities, bicycle renters, souvenir shops and in particular most
lodging facilities can also be found. For this occasion, the large number of private room
renters is remarkable, in particular in Atragis village, the district which was constructed
on the dune back in the Soviet time. According to locals, approximately 90% of the inhabi-
tants rent their rooms or flats to visitors during high season. Officially, everybody who has
acquired a li-cence from the municipality is allowed to let; the number of those, who “let”
to friends and relatives is im-mensely high. In relation to the hotel accommodation sector
on the Curonian Spit several problems can be ascertained, which complicate not only an
appraisal considerably, but also concern the guests themselves:

* The inconsistent terminology in the tourist accommodation industry: the offer
exists of a huge number of different facilities of hotel and non-hotel accommodation, which
ranges from traditional hotels through to pensions, bed and breakfast facilities, holiday
flats, apartments, a camping place and rest houses. But there is no consistent terminology
for these facilities; so that many tourists do not know, which facility they should book
before arriving.

¢ The discrepancy between the official and the actual encountered accommodation
facilities: it concerns in particular the garages-summerhouses in the district of Purvyné
in Nida (see above) and the apartments built on the dune back in Kuverto str. (similar
problems exist in the villages of Juodkranté, Preila and Pervalka) Here, apartments are let,
which cannot be found in any accommodation guide.

® The absence of an accommodation guide for all lodging possibilities: according to
own studies, a lot of guests travel without previous reservations to the Curonian Spit and
ask for the lodging possibilities at the information centres only on arrival. Here, they can
have a look at folders or they get a brochure in which the lodging possibilities are listed,
almost exclusively lodgings in Nida, though. A complete list about all accommodation
facilities on the Curonian Spit is totally absent.

In spite of the demonstrated problems, it can be stated that the facilities of the non-
hotel accommodation amount to a clearly higher percentage in the whole accommodation
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sector than hotels and pensions. This shows the strong dependence of the locals on the
tourism as well as the dependence of the guests on the accommodation offer by locals, since
without the countless private lodgings the capacities would have been exhausted already.

As aresult of the rich regional and cultural heritage, the Curonian culture has become
the basis of the leisure and cultural offer. In particular, traditions like the construction of the
kurénai boats and the carving of pennants for the weathercocks, the fishery and the history
of the amber mining or the painting are inte-grated in the leisure and cultural offerings.
According to own experiences, this cultural offer is on the one hand aimed one-sided at art
and classical music, but on the other hand the exhibitions of the museums are insufficient,
less informative and not up-to-date, so that even young guests are not attracted by this
supply. However, with regard to the unsteady weather, the museums and exhibitions add
to the bad weather offer, of which it lacks in total on the Curonian Spit, but which would
be of decisive importance especially for young families with children.

Based on the natural conditions, comparatively more possibilities exist to spend time
outside. Apart from the beach at the Baltic Sea and the places of interests, the Curonian
Spit offers excellent conditions for cycling, which is useful for many inhabitants as well as
seasonal workers by letting bicycles. According to the persons who let bicycles, this leisure
activity is pursued especially by German guests, who rent the bicy-cles for days or even
weeks, because they feel in contrast to the Lithuanian guests (who usually make de-mands
on this rental service only for some hours) the prices as very good.

The cultural and leisure offer is added by the gastronomic establishments, which are
concentrated, as well as the lodging facilities, with priority in Atragis village (Hakendorf)
and Pagrindinis village (Hauptdorf) in Nida. A great importance is attached to these
gastronomic services especially in view of the preferential lodging kind “private renting”,
because they indirectly complete this lodging offer.

6. Current pattern of requirements based on a survey

In the context of this study a survey should give information on the guest structure
and the guest satisfaction to derive conclusions and guidelines for the future shaping
and marketing at the source markets. For this purpose 400 guests were questioned on the
Curonian Spit in July 2005 with the help of a fully-standardised questionnaire.

The analysis documents that 64% of the questioned guests came from Lithuania and
22% from Ger-many. The third-biggest group — indeed, with wide distance — describes
the guests from Latvia and Russia (in each case 2%) (Fig. 3). In comparison to the total
guest structure in Lithuania, the survey showed an above-average percentage of guests
from Germany on the Curonian Spit (only 8% in Lithuanian accommo-dation facilities
in comparison to 22% in accommodation facilities on the Curonian Spit). This fact based
in particular on the former political affiliation to the German empire and the consequent
“homeland tourism”.

The questioning confirmed the traditional popularity of the Curonian Spit. 72%
of all interviewees had already been on the Curonian Spit, more than half of them even
frequented it more than five times (Fig. 4). Related to the recurring visitors, these guests
were to 93% from Lithuania, whereas first time visitors came mostly from Western Europe.
Not only this group of recurring visitors testifies the popularity but also the wish for a
further holiday on the Curonian Spit: 92% of all interviewed guests replies that they would
come back with pleasure.

A relatively prolonged length of stay of the overnight guests (N=352) arose from the
dominance of the travel aim “vacation”. On an average they spent 7.6 days on the Curonian
Spit. Two thirds of all ques-tioned guests stayed longer than four days. In contrast to this,
the percentage of guests who spent a short break (2-4 days) was relatively low. 10% of the
questioned guests visited the Curonian Spit within the scope of a day trip (Fig. 5).
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Fig. 3. Country of origin of the interviewed guests (own survey) — graphics-interpretation: Western
Europe: Belgium, Germany, France, Netherlands, Austria; Central and Eastern Europe: Estonia,
Latvia, Poland, Russia, Slovakia, Slovenia, Czech Republic, Hungary, Belarus; Northern Europe:
Denmark, Finland, Great Britain, Ireland, Norway, Sweden; Southern Europe: Greece, Italy, Spain;
America: Canada, USA; Africa: South Africa

3 pav. Apklaustyjy svecCiy kilmés Salis (individualus tyrimas). Grafinis vaizdas. Vakary Europa: Belgija,
Vokietija, Pranciizija, Olandija, Austrija; Centriné ir Ryty Europa: Estija, Latvija, Lenkija, Rusija, Slovakija,
Slovenija, Cekija, Vengrija, Baltarusija; Siaurés Europa: Danija, Suomija, DidZioji Britanija, Norvegia,
Svedija; Piety Europa: Graikija, Italija, Ispanija; Amerika: Kanada, JAV; Afrika: Piety Afrika

2-5 tunes
a5 e . 33%
first time TeCurrng
visitors visitors ;
28% 72% /_more than 5 times

once
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Fig. 4. Frequency of travelling to the Curonian Spit (own survey; big circle: N=400, small
circle: N=239)

4 pav. Apsilankymy Kursiy nerijoje daznumas (individualus tyrimas: didelis apskritimas: N = 400, maZzas
apskritimas: N = 239)

By the analysis of the age structure a mostly young audience emerged. 75% of the
400 questioned guests were younger than 46 years. Differentiated between the nationalities
the analysis showed an obvious lower age average for the Lithuanian in contrast to the
Western European guests: 85% of the Lithuanians were younger than 46 years, while 53%
of the Western European guests were 46 years and older. With re-gard to the perspective
development of tourism on the Curonian Spit, the lower age average is to be attached
major importance, because these guests will also be able to make a journey in the next
twenty or thirty years.
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Fig. 5. Length of stay of the interviewed guests (own survey; N = 400)
5 pav. Apklaustyjy sveciy buvimo Kursiy nerijoje trukmé (individualus tyrimas: N = 400)

The main holiday resorts on the Curonian Spit are traditional and on account of
the accommodation facilities the villages of Nida and Juodkranté. The dominating
accommodation type was with 48% the holi-day flat or rented private room, which is
mainly observed in the countless fishermen houses. The accommo-dation type “hotel”
was given merely from 16% of the questioned overnight stay guests and was mainly de-
manded by the West Europeans. The only camping place of the Curonian Spit in Nida
was used to a com-paratively less degree by 5% and with priority by Western Europeans.
For the marketing at the source mar-kets an analysis of the guest profile as well as the
habits and requirements of the different nationalities is of high relevance. A target-oriented
advertising at the suitable markets is the basis for winning new guests. Table 1 shows
separately essential characteristics of the Lithuanian and Western European guests, as the
proportionately biggest groups of all interviewees.

Table 1. Characteristics of the holiday behaviour of Lithuanians versus West Europeans on the
Curonian Spit (own sur-vey)
1 lentele. Atostogaujanciy sveciy is Lietuvos ir Vakary Europos elgesio skirtingumai (individualus tyrimas)

Characteristics Lithuanian West European

Frequency of travelling Recurring visitors, also in future First time visitors

Length of stay Shorter holiday trip (5-13 days) Short break (24 days)

Place of accommodation Mainly in Juodkranté Mainly in Nida

Accommodation type 56% in holiday flats 33% in hotels, in total more indifferent

Age Younger age groups predominate Older age groups predominate

Travel incentives Scenery, sun/ sand/ beach Discover an unaquainted country, scenery

As pects to attract attention Have been before Friends or relatives, print media

Main activities Experience of landscape, recovery & idleness Enjoy the culture, see the sights, experience of
landscape

7. Guest satisfaction

In view of the marketing and the future development the purpose of the investigation
was to exam-ine what puts out the special charm, or what the guests especially like.
According to the results of the sur-vey, in addition to the beauty of scenery (67% of the
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interviewees stated this aspect) and the beach at the Baltic Sea (31% of the respondents), it is
the tranquillity (29% of the respondents) that is appreciated in par-ticular by the Lithuanian
guests. Due to the fact that for a domestic holiday at the seaside, there are merely available
the cities of Palanga and Neringa, this aspect is stated more often by the Lithuanians.
While the touristic intensely developed Palanga on the northern Baltic coast resembles an
“entertainment district” in high season, the Curonian Spit emits comparatively a lot of rest.
In addition to this, positively to be men-tioned is the relatively high percentage of those,
who has highlighted the inhabitants and her way of life, 10% of all interviewees gave this
answer. The climate (9%) and the cleanliness (6%) are also aspects, which positively attract
the guests’ attention.

To be aware of the positives, nevertheless, is not enough to guarantee the high number
of regular visitors or to attract new ones. For this, grievances should be identified, which
have an annoying affect on the stay. The analysis of the survey shows that on the one hand
the guests were very content in general (36% of the interviewees noticed that nothing
displeases them), but on the other hand it also demonstrates great weaknesses in leisure
facilities (18% of the interviewees). In particular, the absence of entertainment facilities in
the evening and attractions for children was criticized. Furthermore, the survey has resulted
that also shopping facilities (14% of the interviewees) are insufficient. Not only the quantity
of stores is low, but also the range of goods. Moreover, in contrast to non-tourist regions
the prices are comparatively high, so that the local population does their shopping mostly
in Klaipéda. Another aspect concerns the cultural offer (6% of the interviewees), which is
regarded not only as too limited, but also according to own experiences, as not acceptable
and not up-to-date. Likewise 6% of the interviewees criticized the gastronomic offers, which
were appraised qualitatively as well as quantitatively as insufficient. Also the critical remarks
to the service (5% of the interviewees) and unfriendliness (3% of the interviewees) should
finally be emphasized, because of their relevance for the guest satisfaction and thereby for
the return. As well, this point of criticism can be an ex-pression of a changing mentality of the
local population or of the tourist suppliers. The “snub” of a big mass in guests seems to gain
in importance in contrast to quality of guest relations, with which the Curonian Spit could
run the risk to lose its friendly and cosmopolitan character.

8. The regional-economic meaning of tourism

The tourism is a growth trade, which consists of a huge number of services and
material goods, which form a complex net of interactions. All services and material goods
that a guest asks directly at the supplier, lead to the direct added value in the region.
Therefore, direct effects arise mainly in the field of lodging and catering, in the field
of traffic, in retail trade as well as for tour operators. Since these tourist suppliers are
dependent on ancillary industries and these again on other ancillary industries, long value
chains originate. This indirect demand arises especially in the field of construction, in the
trade and crafts sector, in the wholesale trade, in the food economy, in advertising agencies,
at energy providers and insur-ers. The turnovers from the direct and indirect demand lead
to a higher purchasing power of the regional population, which allows on the other hand
a higher demand in consumption goods and leads to an increase in total demand (induced
added value) (Eisenstein; Rosinski, 2004).

In addition to these value chains, important employment effects originate from
tourism. In the course of the independence of Lithuania and the implementation of the free
market economy, circulations took place also in the catering and hotel industry. According
to information of some tourist suppliers, there were temporarily a lot of dismissals in
this sector during the immediate years after the independence. In contrast to this, the
official statistics for 1995 till 1998 show rapidly increasing employee’s figures in hotels
and restaurants (118 on 323) on the Curonian Spit, which have slightly decreased again
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during the subse-quent years. For the year 2003, 222 employees are indicated in all hotels and
restaurants (Department of Sta-tistics to the Government of the Republic of Lithuania, 2005).
At this point, it should be pointed out again that only hotels and restaurants enter the statistics,
but not the private suppliers. Even if they have no em-ployees, the employment effects, which
are insufficiently quantifiable, affect this segment of the hotel indus-try likewise.

The distinctive seasonality does not allow a continuous employment in tourism on the
Curonian Spit. In particular, the seasonal workers like bicycle renters, souvenir and fish sellers
or icemen pursue their specific seasonal work on the Curonian Spit only for few months of
the year, off-season they work in other economic sectors. This activity means a profitable
second job for which they even take a vacation from their regular work. This division of labour
cannot only be regarded economically but also spatially: According to informa-tion of many
suppliers, most employees in the tourism sector are only living on the Curonian Spit during
the season, their main residence and main workplace is mostly located in the bigger cities.

9. Future efforts for the destination

To extend the market position in the intensifying competition, increased efforts are
made by the Curonian Spit to enhance the guest figures. Based on the relatively short
season an expansion of this is obvi-ous to increase the economic efficiency. According to
information of the travel agency BaltTours in Nida, strategies exist to establish a second
season at the turn of the year by the organisation of New Year’s Eve travelling and the
traditional ice fishing. The municipality of Neringa pins their hopes on a bridge, which
should connect the Curonian Spit with the opposite side of the lagoon. As the bridge will
entail probably an even higher traffic volume than exists already, this plan is to be seen
quite critically. However, there is no written information available to the municipality of
Neringa. Forward-looking are efforts in the field of envi-ronmental protection and nature
conservation. According to information of the national park office, these measures range
from zoning, planning of a new visitor centre in Juodkranté, the construction of pathways
and a visitor management up to environmental education projects for children and school
classes. Even if these activities in the nature conservation do not contribute directly to an
increase of the visitor figures, they are still an important element of the tourist development
on the Curonian Spit. To present itself at the mar-ket as an eco-friendly destination becomes
more and more important today and additionally contributes decisively to the fact that
this destination is still also preserved for future generations. Nonetheless these divergent
attempts cause conflicts of interests, of which many of the responsible persons are aware of
and who try to take remedial action by qualified projects.

10. The Curonian Spit in the European context

Apart from the enlargement of the tourist market accompanied by the positive
economic effects, the in-tegration in the European context enabled the Curonian Spit to
participate financially as well as coopera-tively in Europe. By financial assistance of different
EU programs (in particular PHARE and EFRE), several transnational co-operations are
already developed in which also stakeholders of the Curonian Spit were involved. Against
the background of the vulnerable landscape, a growing action readiness can be ascer-
tained, which is based on the knowledge that:

¢ in Soviet time less consideration had been shown for the nature and environmental
protection, respec-tively massive overexploitation was practised.

e an intact nature (as the capital of the tourism) is the basic condition for the success
of a sustainable tour-ist destination.

e the tourist offers have to adapt to the demands, so that the Curonian Spit can
remain on the tourism market.
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¢ all components of a sustainable development should be considered to strengthen
the regional economy.

¢ the return to common cultural-historical history in the Baltic Sea region facilitates
the integration in the European context.

* co-operations and exchange of experience are necessary to solve transnational
problems.

Exemplary for the engagement of the most different stakeholders on the Curonian
Spit can be named the projects “Coastal Sustainability as a Challenge”, “EAGLE” or also
“LAGOMAR Key to history - Key to the future”, which, apart from the removal of apparent
problems, are aimed at pointing out new strategies and courses of action for the touristic
future as well as to guarantee exchange of experience by passing on best-practice-examples
(BSR Interreg III B, n.d.).

11. SWOT analysis

Although a wealth of positive first signs can be recognised to adapt the tourism
to international standards and to make tourism consistent with the damageable nature,
deficits exist in different fields as the following SWOT analysis demonstrates. By a
comparison of strengths and weaknesses which are based on the present situation as well as
opportunities and threats which deal with the future formation, important fields of action

can be identified. In table 2 the central results of the presented study are summarised.

Table 2. A comparison of essential strengths, weaknesses, opportunities and threats
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12. Need for action

To maintain itself at the international tourist market, the Curonian Spit has to remain
competitive and, at the same time protect the touristic basis — the natural and cultural
heritage. But for this, a big call for action exists in several sectors, so that based on the
SWOT analysis the following fields of action can be identified:

e Protection of culture and environment

¢ Intensification of transnational co-operations
* Enhancement of quality

* Formation of a specific image and marketing
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Field of action 1: Protection of culture and environment

As a base not only for tourism, but also as the basis of life of locals, it is required to
force the preven-tive measures of the regional and cultural values. The growing importance of
tourism and the increasing number of tourists strengthens the impact on nature as well as on
the ethnic culture. The further tourist de-velopment requires a high level of sensitivity towards
these values, which is only possible if conflicts of in-terests will be eliminated and a common
purpose will be defined. Therefore, the strengthening of the col-laboration between the
national park management and the municipality should be the central aspect of planning.

Field of action 2: Intensification of transnational co-operations

A further object for a sustainable tourism development describes the intensification
of the transna-tional and transregional co-operations. In this connection, not only the
financial aspect should be empha-sized, but rather the exchange of experiences with other
countries and regions, which depend on tourism as the Curonian Spit on the one hand, but
on the other hand committed themselves to environmental protec-tion. In view of the trend
towards the experience of nature, the national park tourism becomes more impor-tant
(Eagles; McCool; Haynes, 2002), however, conflicts of interests are mostly preprogrammed.
Here best-practice-examples can help to avoid problems and to find sustainable solutions
for a linking of tourism and nature conservation.

Field of action 3: Enhancement of quality

Even if the tourism still prospers, the competition between the destinations aggravates
and the qual-ity management becomes more and more important. In order to not risk losing the
position in the interna-tional competition, evaluations and qualification measures are necessary.
However, in the discussion about enhancement of quality in tourism, it has to be marked critically
that quality has its price and that a high-priced tourism will have consequences on the composition
of the guest structure. In this context the question arises whether the trend towards the high-priced
quality tourism is really welcome or whether a mixed offer should be aimed for all social classes.

Field of action 4: Formation of a specific image and marketing

In view of the future development of tourism, another central action field can be
named: the insuffi-cient marketing strategy so far. Although the presently high figures of
guests give the impression that a re-working of the current marketing strategy is redundant,
this becomes more important, the greater the mar-ket becomes. As on the one hand the trend
to travelling abroad has also reached the Eastern European coun-tries and additionally,
concerning the German guests meanwhile the question come up whether the home-land
factor or the inquisitiveness factor is possibly already discussed, but on the other hand the
Curonian Spit has become increasingly more interesting for Southern European guests, a
target-oriented high-quality marketing of the Curonian Spit will be unavoidable in new
source markets. To be able to develop an effec-tive marketing strategy, it is still to be clarified
with which image the Curonian Spit should be commercial-ised and at the same time stand
out against other destinations. For this purpose planning agencies of the Curonian Spit
should work increasingly on their image and on a unique selling proposition.

Formation of a master plan

As the objectives of the above mentioned fields of action strongly differ from each other
and, in addi-tion, a lot of individual measures are usually ineffective in view of a sustainable
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development, it is necessary to form a master plan which is aimed at the strengthening of the
regional economy as well as at the preserva-tion of the ecological and socio-cultural bases and
contributes therefore to a sustainable tourism develop-ment. This master plan should not confine
itself to measures for the realisation, but contain in particular also instruments for monitoring and
evaluation. According to own studies and the questioning results this aspect seems especially
important. Furthermore, the planned and realised measures as well as the evaluation re-sults
should be put forward for discussion. Additionally local stakeholders should be involved to ensure
the exchange of experience and therewith to benefit from the evaluation process. It still lacks of
such a compre-hensive master plan on the Curonian Spit, which could provide improvements.

Conclusions

Encouraged by the increased figures of guests and the traditional popularity of the
Curonian Spit as well as the “new” guests especially from Southern Europe the municipality
of Neringa and the national park management aim at consolidation of Curonian spit as a
tourist destination. In addition to several minor points of criticism, an explanation of the
prospective direction and the marketing is essential. As previously mentioned, due to the
price increase accompanied with an exclusion of low-income social classes, a position-ing
in high-priced cultural tourism should be seen critically. Based on the natural potential,
a shifting of the priorities in favour of environment appears very useful. Accordingly, a
positioning in nature tourism in combination with some high-quality cultural experiences
seems to be the only possibility to run the tourism on the Curonian Spit sustainable. Even
if the persons responsible already rose to varied challenges, the proc-ess of change is not
finished yet. The main task, however, is to be aware of the changing demands and to be
aware of the vulnerability of the environment, so as to react adequately. In this way, it can be
guaranteed not only that the inhabitants will be able to consolidate their basis of existence,
but also that the following gen-erations of tourists will find an unspoiled nature, too.
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Turizmas ir rekreacija Kursiuy nerijoje — rekreacinis geografinis
vystymasis ir perspektyvos ES Salyje naréje

Santrauka

Turizmas Kursiy nerijoje turi labai senas tradicijas. Jis pradéjo vystytis XIX amziuje.
Tuo metu Kursiy nerija pirma karta nustojo btti tik vietinés reikSmés gyvenviete. Buvo
sukurta ir vietiné architektiira: didingos vilos ir Zvejy vasaros nameliai, skirti turizmui.
Taciau priklausymas Soviety Sajungai radikaliai pakeité statyby ir patalpy nuomojimo
pobidj ir gyventojy struktiirg. Prasidéjo iSpléstinis turizmo infrastruktiiros vystymas.
Jis sustipréjo po nepriklausomybés atgavimo 1990 metais ir po Lietuvos jstojimo j ES
2004 metais. Atsakingi asmenys stengési nekartoti sovietinés epochos klaidy ir atgaivinti
Kursiy nerijos prieskarines tradicijas. Sias pastangas atspindéjo ne tik zvejy nameliy
atstatymas ir iSsaugojimas, bet ir pasitla turistams. Be to, dél integracijos i Europos
konteksta atsirado galimybés Kursiy nerijai finansiSkai ir kitaip bendradarbiauti su
Europos valstybémis. Atéjus finansinei pagalbai i§ Europos Sajungos, Kursiy neri-ja émé
dalyvauti jvairiose tarptautinése programose ir bendruose projektuose.

Sveciy apklausa parodé, kad KurSiy nerija yra ypac populiari tarp Lietuvos
gyventojy. Svediai i$ Lietuvos yra gerokai jaunesni nei sveciai i$ kity Saliy. Pagrindiniai
nurodyti KurSiy Nerijos traukos veiksniai yra Sie: grazus krasStovaizdis, galimybeé
praleisti atostogas pajtryje ir troskimas pazinti naujg Salj. Ryty Prusija ir ypaé Vokietija
yra pagrindiniai potencialiis turisty Saltiniai rinkoje. Paskutiniais metais, Lietuvai jstojus
i ESir tapus placdiau Zinoma Europos valstybéms, Kursiy nerijg vis dazniau lanké ir kity
Saliy turistai.

SWOT analizé parodé, kad nemazai dar reikia nuveikti jvairiose srityse.
Be krasStovaizdzio ir kulttiros, kaip turizmo pagrindo, iSsaugojimo, reikia sustiprinti
bendradarbiavima ir gerinti turizmo infrastruktiros kokybe. Be to, subalansuoto
regioninio vystymo vardan ypatinga reikSmé tenka ne tik ekologinio pagrindo
iSsaugojimui bet ir ekonomikos vystymui, kadangi nerijos gyventojai ekonomiskai labai
priklauso nuo turizmo industrijos. Atsakingieji asmenys turéty skirti nemazai laiko
Kursiy nerijos jvaizdzio kuirimui ir marketingui. Tuo atveju Kursiy nerija turés puikias
galimybes jsitvirtinti tarptautinéje turizmo rinkoje.
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Ivadas

Kiekybiniai aplinkos reiskiniy vertinimo duomenys leidzia juos palyginti
tarpusavyje bei analizuoti ty reiskiniy raida. Ekstremalts (didziausi bei maziausi)
reiskiniy ar objekty grupés kiekybinio vertinimo dydziai nubrézia juos formavusiy
procesy pasireiskimo bei intensyvumo ribas. Kita vertus, ekstremaltis dydziai yra
svarbtis edukacine prasme, nes jie yra visuomenei jdomesni bei lengviau jsimenami,
kartu didinantys doméjimasi bendra reiskiniy grupe.

Aplinkos kiekybinj vertinima, ypac ekstremaliy dydziy, riboja taikomojo tyrimy
metodo bei naudojamy prietaisy galimybés. Tyrimai niekuomet neapima visy erdvés ar
laiko tasky ir yra atliekami tam tikrais intervalais, o ekstremaliy dydziy pasireiskimas laiko
ir erdvés atzvilgiu yra stochastinio pobtudzio. Tad absoliuciai tiksliai ekstremaliy dydziy
jvertinti nejmanoma, tac¢iau, taikant detalesne tyrimy metodika bei jautresnius prietaisus,
didéja tikimybé tiksliau nustatyti ekstremuma.

Ezery gylis — tai praeityje vykusiy geomorfologiniy procesy bei dabartiniy
hidroklimatiniy salygu apibréztas dydis. Lietuvos teritorija pasizymi tiek jos reljefa
formavusiy geomorfologiniy procesy, tiek klimato rodikliy nuosaikumu, tad ir ezery
ekstremali gylio reikSmé néra jspudinga pasaulio mastu. Taciau Salies mastu $is dydis yra
reikSmingas gamtinés aplinkos pazinimui bei edukacijai. Didziausia Lietuvos ezery gelmé
- 60,5 m — Tauragno ezere (Utenos r.) buvo iSmatuota dar XX a. pirmoje puséje. Taciau
vélesniais metais plane nurodytoje vietoje tokio gylio iSmatuoti nepavyko, tad egzistavo
jvairios prielaidos apie turimy duomeny netikslumus ar ezero dubens poky¢ius, taip pat
hipotezés, kad giliausias Lietuvoje gali biiti kitas ezeras. 2007 metais buvo atlikti kartotiniai
Tauragno ezero batimetriniai tyrimai. Kartu buvo atlikti ir antro pagal gylj Lietuvos ezero
Malkeéstai¢io (Moléty r.) batimetriniai tyrimai, kad bty patvirtinta ar atmesta hipotezé,
kad Sis ezeras galéty biti gilesnis nei Tauragnas. Didziausias Malkéstaic¢io gylis — 57,0 m
—buvo iSmatuotas XX a. viduryje.

Sio straipsnio tikslas — isanalizuoti Lietuvos eZery didZiausios gelmés tyrimy raida
bei jvertinti Sio dydzio kaitos priezastis.
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1. Tyrimy metodai

Didziausias ezero gylis — tai skirtumas tarp vandens lygio ir Zemiausios dugno
altitudés. Abu Sie dydziai gali baiti nustatomi pagal skirtingas metodikas, tad didZiausio
ezero gylio kaitg lemia ne tik aplinkos salygy, bet ir tyrimo metodikos nevienodumai.

Vandens lygio altitudé nustatoma pagal eZero vandens matavimy stotyje (jei tokia
veikia)iSmatuotg vandenslygjbatimetriniy tyrimy data arbaezerovandenslygioniveliacijos
nuo artimiausio geodezinio reperio duomenis. Tauragno ezero vandens lygis (absoliutusis
aukstis naudojantis Baltijos auks$ciy sistema, toliau — BS) nustatytas pagal Tauragny ezero
vandens matavimy stoties 2007-07-31 (pagrindiné batimetriniy tyrimy data) vandens lygio
matavimy duomenis. Malkéstaicio ezero vandens lygis (BS) matavimo dieng nustatytas
atlikus niveliacijq tarp vandens lygio bei artimiausio geodezinio reperio (Nr. 745-0387,
Moléty r., éiulénq sen-ja, Pavarnyniuy k., reperio koordinatés X=6127553,4, Y=595157,1,
altitudé 156,32). Kadangi konkrecios dienos vandens lygis yra atsitiktinis dydis, ezero gylj
tikslingiau skai¢iuoti remiantis bendresniu ir ilgalaike vandens telkinio biikle atspindinciu
rodikliu — vidutiniu vandens lygiu. Tauragno ezero vandens matavimai atliekami nuo
1956 mety. Sio laikotarpio vidutinio vandens lygio altitudé 164,45 m. Siekiant tiksliau
apibiidinti dabarting ezero biikle, didZiausio gylio skai¢iavimams buvo pasinaudota ne
visy stebéjimy, bet hidrologijoje bei klimatologijoje standartizuoto laikotarpio — 30 mety —
Tauragno eZero vandens lygio norma. 1976-2005 metais Tauragno vidutinio vandens lygio
altitudé — 164,49 m BS. Matavimy dieng nustatytas didZiausias gylis perskaiciuotas pagal
skirtuma tarp matavimy datos vandens lygio ir jo normos.

Ankstesniyjy Tauragno gylio matavimo rezultaty tokiu biadu patikslinti
nejimanoma, nes ezero vandens rezimas tuo metu nebuvo stebimas. Nezinoma, kaip buvo
nustatyta matavimy apraSyme nurodyta eZero vandens lygio altitudé, ar buvo atliekama
niveliacija batimetriniy matavimy dieng. Ankstesniyjy tyrimy aprasyme pateikta Tauragno
vandens altitudé (165,5 m) virSija ezero vandens lygio svyravimo ribas, nustatytas 1956—
2005 m. vandens matavimy (nuo 163,97 m 1971-11-15-16 iki 165,36 1994-04-08-09). Tokios
aukstos altitudés patikimumui jvertinti buvo atlikta hidroklimatiniy salygy analizé pagal
Utenos meteorologijos stoties duomenis. Nustatyta, kad 1932 m. iSsiskyré itin dideliu
metiniu krituliy kiekiu — 803 mm, kuris 20% virsijo Sios stoties krituliy norma ir 5% — 1994
m. krituliy kiekj. Tad tikétina, kad 1933 m. pradZioje vandens lygis galéjo virsyti 1994 m.
vandens lygio maksimuma.

Malkéstai¢io vandens rezimo ilgalaikiai stebéjimai nebuvo atliekami, tad jo
dabartinio gylio skai¢iavimams naudojami matavimy datos vandens lygio niveliacijos
rezultatai, o ankstesniojo — literatiiros Saltiniuose nurodyta vandens lygio altitude.

2007 metais batimetriniai matavimai atlikti garsomaciu JRC PLOT-700FX Color
Plotter / FishFinder su GPS navigacine sistema, RS5-232 sgsaja sujungtu su neSiojamuoju
kompiuteriu duomeny registravimui. Si ir kita papildoma jranga (lotas, kompasas, rankinis
GPS imtuvas, akumuliatoriai ir kt.) buvo sumontuota valtyje. garsomacio [RC programa
leidzia nustatytais laiko intervalais (kas 2 sekundés) registruoti gylj, t. y. atstuma nuo
garsomacio siystuvo-imtuvo iki dugno (10 cm tikslumu), bei geografing padétj (ilguma
ir platuma 0,001" tikslumu). Be to, prietaiso ekrane galima stebéti slenkancia spalvota
diagrama, vaizduojancia vandens telkinio vertikaly pjavi nuo pavirsiaus iki dugno pagal
nuplauktg profilj, matuoti ezero dugno nuosédy storj bei papildomus parametrus (valties
plaukimo greitj ir kt.).

EZery gyliui matuoti buvo pasirinkti skersiniai ir iSilginiai profiliai: >40 profiliy
Tauragne ir ~ 20 profiliy Malkestaityje. Profiliy iSdéstymas ir tarpusavio atstumai buvo
optimaliai parinkti pagal ezery dydj ir forma, siekiant kuo detaliau ir tolygiau istirti plota,
nors tam tikry disproporcijy iSvengti nepavyko. Kadangi pasirinktas optimalus valties
plaukimo greitis (siekiant iSvengti vandens siikuriy aplink garsomacio siystuva) nevirsijo
3-5 km/h, atstumas tarp gretimy iSmatuoty gylio tasky dazniausiai nevirsijo 2,5 m. Dél to

42



profilio tasky tankis pasirodé per didelis, lyginant su atstumu tarp gretimy profiliy (apie
50 m Malkeéstaityje ir 200-300 m Tauragne). Apdorojant rezultatus visy profiliy taskai buvo
iSretinti iki mazdaug 10 m atstumo.

Gylio matavimuy garsomaciu verifikavimui buvo atlikta keletas lyginamuju
matavimy tradiciniu gylio matavimo metodu - lotu.

Rankiniu GPS imtuvu GPSMAP 60Cx (Garmin) buvo iSmatuotos kranto linijos
koordinatés visu eZery perimetru, t. y. 0,0 m gylio riba. Rankinis GPS imtuvas buvo
naudojamas ir batimetriniy matavimy metu, siekiant pakoreguoti garsomacio GPS
sistemos nustatytas koordinates kiekvienam plaukimo profiliui, taip uztikrinant didesnj
matavimo tiksluma blogo rysio su palydovais zonose (miskingi krantai ir pan.). Taip buvo
uztikrintas pakankamai aukstas iSmatuoty gylio tasky geografinés padéties nustatymo
tikslumas — apie 5 m, t. y. <1”.

Matavimo rezultatai (gylis ir koordinatés X, Y) lauko salygomis buvo jraSomi
ASCII formatu j neSiojamojo kompiuterio kietajj diska naudojant Hyperterminal programa.
Batimetriniai planai sudaryti naudojantis Excel skaiciuokle ir Surfer izolinijy generavimo
programa. Gylio izolinijy (izobaty) generavimui Surfer programa buvo pasirinktas
interpoliacijos metodas (linear kriging), optimalus tinklelio (grid) Zingsnis 38,47x37,88 m
Tauragne ir 5,89x5,87 m Malkestaityje, izobaty laiptas — 5 m.

Tauragno bei Malkéstaicio ezery ankstesniy gylio matavimy duomenys pateikiami
remiantis literatiiros Saltiniais bei archyvine medziaga. Tauragno batimetriniy matavimy
metodika apraSyta 1935 m. publikuotame straipsnyje (Bieliukas, 1935). Tikslesniy duomeny
apie Malkéstaicio ezero matavimuy metodika, matavimo tasky iSsidéstyma neisliko. Tuo
laikotarpiu buvo taikomos tokios literatiiroje aprasSytos metodikos: eZerai matuojami kas
50-100 m vienas nuo kito iSdéstytais iSilginiais, skersiniais ar spinduliniais halsais, leidZiant
lota — ant matuojamojo troso pakabinta 2 kg pasvara, arba suskirs¢ius ezerq tam tikro
dydzio kvadratais ir matuojant gylius kvadraty kampuose (Bieliukas, 1961). XX a. 6-ojo
deSimtmecio Geologijos ir geografijos instituto EZerotyros grupés ataskaitose (Lietuvos ...,
1954, Ryty ..., 1955) pateiktuose batimetriniy matavimy faktinés medziagos zemélapiuose
taSkai daZniausiai iSdéstyti kas 50-70 m per 100-200 m nutolusiuose profiliuose arba
kvadraty metodu taikant 100 m kvadrato krastinés ilgj. Analogiska metodika greiciausiai
buvo taikyta ir Malkéstaicio gylio matavimams.

2. Tyrimy rezultatai
2.1. DidZiausios Tauragno gelmés matavimai

Tauragno batimetrinius tyrimus pirma kartg 1933-03-05-09 atliko VDU Geografijos
katedros darbuotojai K. Pakstas, K. Bieliukas, jiems talkinant studentams (Bieliukas, 1935).
Gylisbuvomatuojamas 29 profiliuose: 1iilginis, 25 skersiniai ir 3 papildomi jlankose. Atstumas
tarp profiliy nevirsijo 500 m, matavimo taskai kiekviename profilyje iSdéstyti kas 50 m. Taigi
matavimo taskuy tankis 1933 metais buvo retesnis, negu 2007 metais (1 pav.). Ezero kranto
linija buvo paimta i$ topografinio Zemélapio M 1 : 25 000, batimetrinis planas nubraizytas taip
pat 1: 25 000 masteliu. Izobaty laiptas tiek 1933, tiek 2007 metais parinktas vienodas — 5 m.

Vandens lygio altitudé 1933 m. matavimuy metu (165,5 m) buvo 0,6 m aukstesné nei
2007 m. Dél Sios priezasties, 2007 m. duomenimis, ezero plotas mazesnis 2%, tiiris — 3%. Taciau
nepaisant Zemesnio vandens lygio 2007 m. matavimy metu iSmatuota didZiausia eZero gelmé
yra 2 m gilesné. Vandens lygio kaitos jtaka gylio poky¢iui buvo eliminuota perskai¢iuojant
abiejy matavimy rezultatus pagal 164,49 m altitude — paskutiniy publikuoty per 30 mety
(1976-2005) Tauragno vandens lygio duomenuy norma. Abiem matavimy laikotarpiais ezero
vandens lygis buvo aukstesnis nei 1976-2005 m. norma, taciau nevienodai: 1933 m. kova
ezero lygis buvo aukstesnis 1,0 m, 2007 m. liepa — 0,39 m, tad skirtumas tarp ankstesniyjy bei
dabartiniy matavimy rezultaty dar padidéja: 2007 m. iSmatuota didziausia Tauragno gelmé
yra net 2,6 m didesné nei iSmatuotoji 1933 m. (1 lent.).
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1 pav. Tauragno gylio matavimo tasky (profiliy) iSdéstymo schema: a — 1933 m., b — 2007 m.
Fig. 1. Arrangement of Tauragnas depth measurement points (profiles) in 1933 (a) and in 2007 (b)

1 lentelé. Pagrindiniai Tauragno morfometriniai rodikliai
Table 1. Main morphometric indices of Tauragnas Lake

1933 m. matavimai /

AN 2007 m. matavimai / Measured in
Radiklnl Jndes Measured in 1933 2007

Altitudé / Altitude , m BS 165,5 164,49 164,88 164,49

Plotas / Aren, m2 5126600 5032730

Tiris [/ Volume, m* 95646470 92707611

Kranto linijos ilgis / Length of littoral line, m 24000 24354

Didziausias gylis / Maximal depth, m 60,5 59,5 62,5 62,1

Vidutinis gylis / Average depth, m 18,66 18,42

2007 metais atlikty tyrimy duomenimis, didZiausias
Didziausios gelmés koordinatés: X=6147465, Y=616610 (2 pav.).
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4 DidZiausias gylis 62,1 m (X=6147465, Y=616610)

The deepest point Sudaryta 2007 08 01
Compiled Of 08 2007

2 pav. Tauragno ezero batimetrinis planas
Fig. 2. Bathymetric plan of Tauragnas Lake

2.2. Didziausios Malkeéstaicio gelmés matavimai

Pirmuosius Malkéstai¢io batimetrinius matavimus 1956 m. atliko Geologijos ir
geografijos instituto EZerotyros grupés darbuotojai. Nors tikslios Malkéstaic¢io batimetriniy
tyrimy metodikos aprasymo nepavyko rasti, remiantis analogija su kitais ty mety tyrimais,
galima teigti, kad matavimo taskai nebuvo iSdéstyti arciau nei 50 m vienas nuo Kkito.
Dabartiniy matavimy tasky tinklas buvo tankesnis (3 pav.).

3 pav. Malkeéstaicio gylio matavimo tasky iSdéstymo schema 2007 m. atlikty matavimy metu
Fig. 3. Main morphometric indices of Malkéstaitis
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1956 metais atlikty tyrimy aprasyme taip pat nenurodyta (ar nebuvo iSmatuota) ir
tiksli ezero vandens lygio altitudé matavimy metu. EZero tyrimy ataskaitoje paminéta, kad
Malkeéstaic¢iovandenslygioaltitudé yraapie153mBS (Moléty..., 1956). 1950 metais padarytoje
1:25000 mastelio topografinéje nuotraukoje nurodyta ezero vandens lygio altitudé 150,3 m.
Jei 1956 m. matavimy metu Malkéstaicio vandens lygio altitudé buvo 153 m, skirtumas tarp
1956 ir 2007 metais atlikty matavimy, eliminavus vandens lygio kaitos jtaka, sudaryty 0,86 m
- tiek pagal naujausius matavimus sumazéjo maksimalus ezero gylis (2 lent.). Priémus
prielaida, kad Malkeéstaicio vandens lygio altitudé 1956 m. buvo 150,3 m, maksimalaus
gylio sumazéjimas siekty net 3,56 m.

2 lentelé. Pagrindiniai Malkéstai¢io morfometriniai rodikliai
Table 2. Main morphometric indices of Malkéstaitis

2007 m. matavimai /

Rodiklis / Index 1956 m. matavimai /[ Measured in 1956 Measured in 2007
Altitude / Altitude, m BS ~153 149,16 149,16
Plotas / Area, m? 202000 156568
Taris / Volume, m? 2480000 2161966

Kranto linijos ilgis /

1900 1705

Length of littoral line, m
Didziausias gylis / 570 5316 523
Maximal depth, m ’ ! ’
Vidutinis gylis /
Average, m e -

0 100 700 m 149,78 A

" Didziauvsias gylis 52,3 m (X=06125640, Y=593850)

Tadpmipn Sudaryta 2007 08 02 - 09 23

Compiled 02 05 - 09 25 2007

4 pav. Malkéstaicio ezero batimetrinis planas
Fig. 4. Bathymetric plan of Malkéstaitis Lake
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Pagal ezero duburio $laite iSlikusius buvusio atabrado poZymius galima teigti, kad
Malkeéstaicio ezero vandens lygis Siuo metu yra 2-3 m Zemesnis nei ankstesnis, taigi tikétina,
kad eZero vandens lygio altitudé 1956 m. matavimy metu buvo apie 153 m. Ankstesnj
aukstesnj ezero lygi minéjo ir paezerés gyventojai. EZero vandens lygis grei¢iausiai
pazeméjo dél XX a. 7-ame deSimtmetyje apyeZerés pelkiy melioracijos. 1956 metais
Malkéstaicio tyrimy ataskaitoje (Moléty ..., 1956) nurodyta, kad ezeras nenuotakus, taciau,
melioruojant apyezere, buvo iSkastas iki Siol egzistuojantis kanalas i5 Malkeéstaicio j
Malkeésto ezera, dél ko greiciausiai ezeras ir pasekléjo: dabartinis eZero plotas, lyginant su
1956 mety, yra mazesnis 22%, ttris — 13% (2 lent.).

2007 metais atlikty tyrimuy duomenimis, didZiausias Malkéstaicio gylis — 52,3 m.
DidZiausios gelmés koordinatés: X=6125640, Y=593850 (4 pav.).

3. Rezultaty aptarimas

2007 metais atliktais batimetriniais tyrimais nustatyta didesné Tauragno ezero gelmeé,
negu iSmatuotoji 1933 metais. Evoliuciniy geomorfologiniy procesy, galéjusiy sukelti
tokius reikSmingus dugno poky¢ius (2,62 m per 74-rius metus, t. y. vidutiniskai 3,5 cm
per metus), tikimybé Siame létos vandens apykaitos eZere, kurio vandens masé pasikeicia
mazdaug per penkerius metus skaiciuojant pagal nuotékio norma 8-9 1/s i km? (Gailiusis
ir kt., 2001), yra minimali. Duomeny apie katastrofinius reiskinius (Slaity nuosliauzas ar
pan.) laikotarpiu tarp matavimy nerasta. Antropogeninio poveikio Tauragno vandens
rezimui ar geomorfologiniams procesams taip pat nenustatyta. Labiausiai tikétina, kad
tokius nevienodus Tauragno didZiausios gelmés matavimo rezultatus lémé matavimy
metodikos skirtingumai. Sutankintas matavimo tasky tinklas, ypac¢ didziausios gelmés
areale, padidino tikimybe rasti giliausig ezero vieta.

Dél nepakankamai tiksliy ankstesniyju tyrimuy duomenuy negalima jvertinti
matavimy metodikos poky¢iy jtakos Malkeéstaicio ezero didziausio gylio bei kity rodikliu
kaitai. Taip pat néra duomeny apie eZero vandens lygio kaitg, taciau is literatiiroje minimy
bei preliminariai nattiroje nustatyty pakitusio vandens rezimo pozymiy galima teigti,
kad $iuo metu Sio eZero vandens lygio altitudé yra pazeméjusi. Malkéstaicio didZiausio
gylio sumazéjima, lyginant su XX a. viduriu, salygojo dél tkinés veiklos pakites ezero
vandens rezimas.

Gilieji Lietuvos ezerai maksimaliu gilumu yra gana panasiis j kaimyniniy Saliy
giliuosius ezerus (3 lent.). Latvijos giliausias eZeras Dridzis siekia 65,1 m, Baltarusijos
Dolgoye — 53,7 m. Lenkijoje yra 7 eZerai, kuriy gyliai virsija 60 m ir i§ kuriy giliausiame
— Ancioje 1997 m. iSmatuota 106,1 m gelmé. Beje, Sis dydis nustatytas Lenkijoje atlikus
kartotinius giliausiyjy ezery batimetrinius matavimus, yra 2,4 m mazesnis nei buvo
aptiktas pirmaisiais tyrimais 1934 m. (Choiniski, Skowron, 1998).

ISvados

1. Norint nustatyti didziausia gelme bei jos pokytj, svarbu tiksliai apibrézti dviejy
didziausig ezero gylj lemianciy rodikliy — vandens lygio altitudés bei Zemiausios dugno
altitudés — nustatymo metodika.

2. Ezero gylj geriau vertinti ne i$ atsitiktinés matavimo datos vandens lygio
amplitudés, bet i$ ilgalaike eZero buikle apibendrinancéio rodiklio — vidutinio vandens lygio
(esant matavimy duomenims).

3. DidZiausio gylio reikSmeés poky¢iai labiausiai priklauso nuo matavimy metodikos
kaitaliojimo.

4. 2007 metais atliktais batimetriniais tyrimais patvirtinta, kad Tauragnas yra
giliausias Lietuvos eZeras — naujai nustatyta didZziausia Lietuvos ezery gelmé — 62,1 m.
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3 lentelé. Giliausieji Lietuvos ir kaimyniniy saliy eZerai
Table 3. Deepest lakes in Lithuania and neighbouring countries

Didziausias % i
. . Matavimy metai I
EZeras/ Salis, regionas / Country, region Gylis/ Measurement Puonseny Mitlais
Lake 8 yereg Maximal reme Data source
date
depth, m
; Siaurés ryty Lenkija, Palenké
. iaurés rytuy Lenkija, Palenkeé / 106,1 1997

North East Poland (Podlaskie)
Siaurés vakaru Lenkija, Vakary
Drawsko Pomeranija [ North West Poland, 82,2 1998
West Pomerania (Zachodniopomorskie)
Siaurés rytu Lenkija, Palenkeé /

ig 74,2 197
Wigry North Esat Poland (Podlaskie)
Siaurés Lenkija, Pomeranija / North
Wezydze Poland, Pomerania (Pomorskie) 6% 198 Choinski, Skowron, 1998
Siaurés rytu Lenkija, Varmija-
— Mozirija / North Fsat Poland,
e : : i 67, 98
Wekiniki Warmin-Mazuria (Warminsko— T 1
Mazurskie)
Siaurés rytu Lenkija, Varmija—
Ba.biqt.y f\’{(‘!xﬁl.'lja i Nnrfh FEast P:ﬂnud, 65,2 1098
Wielkie Warmnia-Mazuria (Warminsko—
Mazurskie)
s Latvija, Latgala, Kraslavos r. / http://www.ezeri.lv/
Dridzis : . 4 65,1 1972
razis Latvia, Latgala, Kraslava District database/
T Ryty Lietuva, Utenosr. [ East 62.1 2007 GGI matavimai / Oun
auragnas Lithuania, Utena District iy - measurements

Siaurés vakaru Lenkija, Vakary
Morzycko Pomeranija / North West Poland, 60,7 1998 Choinski, Skowron, 1998
West Pomemnia (Zachodniopomorskie)

Siaurés Baltarusija, Vitebsko sr. / http://eng. belarustourism.by/

Rolgoye North Belarus, Vitebsk Region R HEZnoma catalog/389_20924.html
. .| Ryty Lietuva, Moléty r. / East GGI matavimai / Own
Malkéstaitis 3 , St 52,3 2007
afkestatis Lithuania, Molétai District measurements
Padéka

Autoriai dékoja Nacionalinei Zemés tarnybai prie Zemés tikio ministerijos uZ
finansine parama ezery didziausios gelmés tyrimams, kurie buvo atlikti nustatant Lietuvos
geografinius ekstremumus. Taip pat uz konstruktyvy bendradarbiavima dékoja Lietuvos
hidrometeorologijos tarnybai.
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The Maximal Depth of Lithuanian Lakes: History and Methods of Research
Summary

The aim of the present article is to analyse the history of investigation of the greatest
lake depth in Lithuania and to evaluate the causes of variation of the obtained values.

The bathymetric measuring of 2007 was carried out using echo-sounder JRC PLOT-
700FX Color Plotter / FishFinder with the GPS navigation system. The coordinates of the
littoral line were determined by manual GPS receiver GPSMAP 60Cx (Garmin). The previous
bathymetric investigations of lakes were carried out by measuring the depth with a plomb
in the points arranged following a scheme.

A bathymetric investigation of Tauragnas Lake was for the first time carried out in
1933. The density of measuring points was sparser than in 2007. The water level altitude in
1933 was by 0.6 m higher than in 2007. Due to this, the lake area in 2007 was smaller by 2%
and its volume by 3%. In spite of the lower water level in 2007, the measured value of largest
lake depth was by 2 m higher. After recalculation of the results of both measurements
according to a uniform water level altitude, the difference between the previous and last
results becomes even greater: the largest Tauragnas depth measured in 2007 is by 2.6 m
higher than the depth measured in 1933. According to the data of 2007, the greatest depth
of Tauragnas Lake is 62.1 m.

It is most believable that the unlike depth measurement results were predetermined
by the differences of measuring methods. The denser network of measuring points,
especially in the area of greatest depth, increased the possibility of detecting the deepest
point of the lake.

The first bathymetric measurements of Malkeéstaitis Lake were carried out in 1956.
The difference between the measurements of 1956 and 2007 amounts to 4.7 m: this is the
value by which the maximallake depth reduced according to the most recent measurements.
After recalculation of depth measurements according to a uniform water level altitude, the
depth reduction value reaches only 0.86 m. The lake water level presumably lowered as a
result of lakeside peat bog reclamation in the seventies of the 20th century. For the purposes
of land reclamation, a canal (still existing) was dug up from the Malkéstaitis Lake to the
Malkéstas Lake what, most likely, entailed the fall of lake water level and reduction of its
morphometric indices: in comparison with 1956, the lake area has reduced by 22% and the
water volume by 13%. According to the data of 2007, the maximal depth of Malkéstaitis
amounts to 52.3.

The evaluation of the maximal depth and its change must be based on accurately
defined method of determining the two indices predetermining the depth value: water
level altitude and bottom altitude. The lake depth evaluation should be based on an index
of long-term lake status — average water level (measured) — rather than on a casual day
amplitude of measured water level.
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Ivadas

Kranto zonos formy (apsauginio papladimio kopagtibrio, papludimiy ir sekliy)
regeneracija bei kranto linijjos konfigtiracijos optimizavimas, grindziamas sanasy
kiekybiniu reguliavimu priekrantéje ir krante, laikomas moderniausia, efektyviausia ir
ekologiskiausia priemone, gerai uzsirekomendavusia kranty apsaugoje visame pasaulyje.
Vien JAV ,dirbtiniy” papladimiy ilgis jau siekia beveik 1000 km, kasmet ten iSpilama
virs 30 mln. m*® grunto. Garsiausiy JAV, Brazilijos, Meksikos, Ispanijos, Italijos ir kity
Saliy kurorty papladimiuose sanasy kiekis papildomas reguliariai. Si kranty tvarkymo
priemoné kaip prioritetiné jau seniai jvardinta ir ES (Hanson et all..., 2002). Pazymétina,
kad nuo ,kiety” jvairaus tipo (bangolauZziai, btiny laukai, bangy atbloksties sienos ir kt.)
krantotvarkos priemoniy taikymo smélétuose krantuose Vokietijoje (bene daugiausia
pasaulyje idiegusioje kietyjy priemoniy) pereita prie kranto sanasy papildymo jau 1951 m.
Kranto zonos rekultivacija Vokietijoje per 1951-1999 m. laikotarpj taikyta 60 kranto ruozy,
viso ispilta vir§ 50 mln. m® grunto. Italijoje pereita prie kranto sanasy papildymo 1969 m.,
ispilta virs 16 mIn. m? Olandijoje — 1970 m., taikyta 30 kranto ruozy, viso ispilta virs 110
mln. m? Pranctizijoje — 1962 m., taikyta 26 kranto ruozuose, ispilta 12 mln. m? Ispanijoje
— 1983 m. taikyta 400 kranto ruozuose, viso ispilta virs 110 mIn. m? Anglijoje — 1950 m.,
iSpilta apie 18 mIn. m? ir iki 2015 m. numatoma ispilti dar 433 mIn. m?, Danijoje — 1982 m.
—31 mln. m? ir t.t. (Hanson et all..., 2002).

Lietuvos jtros kranty tvarkyme, dél dalies ,mokslininky” ir valdininky
konservatyvaus poziirio bei neiSmanymo (placiai paplites posakis ,,...pinigy pylimas j
jura...”), kranto zonos sanasy papildymo priemonés taikymo praktika krantotvarkoje kol
kas labai nedidele.

Pirmieji papliidimio sanasy papildymo darbai Lietuvoje buvo atlikti 1989 m. Siauriau
Palangos, ties Kunigiskeémis. Sioje vietoje, 1 km ilgio ruoze, buvoispilta apie 30 000 m? smélio.
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Papliidimio rekultivacijai buvo panaudotas i§ Sventosios uosto pietinio molo vidinés
puseés iSkastas smeélis. Kadangi po smeélio iSpylimo buvo atlikta tik viena niveliacija,
apie Sio ruozo rekultivacijos poveikj kranto biiklei Zinoma palyginus nedaug. Atlikus
pakartoting niveliacija nustatyta, jog ,net po keleto ilgai trukusiy Storminiy bangavimy
sausuminéje kranto zonos dalyje pasiliko apie 70 % uzpilto smélio...” (Kirlys, 1993).
Be to, rekultivacijos metu uZzpiltos papliudimyje atsidengusios (po ekstremaliy 1983 m
ziemos audry) holoceno durpiy iSeigos vél atsidenge tik po 1993 m. sausio meén. uragano
(Zilinskas, Janukonis, Lazauskas, 1994). Taigi galima teigti, kad (nepaisant nedidelio i$pilto
smélio kiekio — 8 m?*/m) rekultivacijos déka 4 metus (1989-1993 m. laikotarpiu) kranto arda
Siame ruoze buvo sustabdyta, nors Sis laikotarpis pasizyméjo audringumu (ypac stiprios
audros siauté 1990 m. vasario — kovo mén.).

Pirmieji priekrantés rekultivacijos darbai (buvo panaudotas i§ Klaipédos uosto
iplaukos kanalo gilinimo metu iskastas smélis), Lietuvoje atlikti 2001 m. II Melnrageés —
Giruliy ruoze, davé gera krantosauginj efekta (Zilinskas, Jarmalavicius, Pupienis, 2003).
Tada (2001 m. vasario — geguZzés bei spalio mén.) 2 km priekrantés ruoze buvo iSpilta
537 282 m® smélio. Dar apie 100 000 m® buvo ispilta Giruliy priekrantéje (ties zmoniy su
negalia papliudimiu) 2005 m. sausio mén. Minéti krantosaugos darbai ne tik apsaugojo
I Melnragés — Giruliy kranto ruoza nuo stipriy ir ilgai trukusiy 2001 — 2002 m. ziemos
audry, bet ir atlaiké 2005 m. pratizusio uragano , Ervinas” bei 2006-2007 m. Ziemos stipriy
audry poveikj. Be to, priekrantes rekultivacijos déka Siame kranto ruoze ilga laika vyravusi
kranto arda buvo sustabdyta, o nuo 2003 m. dia jau stebimas ir smélio kaupimasis (kai
kuriose atkarpose iki 1,5 m*/m per metus).

Igyvendinant Lietuvos Baltijos jiiros Zemyninio kranto krantotvarkos programoje
(Lietuvos..., 2003) numatytas krantotvarkos priemones 2006 m. paplidimio sanasos buvo
papildytos atveztu i$§ Kunigiskiy karjero sméliu Palangos tilto — Dariaus ir Giréno gatvés
krantoruoZze. Pazymétina, kad kranto zonos rekultivacijai pasaulinéje praktikoje dazniausiai
naudojamas jiroje iSkastas smeélis. Todél papladimio rekultivacijos i§ karjero atveztu
sméliu poveikio kranto biiklés raidai tyrimai svarbiis tiek praktine, tiek ir moksline prasme.
Skirtingomis (nuo paplidimj sudaranéio smeélio) savybémis (granuliometriné sudétis,
spalva, daleliy apzulinimo laipsnis) pasiZymintis karjero smélis — geras geodinaminis
indikatorius tiriant kranto zonos litodinaminius procesus.

1. Tyrimy metodika

Papludimio rekultivacija atveztiniu sméliu 2006 m. vasario—kovo meénesiais buvo
atliekama 800 m ilgio kranto ruoze, kurio pradzia buvo 30 m pieciau nuo Palangos tilto,
o pabaiga 50 m Siauriau Dariaus ir Giréno gatvés. Taciau, siekiant jvertinti galima atvezto
smélio judéjima hidro-litodinaminiy procesy poveikyje, tyrimai apémeé 6 km ilgio Palangos
rekreacinészonoskrantoruoza (nuokavinés, Medtiza” Siauréjeiki, Auskos” vilos pietuose).
Papludimio rekultivavimo poveikis kranto biiklei tiriamajame ruoZe stebétas 13-oje
atraminiy kranto profiliy: 4 profiliuose kranto rekultivuojamame ruoze (vidutiniskai kas
200 m) ir 9 — uz Sios zonos riby (1 pav.). Pazymétina, kad 9 profiliuose (1-4, 6, 7, 11-13)
kasmetiniai kranto btklés stebéjimai vykdomi jau nuo 1993 m., likusiuose (5, 8, 9) nuo
1999 m. (1 pav.). Tokia pakankamai ilga stebéjimo duomeny seka leido tiksliai jvertinti
ne tik morfometrinius pokycius, jvykusius po papliadimio rekultivacijos, bet ir juy poveikj
daugiametéms kranto dinamikos tendencijoms. Skersiniy kranto profiliy niveliacija
buvo atliekama elektroniniu tacheometru. Kameraliniy darby metu buvo apskaiciuoti
papladimio sanasy tariy (iki vidutinio daugiamecio juros lygio) pokyciai (m?*/m).

Kranto sanasy sudéties analizei buvo imami (pries iSpylima, po iSpylimo bei
praéjus 1 ir 2 metams po iSpylimo) pavirSiniai smélio pavyzdziai 9 skersiniuose kranto
profiliuose (1, 2, 4, 8-10, 11-13) gerai reprezentuojanciuose gretimus kranto ruozus (1 pav.).
Viename profilyje buvo imami 3 pavyzdziai: kopagiibrio papédéje, paplidimio viduryje
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1 pav. Tyrimy rajono schema. 1 — matavimy profiliai, 2 — smélio iSpylimo vieta
Fig. 1. Scheme of studied area: 1 — measuring profiles, 2 — sand dumping site
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ir prie dinaminés kranto linijos. PavyzdZziai buvo mechaniskai sijojami kratytuvu.
Naudotas 11-0s siety komplektas, iSskiriantis Sias frakcijas: >1,6; 1,6-1,0; 1,0-0,63; 0,63—
0,4; 0,4-315; 0,315-0,2; 0,2-0,16; 0,16-0,1; 0,1-0,063; 0,063-0,05; <0,05 mm. Taciau, kaip
rodo pasauliné panasiy tyrimy praktika, nepakanka remtis vien atskiry smélio frakcijy
ir granuliometrinés sudéties bei koeficienty (vidurkis, mediana, raSiuotumas) tarpusavio
palyginimu (kas iki Siol buvo atliekama Lietuvoje), kadangi praktiSkai niekada atveztinio
sméliosudeétisidealiainesutampa su esamu pylimo vietoje smélio granuliometrine sudétimi.
Todelbuvo panaudotiir kiti rodikliai, vadinami James kriterijais (R, ir R ), leidZiantys tiksliau
ivertinti atveztinio smélio tinkamuma kranto regeneracijai (James, 1975) Siame darbe James
kriterijaiRAir Rfbuvoapskaiciuotiremiantis,, Krantoapsaugosinstrukcijose” (Shore..., 1984)
pateikiama R. G. Dean modifikacija. Pazymétina, kad pastaruoju metu pagrindiniu
faktoriumi dazniau yra laikomas R ,. Remiantis pasauline praktika (placiai taikoma nuo 9-o
desimtmecio pradzios) patvirtintomis rekomendacijomis (Shore..., 1984 ir kt.) smélis yra
tinkamas naudoti kranto rekultivacijos darbams, jei ,,atveztinio” ir , vietinio” (papliidimio)
smélio R, yra tarp 1,00 ir 1,05, o R] —apie 0,2.

Kaip parodé anksciau atlikti detaltis Lietuvos jirinio kranto pavirsiniy sanasy
tyrimai (Jarmalavicius, Zilinskas 1996), atskiras sanady pavyzdys visada biina santykinai
atsitiktinis (t.y., labai priklauso nuo lokaliniy profilio vietos krante salygy). Todél, atlikus
atskiruose profiliuose paimty pavirsiniy sgnasy granuliometring analize, gauti duomenys
buvo apibendrinti (suvidurkinti). Tokiu btidu tyrimy rajone buvo isskirti trys litologiniai
kranto ruozai: $iaurinis (apémé 1, 2, 4 prof. duomenis), centrinis (rekultivuojamo ruozo,
apéme 8-10 prof. duomenis) ir pietinis (apémeé 11-13 prof. duomenis).

2. Tyrimy rezultatai

Kranto biiklé iki paplidimio rekultivacijos darby. Palangos rekreacinés zonos
kranto buklé ir jos dinaminés tendencijos, vyravusios iki papladimio rekultivacijos,
ivairiais aspektais apraSytos eiléje darby (Zilinskas, Janukonis, Lazauskas, 1994; Zilinskas,
Jarmalavicius, 1997, 2003; Jarmalavicius, Zilinskas, 1996, 2002; Zilinskas, Jarmalavicius,
Kulviciené, 2000; Zilinskas, Jarmalavicius, Minkevi¢ius, 2001; Zilinskas, 2005; Zilinskas,
Jarmalavicius, Pupienis 2005; Dubra, 2006; ir kt.). Todél ¢ia tik trumpai pateiksime kranto
atkarpos, kurioje buvo vykdomi rekultivacijos darbai (Palangos tiltas — Dariaus ir Giréno
gatve) biiklés vertinima.

Sis ruozas palei krantg tesiasi apie 880 m. Iki rekultivacijos darby kranto ardos
intensyvumas (1993-2005 m. laikotarpiu) pietinéje tilto puséje sieké 8 m*/m per metus,
ties Kestucio gatve — 12,3 m*m (2 pav.). DidZiausi kranto ardos tempai visoje Palangos
rekreacinéjezonojeuzfiksuotitiesDariausirGirénogatve, ¢iakrantasprarasdavovidutiniskai
net 13,5 m*/m smélio per metus. Nagrinéjamo ruozo papludimys iki rekultivacijos darby
buvo siauras (audry sezono metu jo plotis sieké tik 8-20 m, vasara 20-35 m) ir zemas (kai
kur nesiekiantis net 1 m aukscio). Papltdimio smélio atsargos iki rekultivacijos darby
buvo mazos: nuo 24,8 iki 35,1 m*/m (vid. apie 32,5 m*/m). Todél net vidutinio bangavimo
metu papladimj uzliedavo jiros vanduo ir bangy goza bei plismo srautas aktyviai ardé
apsauginj papladimio kopagubrj. Vakarinis 4-6 metry aukséio kopagtibrio Slaitas stipriai
nuardytas bangy bei plismo srauto. Virstiné suskaidyta mikrogriovy, bei gausybés jvairiy
defliaciniy formuy.

Kranto morfologijos pokyciai po paplidimio rekultivacijos darby. I8 Kunigiskiy
karjero atvezus 40 000 m*® smélio, rekultivuojamame kranto ruoze j vieng papladimio ilginj
metra jo buvo ispilta nuo 30 iki 70 m?. Pilamo smeélio kiekiai mazéjo piety kryptimi: jei tilto
prieigose buvo ispilta apie 70 m?, tai pietinéje regeneruojamo papladimio dalyje — tik apie
30 m® (1 lentelé). ISpylus smélj papludimiai praplatéjo 10-20 m ir pasieké 40-65 m plotj.
Papladimio aukstis padidéjo 1,0-1,5 m, pasiekdamas vidutiniskai 2,5 m aukst;.
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Fig. 2. Dynamics of coastal cross-section profile near the Kestucio Str. before regeneration works (in 1993-2005)

0]

1 lentelé. Smélio atsargy (Q) kaita rekultivuotame papliidimio ruoze
Table 1. Dynamics of sand supplies (Q) in the regenerated beach sector

Q, m*/m
Profilio Nr.* 2006 01 2006 04 2007 04 2008 04 Pastabos
Profile No™* Notes
7 35,1 103,6 478 58,0 pilta
dumped
8 24,8 34,8 50,5 494 pilta
dumped
9 30,5 753 46,3 36,0 pilta
dumped
10 28,2 54,2 40,0 34,0 pilta
dumped
11 42,0 42,3 33,0 32,0 nepilta
not dumped

* Profilio vietos parodytos 1 pav.
* Profile sites are shown in Fig. 1

Po iSpylimo sekusi vasara, kaip jprasta Siam sezonui, pasiZyméjo ramiais orais,
todél rekultivacijos metu suformuoto papliidimio morfometriniai parametrai isliko beveik
nepakite. Tik apatinéje paplidimio dalyje, kritus jiros lygiui, vietomis papliidimio sanasy
kiekis padidéjo 2-5 m?/m smélio. Prasidéjus rudeniui padaznéjo ir audry, kuriy metu bangos
ir plismo srautas jau pradéjo performuoti papludimio sanasy storyme. 2006-2007 m.
rudens—ziemos laikotarpis buvo audringas, tai 1émé sanasy iSplovima i§ daugelio tiriamo
ruozo kranto atkarpy. Atlikti matavimai parodé, kad kranto geodinaminiy tendencijy
pobudis (vyraves iki rekultivacijos darbuy) visame tyrimuy ruoze isliko beveik nepakites
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ir po rekultivacijos. Didziausia kranto arda (kaip ir iki rekultivacijos) buvo uzfiksuota
kranto atkarpoje tarp Palangos tilto ir Birutés kalno (3 pav.). Sioje atkarpoje 20062007 m.
ziema i$ vieno ilginio papludimio metro buvo iSplauta nuo 33 iki 57 m? smélio. Maziausia
arda uzfiksuota Siauriausioje (ties ,Meduizos” kavine) ir pieciausioje (ties ,Auskos”
vila) tiriamojo ruozo dalyse — ¢ia i§ vieno kranto ilginio metro buvo isplauta 4,0-6,5 m®
smélio. Taigi galima teigti, kad smélio papildymas i$ esmés tiriamojo ruozo daugiameciy
kranto dinamikos tendencijy nepakeité. Kiti metai (2007 m. pavasaris — 2008 m. pavasaris)
pasizyméjo ramesniais orais, todél daugelyje Lietuvos jurinio kranto ruozy buvo stebima
akumuliacija. Tyrimy ruozo Siaurinéje dalyje taip pat buvo uzfiksuota smélio akumuliacija
- joje krantas pasipildé vidutiniskai 8,7 m’m smélio. Pagauséjo smélio ir pietinéje
Palangos tilto puséje, kur mazdaug 100 m atkarpoje nuo tilto buvo uzfiksuota vidutiniskai
13,7 m*m smélio akumuliacija. Siauriau vyravo 0,5-8,0 m*m ardos tendencijos (3 pav.).
Analizuojant 20062008 m. dinamines tendencijas (4 pav.) galima pastebéti padidéjusia
smélio akumuliacija ir Siauriau Palangos tilto. Tikétina, kad dalis sanasy, nuplauty 2006—
2007 m. ziema i$ rekultivuoto papliidimio, buvo pernesta j Siauriau esancios (Palangos
tiltas—-Razés upelis) kranto atkarpos priekrante ir 2007-2008 m. ramesniy ory laikotarpyje
Siek tiek papildé Sios atkarpos paplidimio sanasy atsargas.

3 pav. Papludimio rekultivacijos darbai (2006 03 17 nuotraua)
Fig. 3. Beach regeneration works (photo made in 17 03 2006)

Vertinant ispilto smélio dinamikg regeneruojamoje atkarpoje galima konstatuoti,
kad po audringos 2006-2007 m. ziemos iSpylimo vietoje jo liko nuo 11,0 (ties Dariaus
ir Giréno gatve) iki 22,5 m*/m (ties tiltu), t.y. atitinkamai nuo 30 iki 45%. Véliau, ramiu
vasaros laikotarpiu j $ia kranto atkarpa buvo grazinta dar 2,5-8,0 m*/m smélio. Taigi per
metus regeneruojama kranto atkarpa neteko nuo 55 iki 70 % ispilto smélio (5 pav.). Dar
po mety (2007-2008 m. laikotarpiu) smélio kiekio kaita rekultivuotoje atkarpoje tapo
jvairesné. Pieciau Palangos tilto smélio kiekis papludimyje padidéjo (dél vyravusios
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4 pav. Tiriamojo kranto ruozo (tarp kavinés ,Meduza” ir vilos ,, Auska”) sanasy (Q, m*/m) pokyciai
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Fig. 4. Changes of the amount of sand sediments (Q, m*/m) in the studied coastal sector (between , Mediiza” cafe and

»Auska” villa) after sand dumping in 2006: 1) in 2006-2007, 2) 2007-2008, 3) ,,0” of abscissa axis —at the pier

Siaurinés krypties pernasos) mazdaug 3 m*/m, tuo tarpu pietinéje regeneruotos atkarpos

dalyje daugiameciy dinamikos tendencijy pobudis isliko nepakites. Cia krantas prarado

mazdaug 8 m*/m smélio. Taigi po dviejy mety regeneruotos atkarpos papladimyje liko
nuo 10% (ties Dariaus ir Giréno gatve) iki 50 % (ties tiltu) iSpilto smélio. Pazymeétina,
kad ,likusj” sanasy kiekj sudaré ne tik atveztinis smélis, bet ir i§ pieciau esancios kranto

atkarpos atnestas smélis.
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5 pav. ISpilty sanasy kiekio kaita 2006-2008 m. laikotarpiu pieciau tilto (A) ir ties Kestucio gatve (B)
Fig. 5. Dynamics of the amount of dumped sediments:A south of the pier and near the Kestutis str. in 2006-2008
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Stebint skersinio kranto profilio kaitg po iSpylimo tiriamajame ruoze (6-8 pav.) galima
teigti, kad kranto profilis ,stengési” palaipsniui grjzti j pradine (ardomo kranto) biisena.
Siauriau regeneruojamos atkarpos (ties Razés upeliu) i$ karto po i§pylimo, vykstant smélio
pernasai j Siaure iS regeneruotos kranto atkarpos, paplidimyje buvo uzfiksuota nedidelé
smélio akumuliacija. Taciau praslinkus metams Sioje vietoje atsistaté krantui budingas
skersinis profilis. Panasus procesas uzfiksuotas ir regeneruotoje kranto atkarpoje (7 pav.).
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6 pav. Kranto skersinio profilio dinamika 2005-2008 m. ties Razés upeliu
Fig. 6. Dynamics of coastal cross profile in 2005-2008 at the Rqzé Stream
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7 pav. Kranto skersinio profilio dinamika 2005-2008 m. pieciau tilto
Fig. 7. Dynamics of the coastal cross profile south of the pier in 2005-2008
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Cia papladimiai jau po mety susiauréjo iki prie$ pylima buvusio ploio. Tiesa, papladimiy
aukstis iSliko pakankamai didelis. Pie¢iau regeneruotos kranto atkarpos dinaminés
tendencijos isliko panasios, taciau cia nesant pakankamam smélio kiekiui papludimyje, jis
buvo iSplautas i$ apsauginio paplidimio kopagtibrio. Pastarasis neteko mazdaug 40 m*/m
smélio, o kopagtibrio papédé ir virstiné atsitrauké mazdaug 5 metrus. Tai rodo, kad smélio
iSpylimas nors ir nepakeité neigiamy daugiameciy geodinaminiy tendencijy regeneruoto
papladimio atkarpoje, ta¢iau du metus apsaugojo kopagtibrj nuo ardos.
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8 pav. Kranto skersinio profilio dinamika 2005-2008 m. pie¢iau Dariaus ir Giréno gatvés
Fig. 8. Dynamics of the coastal cross profile south of the Darius and Girénas Str. in 2005-2008

Kranto pavirsiniy sqnasy sudéties pokyciai po paplidimio rekultivacijos darby. 1ki
rekultivacijos darby visame tyrimy ruozo (kaviné ,Mediiza” - vila ,, Auska”) papladimyje
vyravo gerai risiuotas smulkiagriidis smélis (80%) su vidutingriidzio smélio priemaiSomis
(20%), jo vidutinis diametras sudaré 0,21 mm, o rasiuotumo koeficientas buvo 1,22.
Pazymétina, kad tiriamojo ruozo papliudimio sanasy sudétis (iki rekultivacijos) nesikeité
nuo 1993 m. (Jarmalavicius, Zilinskas 1996).

Po rekultivacijos centrinés (rekultivuotos) tyrimy ruozo dalies papludimio sméliy
sudétyje atsirado ne tik vidutingrtidzio bei stambiagriidzio smélio, bet net zZvirgzdo bei
gargzdo. Taip pat padidéjoiraleurito kiekis, kuris pirmajq vasara poispylimo , dulkédamas”
piktino poilsiautojus. Smélio spalva pakito i$ Sviesiai gelsvos j tamsiai gelsva ar net rusva.
Siuos papliidimio smélio mechaninés sudéties (1 lent.) bei kitus minétus pokycius salygojo
atvezto smeélio savybés. Kaip matyti i$ lenteléje pateikty duomeny, Palangos krante vyravo
smulkiagrudis gerai rasiuotas smélis, o stambesniy nei 0,5 mm smélio daleliy pasitaikydavo
itin retai, ka jau kalbéti apie zZvirgzda bei gargzda. Tuo tarpu atveztiniame smélyje nemaza
dalj sudaré ir zvirgzdas bei mazai apzulintas gargzdas.

Vertinant atveZto i§ Kunigiskiy karjero smélio tinkamuma paplidimio regeneracijai,
buvo remtasi sanasy tinkamumo vertinimo kriterijais (zZr. metodika). Palyginus tiriamojo
ruozo papladimio smélio ir atveZto i$ karjero smélio rodiklius nustatyta, kad R, yra 1,05—
1,08, o R, — apie 0,15. Taigi remiantis James kriterijais galima teigti, kad karjero smélis
nelabai tiko Sio ruoZzo rekultivacijai.

Vertinant smélio granuliometrinés sudéties kitimg nuo 2005 m. (9, 10, 11 pav.)
skirtinguose papliidimio segmentuose regeneruojamoje kranto atkarpoje galima pastebéti,
kad maziausi smélio granuliometrinés sudéties pokyciai vyko apsauginio papladimio
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2 lentelé. Tiriamojo ruozo papliidimio ir i§ Kunigiskiy karjero atvezto smélio granuliometriné sudétis (%)
Table 2. Granulometric composition of the sand from the study area and Kunigiskai quarry (%)

Frakeijos, mm / Fractions, mm d, So
16 | 16 1,0- | 0,63 0,4- 0,315- 0,2- 0,16- 0,1- 0,063- | <0,05 | mm
1,0 0,63 04 0,315 0,2 0,16 0,1 0,063 0,05
Papladi (1] 0,02 0,04 0,24 1,00 47,70 35,90 10,39 397 0,72 0,02 0,21 1,24
mio
smélis
Beach
sand
Karjero 13,5 2,75 3,22 6,92 10,5 38,96 16,05 7,00 0,73 0,12 0,25 0,49 (147
smélis
Quarry
sand

d - vidutinis smélio daleliy skersmuo / d — mean diameter of sand particles
So - riiSiuotumo koeficientas / So — sorting coefficient

kopagibrio papedéje. Sioje vietoje, kur buvo atveZtinio smélio pylimo pabaiga, stambesniy
frakcijy nepadaugéjo, o véjas i atveztinio smelio j kopagiibrio papéde pernesé kopagtibrj
formuojantj 0,160,315 mm skersmens smélj. Tiesa, 2007 m., po audringos 2006-2007 m.
ziemos, buvo kiek sumazéje 0,16-0,2 mm smélio daleliy, o 0,2-0,315 mm — padidéje, taciau,
veliau akumuliuojantis smulkesnéms daleléms smélio daleliy dydzio pasiskirstymo kreive
priartéjo prie buvusiy (9 pav.).
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9 pav. Pavirsiniy sanasy granuliometrinés sudéties kaita rekultivuotos kranto atkarpos kopagtibrio papédéje
Fig. 9. Dynamics of granulometric composition of surface sediments at the bottom of regenerated beach ridge

Didesni pokyciai uzfiksuoti papluadimio viduryje, kur po audringos 2006-2007 m.
ziemos buvo iSplautas stambesnis nei 0,4 mm smélis, ir véliau jis ¢ia ,,nebegrizo”. Vietoj jo
Cia pradéjo kauptis smulkesnés (0,16-0,2 mm skersmens) smélio dalelés. Taigi praslinkus
dvejiems metams po smélio iSpylimo, papliidimyje vél vyraujantys tampa 0,16-0,315 mm
frakcijos sméliai, sudarantys virs 80% nuo visy sanasy kiekio (10 pav.).
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10 pav. Pavirsiniy sanasy granuliometrinés sudéties kaita rekultivuotos atkarpos paplidimio viduryje
Fig. 10. Dynamics of granulometric composition of surface sediments in the middle of regenerated beach

Didziausi poky¢iai jvyko ties dinamine kranto linija. Kadangi salycio su jira vietoje
aplinka yra labai dinamiska, todél ¢ia kaupési i$ paplidimio iSplautos stambiausios smélio
dalelés. Sioje vietoje po rekultivacijos buvo stebimos ZvirgZzdo ir gargzdo sankaupos bei
pavieniai nedideli rieduliai. Po dviejy mety smélio granuliometrinés sudéties pasiskirstymo
pobidis prie dinaminés kranto linijos kol kas negrjZta j buvusia sudétj (11 pav.). Si situacija
pasikeisty, jei cia prasidety akumuliaciniai procesai. Tuomet besikaupiantis smélis
palaidoty zvirgzdo bei gargzdo sankaupas.
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11 pav. Pavirsiniy sanasy granuliometrinés sudéties kaita rekultivuotoje atkarpoje ties dinamine kranto linija.
Fig. 11. Dynamics of granulometric composition of surface sediments at the dynamic shoreline of regenerated beach sector
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Stebéti smélio pernasa iSilgai kranto remiantis smélio daleliy granuliometrine
sudétimi yra zymiai kebliau, kadangi iSpiltas santykinai mazas smélio kiekis iStirpsta
bendroje smélio maséje. Todél didesniy smélio granuliometrinés sudéties pokyciy uz
rekultivacijos ruozo riby isilgai kranto nebuvo uZfiksuota. Siuo atveju geresnis indikatorius
yra zvirgzdas bei gargzdas, kurie Sioje kranto atkarpoje atsirado tik po paplidimio
regeneracijos. Kaip jau minéta, didziausi jo kiekiai audry metu iSplauti i§ papladimio
susikoncentravo ties dinamine kranto linija, formuodami Palangai iki rekultivacijos
nebtidingas ZvirgZzdo bei gargZdo sankaupas. Sios sankaupos praslinkus metams po
papludimio regeneravimo darby buvo stebimos regeneruotame paplidimio kranto
ruoze bei Siauriau jo iki Razés upelio. Kitas, apie 1 km ilgio zvirgzdo gargzdo sankaupy
arealas uzfiksuotas Siauriau Palangos gelbéjimo stoties. [domu tai, kad tarp Razés upelio ir
gelbéjimo stoties gargzdo nerasta. Tai rodo, kad iSplaunamos is rekultivuoto ruozo sanasos
i Siaure juda dviem keliais: vienas — jura, kai iSplovos kanalu aplenkia btina ir , keliauja”
tolyn j Siaure ir rimstant audrai iSskalaujamas j kranta Siauriau gelbéjimo stoties, ir antras
— papludimiu, kai pakilus juros lygiui ir uzliejus bting neSmenys pliismo srauto pernesami
Razés upelio link. Pazymeétina, kad po audringos 2007 m. Ziemos gargzdo kiekis Siauriau
gelbéjimo stoties beveik deSimteriopai virsijo gargzdo kiekj, susikaupusj tarp Palangos
tilto ir Razés upelio. Tai rodo, kad Palangos tilto — Birutés kalno litodinaminiame segmente
iSplauty sanasy vyraujanti pernasa yra ,juriné”.

Praéjus dar metams (2008 m.) gargzdo sankaupos Siauriau tilto buvo palaidotos po
¢ia akumuliuoto smélio sluoksniu. Rekultivuotame ruoze gargzdo sankaupos buvo uzpiltos
2008 m. balandzio—geguzés ménesiais i jiiros Juodkrantés—Preilos poligone iskastu sméliu.
Taigi praéjus dvejiems metams po papladimio regeneracijos darby didziausios gargzdo
ir net smulkiy rieduliy sankaupos buvo uzfiksuotos (kol ju neuzpylé) didziausios ardos
vietoje, tarp Palangos tilto ir Dariaus ir Giréno gatvés, t.y., praktiskai toje vietoje, kur buvo
vykdomi papliidimio regeneracijos darbai.

Pieciau rekultivacijos vietos (11-13 prof.) paplidimio sanasy sudétis tyrimy
laikotarpiu isliko nepakitusi. Tiesa, pavienio neapzulinto gargzdo po audringos 2007 m.
ziemos buvo aptikta ir ties Birutés kalnu.

3. Apibendrinimas ir diskusija

Atlikta tyrimy duomeny analizé parodé, kad vykdyti paplidimio rekultivacijos
darbai Palangos tilto — Dariaus ir Giréno gatvés kranto atkarpoje nors ir nepakeité cia
vyravusiy kranto ardos dinaminiy tendenciju, bet apsaugojo kopagiibrj nuo iSplovimy
audringos 20062007 m. Ziemos metu. Be to, praplatéjus papladimiui ir padidéjus jo
auksciui pageréjo Sio ypa¢ populiaraus tarp poilsiautojy kranto ruozo technologinio
tinkamumo rekreacijai charakteristikos: padidéjo rekreaciné erdvé ir pageréjo guléjimo
salygos (paaukstéjus papliidimiui sumazéjo jo uzdrékimas).

Ispylus 40 000 m? smélio 800 m papliidimio atkarpoje, po mety (2007 m.) Sioje vietoje
jo buvo like apiel5 000 m?, arba 37,5% viso iSpilto smélio kiekio. Praéjus dvejiems metams po
sanasy papildymo, rekultivuotame ruoZe atveZztinés sanasos sudaré apie 8 000 m® arba 20%.

Remiantis auksc¢iau atlikta analize galima teigti, kad aktyviai ardomame krante
(Palangos atvejis) esant vidutinio intensyvumo hidrometeorologiniam rezimui (kas antra
ziema audringa), iSpylus vidutiniskai 50 m*® smélio j viena ilginj papliidimio metra, kranto
btiklé rekultivuotoje atkarpoje buvo stabilizuota 2-3 metams. Kranto sanasy papildymo
praktika daugelyje Saliy (Hanson et all..., 2002; Sistermans, Nieuwenhuis, 2003 ir kt.)
rodo, kad ispilant vidutiniskai 50 m?*/m sanasy rekultivuotame papliidimio ruoze Siy
darby krantosauginis efektas ioslieka bent jau 4-7 metus. Manome, kad Palangos atveju
santykinai maza rekultivacijos krantosauginj efektyvuma nulémé visa eilé tiek objektyviy,
tiek ir subjektyviy priezasciy, kurias bent jau trumpai apzvelgsime Zemiau.
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Pirma — kaip jau minéjome, atlikta lyginamoji atveztinio ir nattiralaus paplidimio sméliy
James kriterijy analizé parodé, kad atveztinis smélis nelabai tinka tiriamojo ruozo rekultivacijai.

Antra — Palangos tilto — Birutés kalno atkarpos priekrantéje yra didelis neSmeny
deficitas (Smélio..., 2006). Todél kitaip nei kituose Lietuvos pajiirio ruozuose, po stipriy
audry Siame kranto ruoze nuplautas smélis i$ priekranteés j kranta beveik negrazinamas.
Dél Sios priezasties, siekiant didesnio papliidimio rekultivacijos efekto, Krantotvarkos
programoje buvo rekomenduota prie$ paplidimio rekultivacijg atlikti priekrantés sanasy
papildyma (Pajirio juostos..., 2005). Deja tai ligi Siol neatlikta.

Trecia — iSpiltas per mazas (40 000 m®) smélio kiekis, kai tuo tarpu Krantotvarkos
programoje (Pajurio juostos..., 2005) buvo numatyta 100 000 m®.

Ketvirta — rekultivacijos darby krantotvarkinés priezitiros vykdytojai nesuvoke,
kad susiformavusi tarp Palangos tilto ir Birutés kalno mezo jlanka — tai vieningas hidro-
litodinaminis segmentas. Dél to (nors pries pylima buvo ne karta perspéta) smélis buvo
iSpiltas ne jlankoje (tai bity iSlygine kranto linija, dél to rekultivacijos krantosauginis efektas
biity Zymiai geresnis), o jos Siaurinéje (kysulio) dalyje, taip dar labiau padidinant kranto
linijos vingiuotuma, o tuo paciu ir ruozo ,neatsparuma” audroms. Be to, prieSingai nei
buvo nurodyta Krantotvarkos programoje (Pajtirio juostos..., 2005) didziausi smélio kiekiai
(70 m*m) buvo ispilti ne rekultivuojamo ruozo pietinéje dalyje (prie Dariaus ir Giréno
gatvés), o Siaurinéje dalyje (prie tilto). Tuo tarpu pietinéje puséje ispilta tik 25-30 m*/m
smélio. Tai irgi turéjo neigiamos jtakos krantosauginiam efektui.

Penkta - atmestinai (nejvertinta tilto ,kaimynysté”, reljefo ypatumai ir kt.)
sumodeliuota (Atstatomos...2004), o véliau ir nepakankamai kokybiskai (sudéti per mazi
akmenys, per Zema ir kt.) rekonstruota btina neatlieka savo paskirties (stabilizuoti kranto
sanasas pieciau Palangos tilto). Kaip parodé stebéjimai, stipresniy audry metu pietinéje jos
puséje stebimi dideli smélio iSplovimai.

Sesta — nieko nepadaryta siekiant neutralizuoti ,neSmeny nutraukima” nuo kranto i
priekrante ,,iSplovos” kanalu, susidaranciu po Palangos tiltu audry metu. Apie Siy procesy
formavimasi rekonstravus biing buvo jspéti valdininkai ir mokslininkai dar prie§ pirmaja
(1999 m.) binos rekonstrukcija. Detalesné Sios problemos analizé buvo pateikta Krantotvarkos
programoje 2003 m. (Lietuvos Baltijos...., 2003) prie$ antraja btinos rekonstrukcija.

Tiesa, ,neSmenynutraukima” audry metu salygojantys hidro-litodinaminiai procesai
itin specifiniai ir sudétingi. Norint juos jvertinti reikia gerai pazinti hidrodinaminius
procesus priekrantéje, o ypa¢ bangy transformacijos saveikos su cilindrinémis
struktiiromis (konkreciu atveju — naujojo tilto poliais) ypatumus. Kadangi iki naujojo tilto
statyby panasaus precedento Lietuvos jiriniame krante nebuvo, tai kai kurie Lietuvos
krantotyrininkai $ia problema kvestionuoja. PavyzdZiui, prof. R. Zaromskis 1999-2001 m.
atlikes morfometrinius tyrimus priekrantéje ties Palangos tiltu teige: ,Matavimy duomenys
kol kas neleid?ia patvirtinti G. Zilinsko ne kartq isreikstos nuomonés apie nuolat isilgai biinos
egzistavusj isplovos kanalg.” (Zaromskis, 2005). Nesileisdami j detalesne Siy procesy analize
(tai numatoma atlikti atskirame darbe) ¢ia pateiksime tik keletg pastebéjimuy.

R. Zaromskiui savo tyrimuose nepavyko lokalizuoti i§plovos kanalo dél siam tikslui
pasirinktos netinkamos tyrimy metodikos — pasirinktas per siauras tyrimy rajonas: gyliy
matavimai buvo atliekami tik viename profilyje ,...iSilgai Palangos promenadinio tilto
Siaurinés pusés ir pastatytos biinos pietinés pusés...” (Zaromskis, 2005), t.y., gyliai buvo
matuojami iSilgai iSplovos kanalo. Siekiant lokalizuoti iSplovimo kanalg bei iSmatuoti jo
parametrus reikéjo atlikti matavimus priekrantéje ne tik statmenai, bet ir iSilgai kranto.
Misy atlikti gyliy matavimai parodé, kad Zymus gyliy padidéjimas iSilgai kranto prasideda
apie 5 m pieciau Palangos tilto (pvz.: mazdaug 80 m nuo kranto linijos, 15 m piec¢iau biinos
gylis sieke tik 0,5 m, o prie biinos jau 1,4 m ir pan.). Pagaliau, jsitikinti , kanalo” egzistavimu
gali kiekvienas to panoréjes, pakanka tik pabraidyti iSilgai priekrantés po tiltu. Pazymétina,
kad jkrantiné kanalo pradzia stipriai kinta laike ir erdvéje priklausomai nuo paskutinés
audros stiprumo ir bangy sklidimo kampo krypties bei ramiy ory po audros trukmés.
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Atskiry matavimy metu ji buvo fiksuojama nuo 10 iki 50 m atstumu nuo kranto linijos. O po
stipriy 2006 m. gruodzio mén. audry kanalo pradzianetbuvo ,islipusi” j kranta, t.y. ji prasidéjo
apsauginio papliidimio kopagtibrio papédéje (12 pav.). Sis staigus dugno reljefo pagiléjimas,
sudarantis tarsi mini kanjong ir yra ,iSplovos kanalas”, kuris, kaip ir atviroje priekrantéje
(Zilinskas, 1993), salygoja pulsuojanciy protriikio sroviy formavimasi. Siame kanale misy
iSmatuoti (2002 m. kovo mén.) nuo kranto jaros link nukreiptos pavirsinés srovés greiciai
vidutinio bangavimo metu (véjo greitis glisiuose — 14 m/s) po tiltu sieké 0,5-0,6 m/s.

12 pav. Nekvestionuojamai iSplovimo kanalo egzistavima Palangos patiltéje atspindi pateikiama
nuotrauka (2006 12 17).
Fig. 12. The photograph undeniably demonstrates the existence of wash-out channel under the Palanga pier

Biitent ,,nesmeny nutraukimq” sio darbo autoriai laiko vienasvarbiausiy itin intensyvios
Palangos tilto — Birutés kalno atkarpos ardos astargji deSimtmetj bei atliktos paplidimio
rekultivacijos krantosauginio efekto trumpalaikiSkumo priezasciy. Pazymeétina, kad Sios problemos
ignoravimas atsilieps ir 2008 m. vykdytos papliidimio rekultivacijos Palangos tilto ir Birutés kalno
ruoze krantosauginiam efektyvumui.

Rekomendacija. Siekiant ilgesniam laikui stabilizuoti kranto biikle ir racionaliai bei
efektyviai panaudoti kranto atkarpos tarp Palangos tilto ir Birutés kalno stabilizavimui
skiriamas dideles finansines léSas (vien $io ruozo papladimio sanasy papildymui isleista
vir$ 8 mln. lity) sitilome neatidéliotinai atlikti mokslinius minéty procesy tyrimus, kuriy
pagrindu buty pasiiilytos rekomendacijos , neSmeny nutraukimo” procesy neutralizacijai
arba bentjau ju intensyvumo sumazinimui. Tai salygoty Zymiai geresnj papludimio sanasy
papildymo darby krantosauginj efektyvuma.

Isvados
1. Atlikta paplidimio rekultivacija Palangos tilto — Dariaus ir Giréno gatves kranto
atkarpoje nors ir nepakeité ¢ia vyravusiy kranto ardos tendencijy, bet apsaugojo kopagubrj

nuo iSplovimy 20062008 m. laikotarpiu. Be to, praplatéjus ir paaukstéjus papludimiui
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pageréjo Sio kranto ruozo technologinio tinkamumo rekreacijai charakteristikos: padidéjo
rekreaciné erdvé ir pageréjo guléjimo salygos.

2. Ispylus 40 000 m® smélio 800 m papludimio atkarpoje, po mety (2007 m.) Sioje
atkarpoje jo buvo like apie 15 000 m?, arba 37,5% viso iSpilto smélio kiekio. Praéjus dviems
metams po sanasy papildymo, rekultivuotame ruoze atveztinés sanasos sudaré apie 8 000 m*
arba 20%.

3. Nustatyta, kad atveZtinio smélio grudeliy vidutinis skersmuo (0,49 mm) daugiau
nei du kartus didesnis nei Palangos papladimj formuojancio smeélio (0,21 mm). Veikiant
bangoms ir véjui tiriamuoju laikotarpiu vyko aktyvi iSpilto smélio granuliometrinés
sudéties diferenciacija: papladimio viduryje smélio daleliy dydis tapo artimas pries
rekultivacija buvusio smélio daleliy dydziui, iSplautas Zvirgzdas ir gargzdas susikaupé
ties dinamine kranto linija, o aleuritas iSpustytas ar nuplautas j jira negrjztamai.

4. Santykinai maza rekultivacijos krantosauginj efektyvuma (po dviejy mety
rekultivuotame ruoze liko tik 20% iSpilto smélio) nulémé visa eilé tiek objektyviy, tiek
ir subjektyviy priezasciy: atveztinis smélis savo sudétimi nelabai tiko tiriamojo ruozo
rekultivacijai; rekultivuojamo ruozo priekrantéje didelis sanasy deficitas, todél po stipriy
audry nuplautas smélis beveik negrazinamas j kranta; laiku neatliktas rekomenduotas
priekrantés sanasy papildymas; iSpiltas per mazai (40 000 m®) smélio, kai tuo tarpu reikéjo
bent jau 100 000 m?; neprofesionali rekultivacijos darby krantotvarkiné priezitira (smélis
iSpiltas ne jlankos viduryje); atmestinai (nejvertinta tilto , kaimynysté”, reljefo ypatumai
ir kt.) sumodeliuota, o véliau ir nepakankamai kokybiskai (per mazi akmenys sudéti,
per Zema ir kt.) rekonstruota biina neatlieka savo paskirties (stabilizuoti kranto sanasas
pieciau Palangos tilto); neatsizvelgta j ,neSmeny nutraukimo” fenomena, pasireiskiantj
tarp Palangos tilto ir biinos audry metu.
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The impact of replenishment of beach sediments in the Palanga
recreational zone on the state of coast

Summary

In 2006, within the implementation of coastal management measures provided for in the
Program of Lithuanian Mainland Coast Management (Lietuvos..., 2003), the coastal sector between
the Palanga pier and Darius and Girénas Street was nourished with the sand from the Kunigiskiai
quarry. This kind of work was carried out in Lithuania for the first time.

Beach nourishment with the sand brought from the Kunigiskiai quarry was carried out in the
February—-March of 2006 in a 800 m long coastal sector beginning 30 m south of the Palanga pier and
ending 50 m north of the Darius and Girénas Street. For evaluation of the possible dynamics of the
dumped sand under the impact of hydrolithodynamic processes, the study area included a 6 km long
coastal sector of Palanga recreation zone (between the café “Medtiza” in the north and “Auska” villa
in the south). The impact of regeneration on the state of coast in the studied sector was observed in 13
key profiles (Fig. 1). The levelling of the coastal cross profile was carried out before, immediately after,
and one and two years after coast nourishment with sand. Surface sand samples for compositional
analysis were collected from 9 coastal cross profiles (1, 2, 4, 8-10, and 11-13)(Fig. 1).

The 40 000 m? of sand brought from the Kunigiskiai quarry was dumped in the regenerated
coastal sector: from 30 to 70 m’. The amount of dumped sand reduced in the southern direction:
about 70 m’ in the approaches to the Palanga pier and only about 30 m? in the southern part of the
regenerated beach (Table 1). As a result of nourishment with sand, the beaches widened by 10-20 m
and reached 40-65 in width. The height of the beach increased by 1.0-1.5 m and reached 2.5 m.

Analysis of replenished sand dynamics showed that after the stormy winter of 2006-2007 there
remained from 11.0 (near the Darius and Girénas Street) to 22.5 m*/m (near the pier) of supplemented
sand: from 30 to 45 % respectively. Thus, the loss of replenished sand by the regenerated coastal sector
per year accounted from 50 to 70 % of the dumped sand (Fig. 4). After one more year (2007-2008), the
dynamics of the amount of sand was even more variable. The amount of sand in the beach south of
the pier increased by about 3 m*/m (as a result of the dominant northern sediment transport) whereas
in the southern part of regenerated sector, the long-term dynamic pattern did not change. This part
of the coast had lost about 8 m*/m of sand. Thus, in two years after coast regeneration, the amount of
remaining sand varied from 10 % (at the Darius and Girénas Street) to 50 % (at the pier) of the total
amount of sand used for nourishment of the coast. Two years after regeneration, the replenished
sand amounted only to 8 000 m? or 20 % of the total dumped sand.

Analysis of the obtained data showed that the beach regeneration works carried out in the
coastal sector between the Palanga pier and Darius and Girénas Street did not change the dominant
trend of coast abrasion yet it mitigated the consequences of dune ridge erosion process in the
stormy winter of 2006-2007. Moreover, beach widening and heightening improved the technological
recreational characteristics of this popular coastal sector: increased the recreational space and
improved the lying conditions (dried the beach).

The average grain diameter of dumped sand (0.49 mm) exceeded the grain diameter of
original sand of Palanga beach (0.21 mm) by more than two times. Wave and wind action actively
differentiated the granulometric composition of dumped sand: in the middle of the beach, the grain
size of sand approached the grain size of the original sand. The washed out gravel and pebbles
accumulated at the dynamic shore-line whereas aleurite was blown out into the sea irreversibly.

The relatively low environmental efficiency of regeneration (after two years, only 20 % of
replenished sand remained) was predetermined by a number of objective and subjective factors: the
composition of dumped sand was not very suitable for regeneration of the studied sector; a great
sand deficiency in the nearshore of the regenerated sector what predetermined that the sand washed
out during the storm did not return to the beach; untimely replenishment of near-shore sediments; too
small amount of dumped sand (40 000 m®)(should have been not less than 10 000 m?*/m); incompetent
supervision of regeneration works (the sand was not dumped in the middle of the bay, etc.).
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Ivadas

Upiy vagos, drenuojancios sausumos pavirsiy, yra ilgalaikiy fliuvialiniy procesy
rezultatas. Besivystydamos upés grauziasi gilyn arba akumuliuoja sanasas ir uzpildo jomis
iSgremztas vagas bei slénius, formuoja salas, vingius, stumiasi j Sonus ir plecia slénius.
Fliuvialinio proceso pobiidj, veiklos formas lemia ne tik jvairios baseino gamtinés ir
antropogeninés salygos, bet ir upés tékmés saveika su vagos krantus ir dugna sudaranciais
gruntais, t.y. pacios upés vagos pastovumas.

Vagos stabilumas yra atvirksciai proporcingas eroziniams—akumuliaciniams
procesams, vykstantiems upés krantuose bei pacioje vagoje, t.y. vagos deformacijy
vystymosi intensyvumui. Pasak K. Grisanino (I'puitanny, 1974), vagos deformacijos liudija
neSmeny pernasos disbalansg upéje, o savokos vagos stabilumas bei nesmeny balansas
igauna ta pacia prasme. Taciau, kaip rodo fliuvialiniy procesy tyrimai (Yaaos, 1979; YUazos
ir kt., 2000; Beankanos, 1958; 3namenckas, 1976), net ir jsivyravus upéje pusiausvyrai
tarp skystojo ir kietojo nuotékio, deformacijos vyksta dél jvairaus rango vagos dugniniy
formy (ruzgu, bangy, sékliy, sietuvy ir kt.) formavimosi bei slinkimo tékmés kryptimi.
Todél stabili upés vaga suprantama ne kaip inertiska, nesikeicianti reljefo forma, o kaip
geodinamiskai optimaliai prisitaikiusi prie esamy aplinkos salyguy.

Lietuvos upiy vagos priskiriamos praktiskai stabilioms, nes yra nusistovéjusi
pusiausvyra tarp upémis perneSamy neSmeny kiekio ir srovés transportinés galios. Teigiama,
kad iki pereito Simtmecio vidurio apie 90-97% visy didesniy upiy vagos buvo stabilios (Beconis,
Dvareckas, 1991). Véliau, vykstant aktyviems krasto gamtinés aplinkos pertvarkymams, t.y.
suintensyveéjusantropogeninei veiklai, fliuvialiniy procesy rezimasupése émékisti, suintensyvéjo
vagu deformacijos (Beconis, Dvareckas, 1991; Baltakis ir kt., 1982; Gaigalas ir kt., 1991).

Pereito Simtmecio pabaigoje, vykdant Neries vidurupio slénio geomorfologinius
tyrimus, buvo nustatyta, kad kai kuriose upés vietose vyksta kranty erozija, formuojasi
slaity nuogriuvos, nuosliauzos, susidaro atodangos, o pacioje vagoje — priekrantinés
seklumos, nerijos, salos (Baltakis ir kt., 1982; Geodinaminiai..., 1992). Visa tai liudija jvairaus
pobuidzio vagos deformacijas, fliuvialiniy procesy netolyguma, kartu ir vagos nestabiluma.
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Upiy vagy stabilumui apibtdinti naudojama nemazai koeficienty ( Makkasees ir kt., 1967;
bepxosuu ir kt., 1972; I'pumanuy, 1974; I'aymkos, 1961; Yaaos, 1983), kurie iS dalies
pakeicdia brangius nattirinius upiy vagy geodinamikos tyrimus ir gali baiti pritaikyti ne
tik analizuojant fliuvialiniy procesy désningumus, bet ir sprendziant jvairius taikomojo
pobudzio klausimus, pvz., apibtudinant upiy tinkamuma laivybai ir kt. Kai kuriais
indeksais buvo vertinanamas ir Neries vidurupio vagos stabilumas. Apskai¢iuotosios vagos
stabilumo indeksy reikSmés buvo lyginamos su anksciau isskirtomis morfodinaminémis
upés atkarpomis bei vagos deformacijomis, aptariami jy tarpusavio rySiai.

1. Tyrimy objektas ir metodika

Buvo tirta Neries atkarpa nuo sienos su Baltarusija iki Vilniaus (ilgis — apie 60 km).
Upé vingiuoja buvusiy prieledyniniy baseiny dugnu, kerta aukStumy ruozus ir jsigrauzusi
i kvartero storyme iki 50-60 m gylio (Baltakis ir kt., 1982). Dél teritorijos paleogeografinés
raidos savitumy, reljefo nevienalytiSkumo, upés tekéjimo kryptis palyginti trumpoje
atkarpoje keiciasi ne karta. Taciau vaga nepasizymi meandry gausa bei aukstu vingiuotumo
koeficientu, kuris kai kuriuose ruozuose kinta nuo 1,08 iki 1,35, o visos atkarpos vidurkis
vos siekia 1,21.

Dabartiné upés tékmeé plauna zemaitijos ir varduvos laikotarpiy ledyny suformuotus
sluoksnius (Mukaaayckac ir kt., 1988), moreninius priemolius, zvirgzdus, gargzdus,
jvairiagradzius smélius, kurie dél fliuvialinés modifikacijos transformuojasi j vagos ir salpos
aliuvij. Vaga formuojanciy smélingy neSmeny vidutinis skersmuo kei¢iasi nuo 0,25 mm iki
0,62 mm, o visos tirtosios atkarpos vidutinis vagos aliuvio granuliy skersmuo — 0,47 mm.
Taciau upés dugna dengiane vien sméliai, betir stambesnés, ne tokios dinamiskos nuosédos,
o vagos pakrasciuose bei uztakiuose kaupiasi dumblinga medziaga. Ankstesni vagos
dugno rekognostiniai tyrimai parodé, kad nuosédy sudétis keiciasi nuo jvairiagradziy
smeéliy iki zvyry, gargzdu bei rieduliy (Baltakis ir kt., 1982). Ju uzimamas plotas tiriamoje
vagos atkarpoje pasiskirsto taip: vyrauja sméliai — 44,2% bei zZvyras ir gargzdas su rieduliy
priemaisa — 37,3% , rieduliy sankaupos uzima 12,7%, o misriis gruntai sudaro 5,8%.

Neries tékmés plotis yra kaitus: siauriausiose vietose siekia tik 50-60 m,
oisplatéjimuose padidéjaiki90-120m, vidutinis tirtojoruozovagos plotis—75m. Nepastovus
ir vagos gylis, kuris upés viduryje siekia 2,2-2,5 m, o susiauréjimuose, sietuvose padidéja iki
3-4,5 m. Vidutinis Neries gylis Buivydziy-Vilniaus atkarpoje yra 1,6 m. Vagos skerspjiivis
neretai apibtdinamas vagos gylio (h) ir plocio (w) santykiu, kuris kartais dar jvardijamas
santykiniu gyliu (h/w) (P>xannsis, 1985). Isilgai upés santykinis gylis keiciasi ritmiskai.
Nuo sienos su Baltarusija iki Zeimenos intako Neris yra sekliausia (h/w = 0,011-0,017).
Zemiau Santakos kaimo, pasikeitus upés tekéjimo krypéiai, santykinis gylis palaipsniui
didéja iki Nemencinés ir pasiekia 0,045-0,05. Toliau, Nemencinés-Liepynés atkarpoje (h/w),
sumazéja iki 0,025, bet nuo Liepynés link Vilniaus santykinis gylis vel palaipsniui didéja
ir miesto prieigose iSauga iki 0,04. Tirtojoje Neries atkarpoje jo (h/w) svyravimo amplitudé
-0,011-0,05, vidutiné reiksme — 0,034.

ISilgai upés vagos gylis, plotis, iSilginis nuolydis ir kt. parametrai keiciasi, taciau,
nepaisant periodisko svyravimo, jzvelgiami ir tiesiniai jy kaitos trendai (1 pav.). Pasroviui,
zemupio link augant upés vandeningumui, vaga nezZymiai giléja (vidutiniskai 0,02 m/km),
po truputj didéja ir vagos isilginis nuolydis (0,006 %o/km) bei ryskéja vagos siauréjimo
tendencijos. Taciau mazi determinacijos koeficientai (R2 = 0,19-0,33) rodo silpng vagos
morfometriniy parametry saveika su upés ilgiu tirtojoje Buivydziy—-Vilniaus atkarpoje.

Daugiametisupésdebitaskei¢iasinuo 67 m?/s (tirtosios atkarpos pradzioje) iki 109 m?/s
(atkarpos pabaigoje), t.y. skiriasi iki 1,6 karto. Daugiausiai vandens nuteka pavasarj,
40% viso metinio nuotékio. Panasus kiekis (38%) tenka vasaros-rudens laikotarpiui,
o kiti 22% — ziemai (Gailiusis ir kt., 1998). Pagal upés nuotékio struktiirg Zymesnés vagos
deformacijos tikétinos Siltuoju metu laikotarpiu, t.y. esant vandeningesnei upei.
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Santykinis Neries vidurupio vagos stabilumas buvo vertintas keletu koeficienty
(1 lentelé). Vagos vertikaliosios deformacijos buvo vertinamos Lochtino skaic¢iumi bei
jo modifikacijomis, kurias pasitlé Makavejevas bei Velikanovas (Makkasees, 1955;
Beankanos, 1958). Altunino ir Gluskovo (Aatyrus, 1958; I'aymkos, 1961) pasitlyti vagos
stabilumo indeksai charakterizuoja horizontaligsias upés deformacijas. Taip pat Neries
vagos stabilumas buvo reiskiamas integraliais rodikliais, kurie atspindi bendra santykinj
deformacijy intensyvuma (I'pummanun, 1974; bepkosny, 3aotmsa, 2003).
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1 pawv. Neries vidurupio (Buivydziai-Vilnius) vagos plocio (w), gylio (h), iSilginio nuolydzio (i) kaita
ir tiesiniai trendai

Fig. 1. Dynamics and linear trends of width (w), depth (h) and longitudinal inclination (i) of Middle Neris
channel (BuivydZiai-Vilnius)

Koeficienty reikSmés skaiciuotos remiantis pirminiais duomenimis, surinktais i$
mokslo tiriamyjy ataskaity (1980, 1986, 1991) apie Neries slénio ir vagos geomorfologija
bei geodinamika, moksliniy publikacijy, Zinyny, topografiniy Zemélapiy. Apie vagos
deformacijy intensyvuma buvo sprendziama i$ tipingy vagos skerspjiviy kartotiniy
matavimy 1978-1991 metais bei vagos dugniniy formuy dinamikos stebéjimy duomenu
(Baltakis ir kt., 1982; Geodinaminiai..., 1992).

2. Vagos stabilumo tyrimui taikyti indeksai

Santykinis upés vagos stabilumas iSreiSkiamas jvairiais skaic¢iuojamaisiais
koeficientais, kurie jungia upés hidraulines ir geometrines charakteristikas su vagos
deformacijy intensyvumu. Vagos stabilumas vertinamas keliais indeksais (Maxkasees
ir kt., 1967; llaTtaesa, 1969; bepxosuu ir kt., 1972; I'pumanun, 1974), kuriuos bandyta
grupuoti, klasifikuoti. N. Makavejevas ir kt.(Makkasees ir kt., 1967) iSskyré 3 indeksy
grupes: faktoriniai, faktoriniai—integralieji ir integralieji. Taciau, kaip pazymi N. RZanicinas
(P>xanmmein, 1985), Si bei panaSios stabilumo indeksy klasifikacijos néra pakankamai
tikslios bei pagristos ir yra daugiau formalaus pobuidzio.

Neries vagos stabilumas buvo vertintas keliais indeksais (1 lentelé). Vienas
zinomiausiy ir papraséiausiy koeficienty — Lochtino skaicius (L) (Illataesa, 1969; Asmnns,
Azexcangposa, 1980). Pagal §j indeksa sudétinga atlikti upiy stabilumo lyginamaja
analize, nes ji galima taikyti tik upéms, esancioms vienodose gamtinése salygose ir
turindioms panasy nuotékio rezima. Sis indeksas buvo ne karta modifikuotas kity
tyréjy. M. Velikanovas (Beamkanos, 1958) §j indeksa papildé vagos gylio komponente.
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Taciau Velikanovo modifikuotasis koeficientas W, lyginant su indeksu L, nusileidzia
Jjautrumu” (Maxkkasees ir kt.,, 1967). N. Makavejevas (P>xanuip, 1985) pasitlé
kita L indekso modifikacija (K). Jis indekso struktiiroje vagos gyli pakeité vagos
plociu, ir tai padidino indekso ,jautruma”. Minéty indeksy struktiira rodo, kad jie
atspindi geologiniy ir geomorfologiniy salygy jtaka fliuvialiniams procesams ir gali
bati priskiriami faktoriniy rodikliy grupei (Maxkasees ir kt., 1967). R. Calovas ir kt.
(Yaaos, 1979; lllartaesa, 1969) pazymi, kad i$ Siy indeksy galima spresti apie vaga
formuojanciy neSmeny dalinj debita bei santykinj vagos vertikaliyju deformacijy
intensyvuma. Didéjant Siy indeksy reikSmei, neSmeny pernasa silpnéja, kartu mazéja
vagos deformacijy intensyvumas.

Upése vykstancios horizontaliosios deformacijos jvertinamos Altunino indeksu
(A), paremtu hidromorfologine priklausomybe (Aartynun, 1958). Didéjant Sio indekso
reikSmei, deformacijy intensyvumas silpnéja. Kai kuriy autoriy manymu (I'puinanus,
1974; Bepxosuy, 3aotuHa, 2003), horizontaligsias vagos deformacijas galima jvertinti ir
Gluskovo (G) koeficientu. Taciau jo struktiira (1 lentelé) rodo, kad tai vis délto yra vagos
morfologinis parametras. Kaip pazymi pats autorius (I'aymkos, 1961), Sio indekso kaita
labai susijusi su grunto, kuriame formuojasi upés vaga, savybémis. Nustatyta, kad upei
réziantis j lengvai plaunamus smulkaus smélio gruntus G reiksmé gali padidéti iki 5,5, o
akmeningy, iSplovimui atspariy vagy nevirsija 1,4 (I'aymxos, 1961). Didéjant Sio indekso
reikSmei, vagos stabilumas mazéja.

Vertikaligsias ir horizontaligsias vagos deformacijas jungiantys kompleksiniai
koeficientai atspindi integralujj vagos stabiluma. Toks kompleksinis stabilumo indeksas
® buvo gautas mechaniskai sujungiant Velikanovo modifikuotajj koeficienta W ir Altunino
indeksa A (bepkosuuy, 1999). Kai kuriy tyréju duomenimis (bepxosuu, 310Tuna, 2003),
integraliesiems vagos stabilumo rodikliams galima priskirti ir N. Makavejevo koeficienta
K. Minétais indeksais ir buvo jvertintas Neries vagos (Buivydziy—-Vilniaus atkarpoje)
santykinis stabilumas.

1 lentelé. Upés vagos stabilumo indeksai ir jy atspindys vagos deformacijy tipuose (pagal: Makkasees ir
kt., 1967; I1laTaesa, 1969; Annpidepos, Jdedoancknit, 1969; bepkosira, 1999; I'purnanus, 1974; PxxkaHuiiss,
1985; Aarynus, 1958)

Table 1. River channel stability indices and their types reflecting the channel deformation (according to:
Maxckasees ir kt., 1967; Illamaesa, 1969; Anuvipepos, Jeborvckuii, 1969; beprosuu, 1999; I'puwianum, 1974;
Pokanuypin, 1985; Axmynurn, 1958)

Indekso autorius Indekso formulé * Vagos deformacijos / Chanel

Author of the index | Formula of the index * defotmations

V. Lochtinas L=d()! Vertikaliosios / Vertical

M. Velikanovas W = d(hi)? Vertikaliosios / Vertical

V. Gluskovas G = w05 (h)! Horizontaliosios / Horizontal

S. Altuninas A = @03(wi%2)1 Horizontaliosios / Horizontal

V. Makavejevas K =1000d(wi)-! Vertikaliosios, horizontaliosios /
Vertical, Horizontal

X. Jianheng @ = d(hil)[q*3(wi®2)1]? Vertikaliosios, horizontaliosios /
Vertical, Horizontal

*Sutartiniai Zymenys: d — vidutinis aliuvio daleliy skersmuo, i —iSilginis vagos nuolydis, h — vidutinis
vagos gylis, w — vidutinis vagos plotis, q — upés debitas.

Arbitrary signs: d—average diameter of alluvium grains, i — longitudinal inclination of the channel, h — average
depth of the channel, w — average width of the channel, q discharge.
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3. Vagos santykinio stabilumo kaita iSilgai upés

Tirtojoje Neries vidurupio atkarpoje vaga néra stabili. Vieny indeksy (A, G)
reikSmes rodo tolygesne stabilumo kaita, kity rodikliy amplitudés yra platesnés (2 lentelé).
Trumpoje tirtojoje atkarpoje (tyrimai apémé 1/10 viso Neries ilgio) skirtumai tarp santykinai
stabiliy ir nestabiliy ruozuy skiriasi iki 10-15 karty. Taciau, nepaisant dideliy variacijos
koeficienty, indekso tipo, Neries vagos stabilumas pasroviui keiciasi ritmiskai, tiesa, pokyciy
pobudis tarp indeksy ne visuomet sinchroniskas. Pasienyje su Baltarusija vagos stabilumas
horizontaliyjy deformacijy atzvilgiu yra vienas maziausiy (lyginant su visa tirtaja atkarpa):
A =0,14, G = 5,9-6,4. Tuo tarpu indeksai, atspindintys vertikaliuosius vagos pokycius (L =
2,4-3,3 ir W =1,5-2), yra 2-3 kartus didesni uz vidutines reikSmes, aukstesnés ir integraliuju
indeksy (K, @) reikSmeés (2 lentelé). Nuo Buivydziy pasroviui vagos atsparumas planinéms
deformacijoms palaipsniui didéja, o vertikaliosioms mazéja ir taip tesiasi iki Brizy-Santakos.
Brizy-Maziuléniskiy ruoZze (~ 6-8 kmilgio) vaga stabilizuojasi, procesai jgauna pusiausvyra,
nors indeksy reik§més nezymiai svyruoja, ju kaitos kryptingumas neisryskéja (2 pav.). Sis
upés segmentas yra tarpinio pobuidZio tarp upés ruoZy, turinciy skirtinga stabilumo kaitos
krypti. Sioje vietoje isry$kéja lokalus Zeimenos poveikis Neries deformacijy suaktyvéjimui.

2 lentelé. Neries vidurupio vagos stabilumo indeksy statistiniai parametrai
Table 2. Statistical parameters of Middle Neris stability indices

Statistiniai Stabilumo indeksai / Stability indices
parametrai* L W G A K ]
[/ Statistical
parameters™
E 1,61 0,66 3,61 0,17 21,40 0,02
M- 1,38 0,51 3,27 0,17 17,24 0,02
Min-Max 0,37-3,25 0,19-2,03 2,54-643 0,11-0,25 4,96-52,73 0,004-0,06
2575 1,19-1,94 2,974,118 2,974,118 0,15-0,18 14,66-25,26 0,01-0,03
V, % 484 63,6 28,3 17,6 53,3 80,6

*Sutartiniai zymenys: X — vidurkis, Me — mediana, Min-Max — minimalios ir maksimalios reikSmés,
Q,, — Q,, — kvartiliai, V - variacijos koeficientas.

* Arbitrary signs: X — average value, M — median value, Min, Max — minimal and maximal values, Q..—Q
— quartiles, V —variation coefficient
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2pav.Neries vidurupio (BuivydZiai-Vilnius) vagos santykinio stabilumo diferenciacija (I- vidutiniskai
stabili, II — stabili, III — nestabili) pagal stabilumo indeksy (L,'¥,G,A,K,®) kaita iSilgai upés

Fig. 2. Differentiation of relative stability of Middle Neris (Buivydziai—Vilnius) channel (I — medium stability,
II — stable, 1II — unstable) according to variation of stability index (L,W,G,A,K, D)
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Nuo Maziuléniskiy vaginiy procesy aktyvumas pradeda palaipsniui silpnéti ir tai
tesiasi iki Kermusiskiu. Nemencinés—-Kermusiskiy ruoze upés vaga jgauna didziausia
stabiluma visame tirtajame ruoze (2 pav.). Bet tuoj pat, Neries tékmei pasukus piety
kryptimi, vagos stabilumas Zenkliai keic¢iasi. Trumpame (3—4 km ilgio) ruoze (Bratoniskés—
Vilkigkés) santykinai stabili upés vaga virsta santykinai nestabilia. Sis ,laZis” atitinka
indeksy minimaliy ir maksimaliy reikSmiy intervalg (iSskyrus A ir G indeksy reikSmes)
(2 lentelé). Sis stabilumo laZis Zymi vienos atkarpos pabaigg ir naujos pradzia. Pastaroji
prasideda palaipsniu integraliyjy ir vertikaligsias deformacijas atspindinciy koeficienty
didéjimu, taciau vagos atsparumas Soninéms deformacijoms ir toliau mazéja, tik maZesniu
gradientu (2 pav.). Ritmiskai besikartojantys vagos deformacijy poky¢iai natiraliai ja
diferencijuoja j 3 atkarpas, besiskiriancias stabilumu bei stabilumo kaitos gradientu.

Pirmoji atkarpa apimty upés ruoza nuo pasienio su Baltarusija iki Zeimenos intako.
Jau minéta, kad Sioje atkarpoje santakos link palaipsniui aktyvéja vagos dugno eroziniai ir
akumuliaciniai procesai, taciau silpnéja planinés deformacijos. Upés dugnas dazniausiai
smélingas (G = 4,51). Tai lemia vagos vertikaligsias deformacijas, kurios susijusios su
akumuliaciniy dugniniy formy susidarymu, juy slinkimu pasroviui. Antroje atkarpoje,
nuo Santakos iki Bratoniskiy, vagos stabilumas pasroviui palaipsniui didéja ir ji pasizymi
didziausiu stabilumu. Trecioji atkarpa, nuo Vilkiskiy iki Valakupiy, iSsiskiria maziausiu
atsparumu Soninéms ir vertikaliosioms deformacijoms. Pasroviui vagos dugno eroziniai ir
akumuliaciniai procesai palaipsniui silpnéja, bet kranty deformacijos dar aktyvios ir tik
miestoprieigosepradedasilpnéti.Skiriamospanasausilgio(~20km)trysvagosatkarpos,kurios
skiriasi santykiniu stabilumu bei stabilumo indeksy gradientais ir jvardijamos taip: stabili —
antroji atkarpa, vidutiniskai stabili — pirmoji atkarpa ir nestabili — trecioji atkarpa (3 lentelé).
Tokia Neries stabilumo diferenciacija, matyt, lemia slénio geomorfologiniy salygy kaita bei
vagos morfodinaminis tipas. Sumazéjusj upés stabiluma Santakos apylinkése biity galima sieti
su Zeimenos jtaka, bet, matyt, svarbus yra ir geologinis veiksnys, nes iose vietose fiksuojamas
paleojréZis, pilnas fliuvioglacialiniy nuoguly (Satkiinas, 2000). Zemiau Bratoniskiy vagos
stabilumo sumazéjimas sietinas su lengviau tékmeés plaunamomis smélingomis bei Zvyringomis
nuogulomis, kuriomis uznestas Neries proslénis ir j kurj gilinasi dabartiné upé. Taciau Sioje atkarpoje
lokalus stabilumo indeksy padidéjimas susijes su atsparesnémis iSplovimui nuogulomis, galbuit
glacigeninémis, kurios markiruoja dabartinés vagos ir tarpledynmeciy sléniy nesutapimo vietas.

3 lentelé. Neries vidurupio vagos stabilumo diferenciacija pagal stabilumo indeksy reiksmes ir
kaitos gradientus
Table 3. Middle Neris channel stability differentiation according to the values of stability indices and
variation gradients

Atkarpa Stabilumo indeksai ir jy kaitos gradientai® Stabilumo laipsnis
Sector Stability indices and their Exchange gradients* Stability degree
E W G A K o
I 1,85 0,95 4,51 0,15 20,61 0,020 Vidutiniskai stabili
-0,0 -0,08 -0,17 0,0005 -0,75 -0,001 Moderately stabile
11 1.97 0,70 292 0,20 30,04 0,031 Stabili / Stabile
0,11 0,04 -0,01 0,005 1,92 0,003
11 1,21 047 3,60 0,15 14,89 0,012 Nestabili / Unstabile
0,03 0,01 -0,04 0,0005 0,40 0,0003

* Skaitiklyje — vidutiné indekso reik§mé, vardiklyje — indekso kaitos gradientas
*Numerator — average value of index, denominator —qradient of index exchange

4. Stabilumo indeksy tarpusavio priklausomybés

Neries vagos stabilumo indeksy reikSmés skiriasi, taciau pagal kaitos tendencijas
iSilgai upés ju pokyciai turi nemazai bendry pozymiy. Taigi tarp Siy koeficienty galimi
stipris tarpusavio rysiai.
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IS koreliacinés analizés paaiSkéjo, kad rySiai tarp stabilumo indeksy néra
vienareikSmiai. Vieni indeksai susije stipriau, kiti silpniau arba visai nekoreliuoja. Statistiskai
patikima koreliacija (p<0,05) apima 73% visy galimy indeksy rysiy (4 lentelé). Izoliuotumu
iSsiskiria Gluskovo koeficientas (G), patikimai susijes tik su dviem indeksais, tuo tarpu kiti
turi dvigubai daugiau koreliaciniy rysiy. Stipriausi rySiai su kitais indeksais btidingi Lochtino
skaiciui L ir integraliajam rodikliui @, o silpniausi rySiai — su horizontaligsias deformacijas
atspindinciais indeksais A ir G. Tarp stabilumo indeksy islieka tiesiné priklausomybé,
pasizyminti vidutine ir stipria koreliacija (4 lentelé). Taciau kity upiy tyrimai rodo, kad
tarp indeksy galimos ir netiesinés priklausomybés (dapOyrac, 1993). Pavyzdziui, Nemuno
aukstupyje tarp Ditvos ir S&iaros intaky, panaSaus vandeningumo (kaip ir tiriamoje
Neries dalyje, daugiametis Q = 84-110 m?/s) atkarpoje, vagos stabilumo koeficienty L ir K
tarpusavio rysj geriausiai apraso eksponentiné funkcija (3 pav.). Taigi Sie indeksai daugiau
susije su slénio geomorfologija, bet ne su hidrologinémis salygomis, nes koreliacijos pobtidj
tarp indeksy koreguoja esamas upés vaginio rezimo tipas ir galbtit upés amzius. Stipriems
koreliaciniams ry$iams tarp indeksy turi jtakos ir tai, kad jiems bidingi bendri kintamieji.

4 lentelé. Koreliaciniai rysiai tarp vagos stabilumo koeficienty
Table 4. Correlation links between channel stability coefficients

Stabilumo L. Y K G A
indeksai
Stability
indices

Y 0,87%
K 0,91* 0,64*
G 0,12 0,57% 0,19
A 0,44%* 0,13 0,75% -0,51*
@ 0,89* 0,72* 0,96* 0,02 0,73*

* — statistiskai reikSmingi rysiai, esant p<0,05.
* — statistically significant relationship when p<0.05

60 :
¢ Nemunas
50 O Neris Kneris = 13,37L-0,10 o <
2.
R*=0,83 o
40
¥ 30 0~ o
o} —_— o
0 \
20 . _— — Q
-~ "o Knermnas = 8,03 g0
10 R?=0,74
0
0 05 1 1.5 2.5 3 35 4

3 pav. Nemuno ir Neries upiy atkarpy, kuriose vidutinis daugiametis debitas 60-110 m?/s, indeksy K
ir L rySys. Nemuno duomenys pagal: JdapOyTac, 1993.

Fig. 3. Relationship between indices K and L in the Nemunas and Neris sectors where the average annual
discharge is 60-110 m’/s. Nemunas data according to: Japbymac, 1993.
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Tyrimuose taikyty stabilumo koeficienty sandara néra sudétinga, o juos sudaranciy
nariy skai¢ius—negausus (1 lent.). Indeksy kintamieji atspindi jvairias upés charakteristikas,
ir jy vaidmuo vagos stabilumui néra vienareikSmis. Koreliacinés analizés duomenimis,
statistiSkai patikimi (p<0,05) ry$iai tarp indekso dydzio ir jj sudaranciy nariy sudaro tik 37%
visy galimy atvejy. Daliai juy (2/3) budinga atvirkstiné (neigiama) priklausomybeé (5 lent.).
Tiriamoje Neries atkarpoje vagos stabiluma labiausiai veikia upés iSilginis nuolydis.
Pastarajam didéjant, indeksy W, K, ® reikSmés mazéja (mazéja ir vagos stabilumas), ir tik
Lochtino skaicius L tiesiogiai priklauso nuo isilginio upés nuolydzio. Upés gylis ir plotis
svarbus tik vagos Sonines deformacijas atspindintiems indeksams (A ir G). Tuo tarpu
nuo vagos aliuvio sudéties bei nuotékio poky¢iy vagos stabilumas nelabai priklauso, nes
patikimi koreliaciniai rysiai nenustatyti nei su vienu aptariamu stabilumo indeksu. Kity
tyréjy darbuose (3namenckast, 1976; bapsimankos, [Tortos, 1988; AapOyTac, 1993) pazymima
vagos aliuvio granuliy skersmens svarba upés stabilumo pokyciams ir, kaip teigiama, net
nedideli aliuvio granuliometrinés sudéties pasikeitimai veikia vagos stabiluma, taciau Sio
straipsnio autoriy atliktuose tyrimuose, kaip matyti, Siy sgsajy nenustatyta.

IS turimy duomeny matyti, kad lietuviskoje Neries dalyje iki Vilniaus vagos
stabilumo poky¢ius lemia upés iSilginis nuolydis, kartu integruojantis ir daugiau vagos
modifikacija veikianciy salygu. Po jo eina ne tokie , jtakingi” upés plotis ir gylis (5 lent.).
ISryskéjusi upés isilginio nuolydzio svarba vagos stabilumui rodo Neries fliuvialiniy
procesy priklausomybe nuo geomorfologiniy salygu. Antropogeniné veikla, kuri tiesiogiai
veikia vagos deformacijas, neiSryskéjusi, o nuotékio reguliavimas dél aukstupyje esancios
Vileikos vandens saugyklos zenklesnés jtakos vagos stabilumo kaitai tirtojoje upés
atkarpoje neturi.

5 lentelé. Koreliaciniai rySiai tarp stabilumo indeksy ir juos sudaranéiy kintamuyjy
Table 5. Correlation links between stability indices and their constituent variables

Stabilumo Indeksy kintamieji / Index variables

indeksai h w I d q

Stability

indices
L - - -0,83 0,10 ~
Y -0,41 - -0,80* -0,28 -
G -0,91* 0,63* - - -
A - -0,84* -0,37 - 0,33
K - -0,34 -0,73* 0,24 -
) -0,03 -0,29 -0,74% 0,21 -0,07

* Statistiskai reikSmingi rysiai, esant p<0,05.
* Statistically significant relationship when p<0.05

5. Geodinaminiy atkarpy stabilumas

Ankstesniy tyrimy duomenimis aptariamojoje Neries atkarpoje buvo isskirtos 6
geodinaminés atkarpos, besiskiriancios vagos ir krantiniy procesy pobudziu, intensyvumu
bei kitais poZymiais (Baltakis ir kt., 1982). Sie skirtumai turéty islikti ir vertinant vagos
stabiluma, nes jis tiesiogiai susijes su upés geodinamika. Pagal indeksy reiksmes, vagos
stabilumas tarp skiriamy dinaminiy atkarpuy skiriasi iki 34,5 karto (6 lentelé). Ankstesniy
tyrimy duomenimis isskirta dinaminés pusiausvyros atkarpa su atitinkamomis stabilumo
indeksy reikSmémis reikéty laikyti atskaitos tasku (riba) apibudinant kity atkarpy
stabiluma, jas klasifikuojant. Si atkarpa pasizymi didZiausiomis arba vienomis didZiausiy
indeksy reiksmémis ir priskirtina stabilioms. Panasts stabilumo indeksai ir 4-os atkarpos,
kurioje vyksta silpna gilinamoji ir Soniné erozija (6 lentelé). Pagal indeksy reiksmes, Sioje
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atkarpoje turéty dominuoti tik silpna gilinamoji erozija, nes horizontaligsias deformacijas
atspindintys indeksai G ir A yra didesninet uz ,etaloninés” atkarpos, todél Soninés erozijos
procesai maZai tikétini. Sias dvi atkarpas reikéty priskirti stabilios vagos kategorijai ir, matyt,
patikslinti geodinaminiy procesy apibtidinima: 1-oji atkarpa — dinaminés pusiausvyros su
silpnais Soninés erozijos poZymiais ir 4-0ji atkarpa — dinaminés pusiausvyros su silpnais
gilinamosios erozijos poZymiais.

Maziausio stabilumo upés ruozui priskirtina 5-ta atkarpa, kurioje vyksta Soniné ir
gilinamoji erozija — tai ruozas nuo Bratoniskiy kaimo ir Turniskiy (6 lentelé). Cia upé réZiasi
ismélingasir zvyringas nuogulas, kurios ne tokios atsparios iSplovimui, todél vagos dugno
erozija, kranty iSplovimas yra 3-4 kartus intensyvesnis lyginant su ,etalonine” atkarpa.
Si upés atkarpa priskiriama nestabilioms, jai badingi santykinai aktyviis geodinaminiai
procesai, modifikuojantys vagos dugna ir krantus. Kitos trys vagos dinaminés atkarpos
(2, 3 ir 6) pagal indeksy reikSmes yra labai panaSios ir uzima tarpine padétj tarp stabilios
ir nestabilios vagos, nors jy geodinaminis apibtidinimas skiriasi (6 lent.). Skiriasi ir Siy
atkarpy morfometriniai parametrai, tékmés plaunamy uolieny sudétis, vagos planiné
konfigtiracija (Baltakis ir kt., 1982). Tac¢iau skaiciuojamuyjy indeksy reikSmiy jtaka vagos
stabilumui iSsilygina, nes vienose atkarpose biina , svaresni” vieni veiksniai, pvz., iSilginis
vagos nuolydis, kitose atkarpose Sio veiksnio poveikis gali buti labai silpnas, taciau
didele jtaka turi tékmés plaunamuy nuoguly sudétis ir kt. Sios trys atkarpos priskiriamos
vidutiniSkai stabilioms. Anksciau iSskirty geodinaminiy atkarpy stabilumo vertinimas
apsiriboja 3 kategorijomis: stabili, vidutiniSkai stabili ir nestabili vaga. Todél jvertinty pagal
stabiluma geodinaminiy atkarpy skaicius sumazéja iki 5 (2 ir 3 atkarpos priskiriamos tai
paciai stabilumo kategorijai) (6 lentelé).

6 lentelé. Neries (Buivydziy—Vilniaus ruozo) vagos morfodinaminiy atkarpy (Geodinaminiai...,
1992) stabilumo koeficientai ir stabilumo laipsnis

Table 6. Stability coefficients and stability level of morphodynamic sectors of Neris channel (BuivydZiai—
Vilnius sector) (Geodinaminiai..., 1992)

Nr. | Morfodinamineés atkarpos Stabilumo indeksai / Stability indices Stabilumo
tipas L W G A K P laipsnis
Type of JmJr'}!hudl,‘mnnit‘ sector Stability level

1 Dinaminé pusiausvyra 2,82 1,74 | 6,17 014 27.96 0,035 Stabili
Dynamic equlibrium Stable

2 Silpna gilinamoji  ir Sonine | 1,30 0,55 3,85 0,15 16,03 0,012
erozija su dinamineés Vidutiniskai
pusiausvyros pozymiais stabili

3 Stipri - gilinamoji ir silpna | 1,21 043 | 3,07 0,16 16,37 0,011 Average
Soniné erozija stabile

Strong wvertical and weak lateral

crosien
4 Silpna gilinamoji ir Sonmine | 2,24 | 0,78 | 2,80 [ 0,21 | 34,52 | 0,036 Stabili
erozija Stable
Weak vertical and lateral erosion
5 Soniné ir gilinamoji erozija 092 038 |393 |0,14 10,78 0,008 Nestabili
Lateral and vertical erosion Unstable
[§) Gilinamoji ir Soniné erozija 1,39 0,52 3,28 0,17 18,87 0,016 Vidutiniskai
Vertical and lateral erosion stabili
Medium
stabile

Koks yra santykis tarp vagos deformacijy intensyvumo, jos morfologiniy poky¢iy
ir stabilumo indeksy reikSmiy, sudétinga atsakyti dél kiekybiniy duomenuy stokos.
Bet santykinis vertinimas stabilios vagos atzvilgiu galimas: vagos ir krantiniy procesy
intensyvumas bus 2-3 kartus intensyvesnis vidutiniskai stabilioje vagoje ir daugiau kaip
3—4 kartus didesnis nestabiliose atkarpose.
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6. Vagos deformacijos ir stabilumo indeksu gradacija

LyginantapskaiciuotyjyupésstabilumoindesyreikSmes suvagosdeformacijy pobiidziu
ir intensyvumu, sudaromos indeksy gradacinés skalés, pagal kurias apibtidinamas upés ar jos
ruozy geodinaminis pastovumas. Neries vidurupio vagos Soniniy deformacijy intensyvumas
svyruoja nuo 0,2-0,6 iki 0,5-3,0 m per metus (Muxaaayckac ir kt., 1988). Ties veikliomis
atodangomis ir Zemiau jy upés kranty linijos pokyciai gali siekti iki 6-10 m/metus (Racinskas,
1959). Taciau daugelyje upés ruozy vagos planiné konfigiiracija nesikeicia. V. Minkeviciaus
duomenimis (Baltakis ir kt., 1982), tirtojoje Neries dalyje vyrauja stabiltis krantai — 68%.
Taigi vagos horizontaliosios deformacijos paplitusios ribotai ir joms biuidingi lokaltis kranty
paardymai arba nedideliy prievaginiy pylimy formavimasis 0,3-0,4 km ilgio atkarpose.
Turimi duomenys rodo, kad Neryje vagos Soniné deformacija yra silpna ir nedazna.

Neries vidurupyje zenklia upés dugno dalj dengia smélingos nuosédos, kurios
aktyviai perklostomos ir i$ kuriy tékmé formuoja jvairias fliuvialines formas. Vaginiy
akumuliaciniy formy aukstis — 0,1-0,3 h (h — vidutinis vagos gylis), o gausesniu smélio
sankaupy vietose padidéja iki 0,4-0,7 h. Siy formy plotis siekia 0,2-0,6 vagos ploéio, o ju
ilgis prilygsta 1-3 vagos ploc¢iams. Palankesnés salygos vykti vagos dugno grjztamosioms
deformacijoms susidaro upés atkarpose, kuriy indeksas G didesnis uz 3,5. Pagal upés
skerspjuviy matavimy rezultatus apskaic¢iavus kasmetinius vagos vidutinio gylio
pokycius, paaiskéjo, kad jie kinta 4-9 cm ribose. Taciau tarp upés vidutinio gylio pokyciy
ir ankstesnio vagos geodinaminio rajonavimo bei dabar apskaiciuotyjy stabilumo indeksy
reik§miy tarpusavio priklausomybés nenustatytos.

Vagoje greta akumuliaciniy procesy vyksta ir eroziniai. Apskaiciuota, kad i§ smélingo
vagos dugno isplaunamo grunto kiekis per metus svyruoja nuo 0,42 m*/m? ties Buivydziais
iki 0,02 m*/m? Brizy kaimo prieigose, o vagos dugniniy formy (akumuliaciniy) slinkimo
greitis — apie 0,14 m/h arba 3,4 m/d (Illesaac, 1985). Vagos dugno formy mobiluma lemia
transportuojamy neSmeny kiekis bei upés hidrodinaminis rezimas. Ta patvirtina Siltuoju
mety laiku atlikti smélio bangos dinamikos stebéjimai Neries vagoje ties Paliepiy kaimu
(Baltakisir kt., 1982). Tyrimy laikotarpiu upés nuotékis Zenkliai svyravo —amplitudé sudaré
54-110 m?/s ir buvo aukstas vidutinis debitas (matavimy metu — 79,5 m?/s), kas atitinkamai
veiké ir dugniniy formy slinkimo greicius. Vasara tirtos smélio bangos vidutinis judéjimo
greitis sieké 0,24 m/h ir tiesiogiai priklausé nuo upés debito. Didéjant upés vandeningumui,
spartéja ir vagos dugniniy formy slinkimas, taciau i priklausomybé néra begaliné (4 pav.).
IS duomeny iSsidéstymo matyti, kad Neryje dugniniy mezoformy judéjima bei atitinkama
greitj lemia upés nuotékis, ne mazesnis kaip 40-45 m?/s ir ne didesnis negu 90-105 m¥/s.
Pastarasias salygas atspindi teigiama tiesiné priklausomybé, pasizyminti aukstu dispersijos
koeficientu (0,86). Prie auksto vandens lygio bei didelio debito dugniniy formy slinkimo
greitis sumazéja, nes prasideda jy ardymas, iSplovimas. Gauta atvirkstiné priklausomybé
rodo, kad, debituipadidéjusiki120m?/sir daugiau, sméliobangosupés dugnenelikty (4 pav.).
Upés tékmeés ir smélio bangos slinkimo greiciy tarpusavio santykis adekvatus 10-4. Atlikty
matavimy duomenimis, Nerimi judrios dugninés reljefo formos (pvz., smélio bangos) per
metus gali pasislinkti Zemupio link apie 0,3-0,5 km.

Pateikiami Neries geodinamikos duomenys rodo, kad vagos deformacijy apimtys
panasios j vykstancias Nemune. Pavyzdziui, pagal Nemuno vagos stabilumo klasifikacija,
stabilios upés vagos ruozuose kranty Soninés erozijos apimtis — apie 0,4-0,7 m per metus,
o nestabilios vagos atkarpose padidéja iki 3-5 m per metus (JapOyrac, 1993). Analogiska
stabilumo indeksu gradacija galéty buti ir Neries. Remiantis kity autoriy skelbtomis
stabilumo indeksy gradacijomis (Yaaos, 1983; AapOytac, 1993; bepkosny, 3aotmHa, 2003)
bei tyrimy duomenimis, buvo sudaryta Neries vagos stabilumg apibtidinanti skalé,
apimanti 4 kategorijas ir atitinkamas indeksy reikSmes (7 lentelé).
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4 pav. Smélio bangos Neries vidurupyje slinkimo greicio (V) ir upés debito (Q) rysys
Fig. 4. Interrelation between the speed (V) of sand wave movement in the Middle Neris and river discharge (Q).

7 lentelé. Neries vidurupio vagos stabilumo indeksy gradacija
Table 7. Gradation of stability indices of Middle Neris channel

Vagos stabilumo
kategorija
Category of
channel stability

Stabilumo indeksai

Stability indices

W

G

A

[

Nestabili
Linstable

<1,0

<0,40

>4,1

<0,15

<10,0

<0,01

Nedidelio

1,1-1,5

0,41-0,7

3,140

0,151-0,18

10,1-15,0

0,011-0,015

stabilumo

Low stability
Santykinai stabili
Relatively stable
Stabili

Stable

1,51-2,0 0,71-1,0 2,1-3,0 0,181-0,21 15,1-20,0 0,0151-0,020

>2,1 >1,1 <2,0 >(,211 >20,1 >0,021

Skiriamy skirtingo stabilumo vagos atkarpy ilgiai pasiskirsto jvairiai (5 pav.).
Pagal vienus indeksus (A, G ir W) Neries vidurupyje vyrauja (75-80%) nestabili ir
nedidelio stabilumo vaga, pagal kitus (K) — prieSingai: ilgesné upés dalis (77%) priskiriama
stabiliy ir santykinai stabiliy vagu kategorijai. Skiriasi ir vertikaliasias bei horizontaligsias
deformacijas atspindinciy indeksy diagramos. Pavyzdziui, vertikaliosioms deformacijoms
neatsparios vagos ilgis tesudaro ~10%, o horizontaliosioms neatsparios — 33%. leskant
bendro vardiklio, buvo sudaryta visy indeksy iSvestiné — vidutinio pasiskirstymo diagrama
(X). Pastarosios duomenimis, Neries vidurupyje vyrauja nedidelio stabilumo vaga — 42,6%,
o kitokio stabilumo atkarpos pasiskirsto tolygiai (5 pav.). Vidutiniai sklaidos duomenys
(X) rodo, kad tirtojoje Neries dalyje vyrauja nedidelio stabilumo ir santykinai stabili
(vidurinis stabilumo lygmuo), arba, kitaip tariant, vidutiniSkai stabili vaga (62,2%). Panasy
santykj tarp skirtingo stabilumo vagos atkarpy rodo ir integraliojo indekso @ diagrama
(5 pav.). Toks vagos vertinimas atspindi vyraujancius létus erozinius ir akumuliacinius
procesus Neries upés vagoje ir krantuose. Tyrimus papildzius naujais duomenimis apie
vaga formuojancius procesus, biity galima pateikti tikslesne bei iSsamesne vagos stabilumo
indeksu gradacija ir atitinkamai vagos stabilumo vertinima. Siy klausimy sprendimui ypac
aktualtis Neries vagos aliuvio bei vaga formuojanciy neSmeny granuliometriniai tyrimai.
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5 pav. Neries vidurupio vagos skirtingo stabilumo (1 —nestabili, 2 - nedidelio stabilumo, 3 —santykinai
stabili, 4 — stabili) atkarpy ilgio (%) pasiskirstymas pagal jvairius indeksus (A, G, L, ¥, K, @) ir jy
vidurkj (X)
Fig. 5. Distribution of middle Neris different stability sectors (1 — unstable, 2 — low stability, 3 — relatively stable,
4 — stable) according to various indices (A, G, L, ¥, K, @) and their average values (X)

Isvados

Remiantis upés morfolitologiniais, hidrologiniais parametrais, atliktas Neries
vidurupio vagos santykinio atsparumo Soninéms ir vertikaliosioms deformacijoms
ivertinimas pagal 6 skai¢iuojamuosius stabilumo indeksus.

1. ISilgai upés vagos stabilumo ritmiska kaita atspindi visi taikytieji indeksai. Pagal
tai skiriamos trys panasaus ilgio upés vagos atkarpos, besiskiriancios stabilumu bei jo
kaitos gradientu.

2. Tyrimuose taikyti vagos stabilumo indeksai tarpusavyje susije tvirtais koreliaciniais
rySiais, iSreiSkiamais dazniausiai tiesinémis funkcijomis. Neries vagos stabiluma ir jo kaita
iSilgai upés lemia upés isilginis nuolydis, kuris kartu yra ir integralioji geomorfologiniy
salyguy israiska.

3. Ankstesnis vagos geodinaminiy atkarpy tipizavimas bei diferencijavimas pagal
stabilumo indeksy reikSmes — koreguotini. Neries vidurupys, pagal vyraujantj vidutinio
stabilumo lygmenj (62,2%), apibudinamas kaip vidutiniSkai stabilus vagos deformaciju
atzvilgiu. Santykinai nestabilios ir stabilios vagos atkarpos pasiskirsto tolygiai.

4. Taikyti tyrimui vagos stabilumo indeksai atspindi vagos santykinj pastovuma
horizontaliyjy ir vertikaliyju deformacijy atzvilgiu, taciau nesuteikia informacijos apie
absoliutinius vagos morfologijos pokycius.
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Studies of Middle Neris (Buivydziai-Vilnius sector) Channel Stability
Summary

The Middle Neris (Buivydziai-Vilnius sector) channel is meandering in the bed
of former periglacial basins and crosses land elevations. It has cut into the Quaternary
system of deposits to a depth of up to 50-60 m. The average width of the present channel
is 75 m, depth in the middle of the channel 2.1-2.5m, longitudinal inclination 0.00036,
and the long-term annual average discharge in the studied river sector varies from 67.0
to 109.0 m?/s.

The resistance of Middle Neris channel to deformations was evaluated according
to 6 stability indices which were calculated based on geometrical parameters of river
channel, composition of alluvium and measured values of river discharge. According
to the data of calculated indices, the longitudinal channel stability varies rhythmically:
lower stability sectors alternate with higher stability sectors. Three channel sectors of
different stability and stability variation gradient were distinguished. Evaluation of the
stability of geodynamic sectors distinguished during previous investigations showed
that some sectors are comparable and can be united. Moreover, taking into account the
values of indices their geodynamic typification was corrected and three stability levels
distinguished: stable, average stability and unstable channel. The distinguished stability
levels differ in the relative intensity of deformations: in the average stability sectors,
the deformations are 2-3 times and in the unstable sectors more than 3-4 times as large
as the deformations in the stable sectors.

The obtained field data show that in the sectors of intensive accumulation different
rank mobile bed formations are developing. Their speed of movement and functioning
are closely related with the river discharge dynamics. In sectors of higher inclination
where river water is less saturated with drift, accumulation processes are replaced by
erosion of different intensity: from 0.02 to 0.42 m?/m? Horizontal deformations in the
studied river sector are not widespread and their intensity ranges from 0.2-0.6 to 0.5-3.0 m
per year.

The calculated values of channel stability indices are marked by a high variation
amplitude and distribution diversity ranging from the average (17.6-28.3%) to very high
(63.6-80.6%). Based on grouping of stability indices and the available data about the
Neris channel deformations the indices were graded into 4 stability levels: unstable,
low stability, relatively stable and stable channel. The sectors of different stability are
unevenly distributed. Low stability and relatively stable (medium stability) sectors are
dominant in the greater part of Neris channel (62.2%). The distribution of sectors reflects
the dominant slow small scale erosion-accumulation processes in the bed and banks.

The applied stability indices regardless of their type in general reflect the same
Neris channel stability variations and variation patterns. As stability indices include
some common variables many of them have strong correlation links. The obtained data
show that the stability of Neris channel in the Lithuanian segment till Vilnius and its
longitudinal variation are predetermined by longitudinal inclination which also is an
integral indicator of geomorphological conditions.
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Ivadas

Vertikalieji vandens balanso elementai: krituliai, garavimas i$ dirvozemio be
augalinés dangos, garavimas i$ augalo daliy — transpiracija ir garinimas i$§ vandens
telkiniy yra pagrindiniai vandens balanso elementai. Kartais vertikaliyju vandens balanso
elementy islaidy dalis nustatoma kartu — tai suminis garavimas, kuris dar vadinamas
hidrologiniu iSgaravimu. Suminis garavimas gali biiti nustatomas vandens balanso lygtimi,
tiesioginiais matavimais ir iSskai¢iuojamas empirinémis formulémis. Vandens balanso
lygtimi sunku tiksliau nustatyti trumpalaikj arba sezoninj suminj garavima nedidelése
teritorijose. Tiesioginiy matavimy metodas yra palyginti brangus, kartais ir techniskai
sunkiai jgyvendinimas. Dél to trumpalaikis ir (arba) nedideliy teritorijy suminis garavimas
dazniausiai nustatomas empirinémis formulémis arba modeliuojant. DaZniausiai
empirinémis formulémis apskai¢iuojamas potencialusis suminis garavimas (PET).

Yra zinoma daug suminio garavimo jvertinimo metodu. Visus juos galima suskirstyti
i penkias grupes: vandens balanso (Jablonskis ir Verzaité, 1968; Guitjens, 1982), masiy
perdavimo (Harbeck, 1962), misriuosius (Penman, 1948), radiacinius (Pistley and Taylor,
1972) ir nustatomus tik pagal oro temperatiirg (Thorntwaite, 1948; Blaney and Criddle, 1950).

Lietuvoje suminis garavimas i$§ sausumos buvo nustatytas vandens balanso
(Jablonskis ir Verzaité, 1968) ir Konstantinovo metodais (Lietuvos..., 1981). Garavimas i$
vandenstelkiniybuvoapskai¢iuotasempirinémisformulémis(Pecypcsr..., 1969, Kilkus, 1975).

Naudojant empirines formules arba modeliuojant dazniausiai naudojama keletas
meteorologiniy rodikliy: garinancio pavirSiaus temperatiira, oro drégmé ir temperatiira,
véjo greitis ir kt. Kartais reikiamu tikslumu visus Siuos rodiklius nustatyti sunku arba
tiesiog nejmanoma, o suminiam garavimui nustatyti naudojama maziau matuojamy
meteorologiniy rodikliy. Patikimiausias ir lengviausiai nustatomas meteorologinis rodiklis
yra oro temperattra, todél daugelyje empiriniy formuliy jis naudojamas kaip vienintelis
arba pagrindinis matuojamas meteorologinis rodiklis.
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Siame darbe analizuojami metodai, apskaiciuojantys suminj garavima pagal oro
temperattirg. Darbo tikslas — patikimiausio metodo, leidZian¢io pagal iSmatuota oro
temperatiirg apskaiéiuoti suminj garavima, parinkimas ir pritaikymas Lietuvos salygoms.
Darbas suskirstytas j keletq uzdaviniu:

* metody, skaiciuojanciy suminj garavima pagal oro temperatiira, analizé;

* empiriniais metodais apskai¢iuoto potencialiojo suminio garavimo palyginimas
su meteorologinése stotyse iSmatuotu garavimu i$ dirvozemio;

e tinkamiausio metodo, skirto suminiam garavimui apskaiciuoti pagal oro
temperatiirg, atrinkimas.

1. Metodika

Galima rasti daug darby, kuriuose analizuojamas potencialaus suminio garavimo
klausimas. Tarpjy yrakeletas darby, aprasanciy metodikas, leidZiancias jvertinti potencialyjj
suminj garavima (PET) pagal oro temperatiirg. Vienuose PET vertinamas tik pagal oro
temperatiira, kituose — temperatiira yra pagrindinis rodiklis. Siame darbe potencialusis
suminis garavimas apskaiciuotas trimis biidais, taiau visais atvejais apskaiciavimui
naudojama tik vidutiné oro temperatiira ir dienos trukme.

Pagal C. W. Thornthwaite’a (Thorntwaite, 1948) potencialusis suminis garavimas
(Etp) nustatomas empirine formule

107"
E, =16>{T} 1)

¢ia E o= ménesio potencialusis suminis garavimas, mm;
T = vidutiné ménesio oro temperatiira, °C;
I =silumos indeksas, nustatomas (2) formule

e M
S

Cia T; yra vidutiné j-tojo ménesio temperatiira ,°C;
a =nuo teritorijos priklausantis koeficientas, nustatomas (3) formule

a=6.75x10"1"-7.71x10"1"

+1.792x107*1 + 0.49239

Taciau kituose Saltiniuose (Papadopoulou ir kt., 2003) nurodama kiek modifikuota
Thornthwaite’o lygtis

®)

107
E,P=16>{T} x (ux N)/360  (4)

”

Cia Silumos indeksas ir koeficientas ,a
formulémis (5 ir 6)

nustatomi taip pat kiek kitokiomis

1 =0.09% (7)) (5)
a=0.016x7+0.5 (6)

¢ia p — ménesio dieny skaicius, N — ménesio vidutiné dienos trukmé.
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Panasi formulé yra duota ir kitame darbe (Lu Jianbiao ir kt., 2005). Skaiciuojant
ménesio suminj garavima (cm) taip pat naudojama vidutiné ménesio dienos trukme:

PET =1.6x Ld x [g} 7)

¢ia Ld — ménesio vidutiné dienos trukme, padalyta i$ 12.

Misy darbe potencialusis suminis ménesio garavimas pagal Thornthwaite’a buvo
skaiciuojamas dviem buidais (1 ir 7 lygtys), naudojantis 1986-1999 m. oro temperatiiros
matavimy Utenos, Vézaiciy ir Lazdijy meteorologinése stotyse (MS) duomenimis.

Pagal Thornthwaite’a (1 ir 7 lygtys), véliau ir pagal Blaney’j ir Criddle’s,
apskaiciuotasis PET buvo palygintas su tais paciais ménesiais Utenos, Lazdijy ir Vézaiciy
MS iSmatuotu garavimu i$ dirvozemio. Garavimas Siose MS buvo matuojamas garomaciu
GGI-500, kurj sudaro du cilindrai. Vidiniame cilindre yra dirvozemio monolitas. ISorinis
cilindras pastoviai laikomas dirvozemyije. | ji jstatomas cilindras su monolitu, kurj,
periodiskai sveriant ir jvertinant kritulius, galima spresti apie garavimo dydj (mm).

Antroje darbo dalyje buvo priimta prielaida, kad nustatyti atvejai, kai ménesio
garavimas i$ dirvoZemio virsijo PET, yra klaidingi — matavimy meteorologinése stotyse
klaidos. Tokie atvejai buvo atmesti, o i$ likusiy duomeny sudaryta analizuojamy duomeny
matricos. Pagal Sias matricas buvo apskai¢iuotos priklausomybeés tarp PET ir suminio
garavimo i$ dirvozemio. Taip pat apskaic¢iuotos skirtumo tarp iSmatuoto suminio garavimo
i§ dirvozemio ir PET ribinés ir vidutinés reikSmés.

Pagal Blaney’j ir Criddle‘a, potencialusis suminis garavimas nustatomas empirine lygtimi

PET =0254 xkex px (32 +1.8xT) (8)

¢ia ke — sezoninis paséliy koeficientas, p — procentais iSreikstas santykis tarp vidutinés
ménesio dienos trukmés ir visy mety dienos valandy skaiciaus. Misy darbe kc = 0,5, nes toks jis
sitilomas miskingoms teritorijoms (Papadopoulou ir kt, 2003).

2. Pagal Thornthwaite’a apskaiciuotasis potencialusis suminis garavimas

Palyginus Utenos MS (V-X mén.) iSmatuotq suminj garavima i$ dirvozemio ir pagal
Thornthwaite’a (1) apskaiciuotaji tu paciu ménesiy potencialyji suminj garavima, gauta
gana glaudi priklausomybé (1 pav., A). Dar glaudesné priklausomybé (2 pav., A) gauta
potencialyji suminj garavima apskaiciavus papildyta Thornthwaite’o lygtimi (7). Panasios
priklausomybés gautos naudojantis Lazdijy MS (1 pav. ir 2 pav. B dalys) bei Vézaiciy MS
(R=0,814-0,872) duomenimis.

PET A PET B
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100 wg—— |
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20 : . . : . 30 . : .
0 20 40 60 80 100 120 10 60 110 160
E, mm E, mm

1 pav. RySys tarp apskaiciuotojo Thornthwaite’o metodu (1) potencialiojo suminio ménesio garavimo
(x) ir iSmatuotojo garavimo i$ dirvozemio (y): A — Utenoje, B — Lazdijuose

Fig. 1. Correlation between potential total monthly transpiration (x) calculated by Thornthwaite method (1) and
measured evaporation from soil (y) in: A — Utena and B — Lazdijai
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2 pav. Rysys tarp apskai¢iuotojo Thornthwaite’o metodu (7) potencialiojo ménesio suminio garavimo
(x) ir iSmatuotojo suminio garavimo i$ dirvozemio (y): A — Utenoje, B — Lazdijuose

Fig. 2. Correlation between potential total monthly evapotranspiration (x) calculated by Thornthwaite method
(7) and measured evaporation from soil (y) in: A — Utena and B — Lazdijai

IS matavimy Utenoje V-X mén. PET vidurkis yra 14% (1) ir 44% (7) didesnis
uz iSmatuotajj suminj garavima i$ dirvozemio, Lazdijuose atitinkamai 12% ir 40%,
o Vézaifiuose 32% ir 61%. Nors papildyta Thornthwaite’o lygtimi apskaiciuotojo PET
ir iSmatuotojo suminio garavimo i$ dirvozemio rySys yra glaudesnis, skirtumas tarp
iSmatuotojo suminio garavimo ir PET gautas maZesnis skai¢iuojant Thornthwaite’o
lygtimi (1) (3 pav.).
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3 pav. Utenos MS stotyje iSmatuotojo suminio garavimo i§ dirvozemio ir PET apskaiciuotojo
Thornthwaite’o lygtimis kaita

Fig. 3. Dynamics of total evaporation from soil measured in the Utena MS and PET calculated using
Thornthwaite equation

Visose MS buvo nustatyta atvejy, kai suminis ménesio garavimas i$ dirvoZemio
virsijo PET. Tokie atvejai dazniausi pavasario pabaigoje, vasaros pradzioje arba rudenj,
esant didelei garinancio pavirSiaus drégmei ir, matyt, palyginti stipriam véjui (1 ir 2 lent.).
1992 mety geguze Lazdijuose garavimas i$ dirvoZemio buvo net 58% (155 mm) didesnis
uz PET. Tuo tarpu vasaros pabaigoje ir rudenj beveik visais atvejais PET buvo didesnis.
Didziausias skirtumas (99 mm, PET 343% didesnis uz iSmatuotajj garavima i$§ dirvozemio)
nustatytas Utenoje 1992 mety liepa. Taciau, atsizvelgiant j tokj maza liepa iSmatuotojo
garavimo i$ dirvoZemio dydj (28,8 mm), yra didelé tikimybeé, kad $j ménesj garavimas i$
dirvozemio buvo iSmatuotas klaidingai.

Lyginant V-X mén. iSmatuotojo garavimo i§ dirvozemio suma su Thornthwaite’o
lygtimi (1) apskaiciuotuoju to paties laikotarpio PET, matyti, kad garavimas i$§ dirvozemio
kartais (28% visy atvejy) taip pat virSija PET. Vézaic¢iuose Sis skirtumas sieké iki 5%,
Utenoje — 3,4%, o Lazdijuose — net 47% (1992) iSmatuotojo suminio garavimo i$ dirvozemio.
Matyt, tokiu biidu apskaiciuotasis PET yra per maZzas. Tuo tarpu (7) lygtimi apskaic¢iuotasis
metinis PET visais atvejais virsijo iSmatuotajj garavima i$ dirvoZzemio. Skirtumas tarp PET ir
iSmatuotojo suminio garavimo Vézaiciuose buvo nuo 19% iki 137% (vidurkis 78%), Utenoje
nuo 19% iki 122% (vidurkis 50% ), o Lazdijuose — nuo 19% iki 50% (vidurkis 25% ).
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1 lentelé. Skirtumas (mm) tarp ménesio iSmatuotojo suminio garavimo i$ dirvozemio ir PET,
apskaiciuotojo Thornthwaite’o lygtimi (1)

Table 1. Difference (mm) between monthly measured total evaporation from soil and PET calculated using
Thornthwaite equation (1)

Meénuo Vézaiciai Utena Lazdijai

Month min. | maks./max | vid./mean | min. | maks./max | vid./mean | min. | maks./max | vid./mean
\% -134 25,5 10,0 -22,6 37,2 14,5 -33,4 91,3 3,4
VI -38,1 44,2 -20,0 -55,6 26,5 -11,6 -4,1 14,4 5,0
VII -71,9 7,0 -48,0 -6,0 22,6 -14,0 -4,8 72,8 18,8
VIII -62,0 1,0 -43,0 -57,2 16,7 -28,6 -31,0 16,6 -6,0
X -53,0 -20,0 -37,0 -36,3 2,2 -21,7 -45,2 3,0 -15,6
X -34,0 -17,0 -28,0 -34,1 6,7 -20,9 -18,7 1,6 -8,6
XI -12,0 5,0 -4,0

2 lentelé. Skirtumas (mm) tarp iSmatuotojo suminio garavimo i§ dirvozemio ir PET, apskaiciuotojo
Thornthwaite’o lygtimi (7)

Table 2. Difference (mm) between monthly measured total evaporation from soil and PET calculated using
Thornthwaite equation (7)

Thornthwaite’o metodu (7)/by Thornthwaite method (7)
Vézaiciai Utena Lazdijai
min. maks./max | vid./mean | min. | maks./max | vid./mean | min. | maks./max | vid./mean
\% -32,2 3,6 -11,0 -46,2 8,5 -6,4 -23,6 -18,3 -21,1
VI -69,0 14,9 -48,0 -88,8 -0,9 -41,0 -314 -27,2 -29,8
Vil -104,0 -24,0 -81,0 -98,8 -8,1 -46,7 -34,1 -31,3 -32,7
VIII -81,0 -15,0 -61,0 -86,4 -1,4 -46,6 -19,0 -16,2 -17,6
IX -55,0 -21,0 -39,0 -51,0 0,8 -27,3 -2,0 -1,5 -1,8
X -28,0 -14,0 -23,0 -28,2 12,7 -20,1 5,2 5,5 5,4
X1 -7,0 5,0 -1,0 - - - - - -

IS pataisytos duomeny matricos nustatyta, kad Vézaic¢iuose PET vidutiniskai 43%
(Thornthwaite’o lygtis (1)) ir 49% (Thornthwaite’o lygtis (7)) virSija iSmatuotajj suminj
garavima, Utenoje — atitinkamai 24% ir 39%, o Lazdijuose 23% ir 39 %. Skaiciuojant pataisyta
matrica, gautas Siek tiek didesnis koreliacijos koeficientas (3 lent.).

3 lentelé. Pataisyta matrica nustatytos priklausomybeés tarp PET ir iSmatuotojo suminio garavimo
i$ dirvoZemio
Table 3. Correlations between PET and measured total evaporation from soil determined based on corrected matrix

Skaiciavimo Vézaiciai Utena Lazdijai
metodas

Calculation method

Thornthwaite’o y=22,695Ln(x)-10,969 y=25,621Ln(x)-28,738 y=26,958Ln(x)-33,205
lygtis (1) (R=0,858) (R=0,779) (R=0,830)
Thornthwaite

equation 1

Thornthwaite’o y=36,956L.n(x)-47,136 y=46,182Ln(x)-92,868 y=45,568Ln(x)-87,199
lygtis (7) (R=0,887) (R=0,800) (R=0,856)
Thornthwaite

equation 7
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3. Pagal Blaney’j ir Criddle’a apskaiciuotasis suminis garavimas

Tarp apskaiciuotojo pagal Blaney’j ir Criddle’a PET (8) ir iSmatuotojo suminio
garavimo i$ dirvozemio Vézaiciuose, Lazdijuose bei Utenoje taip pat gaunamas glaudus
rySys (4 pav.). Jis Siek tiek glaudesnis, negu pagal Thornthwaite’q apskai¢iuotojo PET.
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4 pav. RySys tarp Blaney’io ir Criddle’o metodu apskaiciuotojo potencialiojo ménesio suminio garavimo
(x) ir iSmatuotojo suminio garavimo i$ dirvozemio (y): A — Vézaiciuose, B — Lazdijuose, C — Utenoje
Fig. 4. Correlation between potential total monthly evapotranspiration (x) calculated by Blaney and Criddle
method and measured evaporation from soil (y) in: A — Vézaiciai, B — Lazdijai, C — Utena

Skaiciuojant PET Blaney‘io ir Criddle’o metodu, visose MS taip pat nustatyta atvejy,
kai ménesio garavimas i$ dirvozemio virsijo PET. Tokie atvejai dazniausi pavasario pabaigoje
ir vasara (4 lent. — teigiamas maksimumas, kai kur teigiamas ir vidurkis). 1991 mety liepa
Lazdijuose garavimas i$ dirvoZzemio buvo net 45% (165 mm) didesnis uz PET. DidZiausio
skirtumo variacija tarp iSmatuotojo garavimo i$ dirvoZzemio ir PET, apskaiciuotojo Blaney‘io
ir Criddle’o metodu, stebima geguze-birzelj: Vézaiciuose — nuo -39,9 iki 41,5 mm, Utenoje
—nuo -88 iki 20,6 mm, Lazdijuose — nuo -37,1 iki 72,8 mm (4 lent.).
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4 lentelé. Skirtumas tarp iSmatuotojo suminio garavimo i$ dirvozemio ir PET, apskaiciuotojo
Blaney‘io ir Criddle’o metodu (mm)

Table 4. Difference between measured total evaporation from soil and PET calculated by Blaney and Criddle
method (mm)

Vézaidiai Utena Lazdijai
min. | maks./max | vid./mean | min. | maks./max | vid./mean | min. | maks./max | vid./mean

\% -28,4 23,1 -0,8 -29,2 21,8 3,2 -37,1 72,8 -11,3
VI -39,9 41,5 -10,5 -88,0 20,6 -22,8 -12,7 21,3 2,1
VII -34,3 7,4 -16,9 -61,1 24,0 -9,9 -6,1 74,4 22,2
VIII | 41,2 8,0 -9,7 -51,9 26,1 -17,9 -19,2 18,8 1,9

IX -45,6 -10,4 -27,8 -37,5 0,2 -15,7 -34,7 5,1 -13,1
X -33,7 -27,5 -30,2 -32,8 7,2 -17,9 -17,6 -1,2 9,4
XI -27,1 -23,6 -25,3 - - - - - -

Lyginant per visa matavimy laikotarpj (V-X mén.) iSmatuotg suminj garavima i$
dirvozemio, kuris kito nuo 230 iki 424 mm, ir Sio laikotarpio PET, apskaiciuotg Blaney ir
Criddle metodu (nuo 245 iki 443 mm), gauname, kad viso matavimy laikotarpio suminis
garavimasis dirvoZemio taip pat kartais (18% visy atveju) virsija PET. Lazdijuose garavimas
i§ dirvozemio PET virsijo iki 32 % (1992 m), Utenoje iki 6,9% (1994 m), o Vézaiciuose tokiy
atvejy nepasitaiké. Atmetus Siuos atvejus, kaip klaidingus, gauname, kad PET uz garavima
i§ dirvozemio yra didesnis: Lazdijuose nuo 17,1 iki18,4% (vidurkis 17,7%), Utenoje nuo 0,5
iki 70% (vidurkis 29%), Vézaiciuose nuo 4,3 iki 58% (vidurkis 32%).

IS pataisytos duomeny matricos nustatyta, kad Vézaic¢iuose PET vidutiniskai 71%
virsija iSmatuota garavima i$ dirvoZzemio, Utenoje —40%, o Lazdijuose 44%. Pagal pataisyta
matrica gautas geresnis koreliacinis rysys (5 lent.).

5 lentelé. Pataisytaja matrica nustatytos priklausomybés tarp PET (y) ir iSmatuotojo suminio
garavimo (x)

Table 5. Correlations between PET (y) and measured total evaporation from soil (x) determined based on
corrected matrix

Skaic¢iavimo Vézaiciai Utena Lazdjijai
metodas
Calculation method

Blaney’io ir y=19,888Ln(x)-2,8143 y=23,962Ln(x)-20,638 y=30,29Ln(x)-45,333
Criddle’o lygtis (R=0,905) (R=0,834) (R=0,874)
Blaney and

Criddle equation

Apibendrinimas

Koreliacijos koeficientas tarp pagal Thornthwaite’a apskaic¢iuotojo PET ir iSmatuotojo
suminio garavimo i§ dirvozemio Utenos, Lazdijy bei Vézaiciy MS kinta nuo 0,757 (Utenoje,
PET skaiciuota lygtimi (1)) iki 0,872 (Vézai¢iuose PET skaiciuota lygtimi (7)). Visose
stotyse Siek tiek didesnis koreliacijos koeficientas gaunamas PET skai¢iuojant pataisytaja
Thornthwaite’o lygtimi (7), tac¢iau skirtumas tarp PET ir garavimo i dirvozemio visais
atvejais maZesnis skai¢iuojant Thornthwaite’o lygtimi (1).

Pataisytaja matrica apskaiciuotieji koreliacijos koeficientai kinta nuo 0,779 (Utenoje,
PET skaiciuota lygtimi (1)) iki 0,887 (Vézaiciuose PET skaiciuota lygtimi (7)).

V-X mén. PET suma dazniausiai buvo didesné uz per ta patj laikotarpj iSmatuotojo
suminio garavimo i§ dirvoZemio, ta¢iau Thornthwaite’o lygtimi (1) apskaiciuotasis PET
keliais atvejais buvo mazesnis uz suminj garavima i$ dirvoZzemio. Taigi PET skaic¢iavimams
geriau tinka Thornthwaite’o lygtis (7), kuria apskaiciuotoji V-X mén. PET suma visais
atvejais buvo didesné uz iSmatuotajj suminj garavima i$ dirvozemio.
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Koreliacijos koeficientas tarp apskaiciuotojo Blaney’io ir Criddle’'o metodu PET
ir iSmatuotojo suminio garavimo i$ dirvozemio Vézaiciuose, Lazdijuose bei Utenoje yra
Siek tiek didesnis, negu PET, apskaiciuotasis Thornthwaite’o metodu. Jis kinta nuo 0,744
(Utenoje ) iki 0,882 (Vézaiciuose). Pataisytaja matrica apskaiciuotieji koreliacijos koeficientai
kinta nuo 0,834 iki 0,905.

IS analizeés rezultaty matyti, kad glaudZziausias rySys yra tarp Blaney’io ir Criddle’o
metodu apskaiciuotojo PET ir iSmatuotojo suminio garavimo i$ dirvozemio. Taigi i$
aptarty trijy lygciy, Blaney’io ir Criddle’o lygtis geriausiai tikty PET skaiéiuoti pagal oro
temperatiirg. Taciau kai kuriais atvejais, ypa¢ pavasarj ir vasaros pradzioje, matyt, dél
didelio drégmés kiekio garinanciame pavirsiuje, PET, apskai¢iuotasis aukséiau aptartais
metodais, gali biiti net mazesnis uz suminj garavima i$ dirvoZemio.
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Comparative Analysis of Potential Total Transpiration Calculated According to
Air Temperature

Summary

The article contains a comparative analysis of the method for calculation of total
evapotranspiration according to air temperature based on the monthly soil evaporation
values from Utena, Lazdijai and Vézaiciai meteorological stations. The pursued aim
is to find the most reliable method allowing calculating total evapotranspiration
according to measured air temperature and to adapt it for Lithuanian conditions.
The main implemented tasks were: analysis of the methods applied for calculation
of total evapotranspiration according to air temperature, comparison of empirically
calculated potential evapotranspiration (PET) with evaporation from soil measured in
meteorological stations (MS) and selection of the most reliable method for PET according
to air temperature.

For comparison, two equations were chosen: Thornthwaite ((1) and (7)) and Blaney
and Criddle (8). The PET values, calculated using these equations, were compared with the
measured values of evaporation from soil in Utena, Lazdijai and Vézaiciai meteorological
stations. The second part of the study is based on an assumption that the cases when
monthly evaporation from soil exceeded the PET values were erroneous. They were
rejected and corrected matrixes of analysed data were made based on the remaining
data. These matrixes were used for recalculation of the interdependence between the PET
values and total evaporation from the soil.

The obtained results show that the closest relationship exists between the PET values
calculated by Blaney and Criddle equations and measured total evaporation from soil.
Out of the discussed three equations, the one suggested by Blaney and Criddle would suit
best for PET calculation according to air temperature. The correlation coefficient between
the PET calculated by Blaney and Criddle equation and measured total evaporation from
soil in the chosen MS ranges from 0.744 (Utena ) to 0.882 (Vézaiciai). The correlation
coefficients calculated using the corrected matrix range from 0.834 to 0.905.

The correlation coefficient between the PET value obtained using Thornthwaite
equation and measured total evaporation from soil in Utena, Lazdijai and Vézaiciai MS
ranges from 0.757 (in Utena MS, PET was calculated using equation 1) to 0.872 (in Vézaiciai
MS, PET was calculated using equation 7). The correlation coefficients calculated using
the corrected matrix range from 0.779 (in Utena MS, PET was calculated using equation 1)
to 0.887 (in Vézaiciai MS, PET was calculated using equation 7).

In months 5 to 10, the total PET usually exceeded the measured value of total
evaporation from soil yet in a few cases the PET values obtained by Thornthwaite
equation 1 were lower than the total evaporation from soil. In individual cases, especially
in spring and beginning of summer, presumably due to large amounts of moisture in the
evaporation surface, the values of PET obtained by the above discussed methods may
even be lower than the total evaporation from soil.
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Abstract. The paper examines the Lithuanian territorial-institutional system of business promotion,
the formation whereof began ten years ago. The author overviews experience of foreign countries,
pointing out similarities and differences of the make-up and activities of infrastructure supplying
services to business. After summarising all the actors in the system of business promotion —i.e., State-
financed establishments providing services to small and medium enterprises on preferential terms
— their structure is depicted on a schematic map. The latter is overlaid on the distribution of the level
of entrepreneurship, thus establishing links between the entrepreneurship of population in separate
municipalities and provision of services to small and medium enterprises. The paper states that
the territorial institutional system of business promotion in Lithuania is not sufficiently elaborated;
though the network of establishments is dense and evenly-distributed, the system functions as a
collection of its separate units only. There are preconditions for the activities of the system —however,
some actions at the level of the State required in order to give it vitality.
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Ivadas

Strateginiuose plétros dokumentuose valstybé deklaruoja remianti smulkuyjj ir
vidutinj versla, kaip didziausia BVP dalj kuriantj verslo sistemos komponenta. Lietuvoje
jau keleta mety kuriama verslo skatinimo sistema, kuria panagrinéti paskatino institucijy,
minétos sistemos dalyviy, samprotavimai apie teritorinius paramos verslui intensyvumo
skirtumus. Sio straipsnio tikslas — apZvelgti teritorinés verslo skatinimo sistemos Lietuvoje
ypatumus siejant juos su gyventojy verslumo skirtumais Salyje. Tai ateityje padéty jvertinti
tokios sistemos veiklos efektyvuma ir takg Lietuvos teritorijos vystymuisi. Nors galimybiy
studijy bei moksliniy tyrimy paramos verslui bei jos efektyvumo tematika atlikta nemazai,
visgi teritorinis aspektas iki Siol nebuvo nagrinétas. Siekiant tikslo apzvelgta uZzsienio
Saliy patirtis, iSnagrinéti verslo skatinimo sistemos dalyviai bei jy tarpusavio saveika.
Svarbiausios problemos apsunkinancios $io tyrimo eiga yra dvi: paramos verslui formy
gausa bei sistemos kaip sistemos funkcionavimo problema.

Instituciné sistema buvo pradéta kurti deSimtajame desimtmetyjeir siekiant padidinti
paslaugy prieinamuma buvo palaipsniui decentralizuojama jkuriant savarankisky
institucijy ar jy padaliniy jvairiose Lietuvos savivaldybése. Siuo metu visoje valstybés
teritorijoje veikia 95 valstybés jkurtos vieSasias paslaugas teikiancios institucijos ir ju
filialai jvairiuose Lietuvos regionuose. Parama teikia 54 savivaldybiy SVV fondai ir paciy
verslininky sukurtos asocijuotos verslo struktiros. Siame straipsnyje daugiausiai démesio
skiriama vienai i$ svarbiausiy valstybés paramos verslui formy, taikomy Lietuvoje —
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vieSyjy paslaugy, teikiamy per jvairias institucijas, dotavimas ir subsidijavimas. Svarbu
akcentuoti, kad Siame straipsnyje nenagrinésime tiesioginés finansinés paramos verslui
(subsidiju, dotaciju, paskolu), teikiamos i§ Valstybés bei ES 1ésy.

Metodika ir pagrindiniai duomeny Saltiniai

Siekiant iskelto tikslo buvo sprendziami trys svarbiausi uzdaviniai:

* Apzvelgta uzsienio Saliy patirtis, pasirenkant tris Europos Sajungos valstybes is
skirtingy jos daliy: Suomija, Lenkija, Airija, turincias tipines verslo skatinimo struktiiras,
siekiant palyginti jstaigy tinkly struktiirg ir veiklos principus su Lietuvos.

* Susisteminti pagrindiniai verslo skatinimo dalyviai — juridiniai asmenys, visiskai
ar i$ dalies finansuojami valstybés léSomis ir teikiantys paslaugas smulkaus ir vidutinio
verslo subjektams. Sugrupuotos ir apzvelgtos pagrindinés jy teikiamos paslaugos.

¢ Apskaiciuotas Lietuvos gyventojy verslumolygis (veikianciy SVV jmoniy skai¢ius 1000
gyventojy) siekiant nustatyti, ar yra verslumo sasajos su savivaldybéje veikianciy institucijy
jkurty verslui skatinti ir lengvatinémis salygomis teikianciy paslaugas pradedantiems,
paZengusiems verslininkams ir fiziniams asmenims, ketinantiems pradéti versla, kiekiu.

Pagrindiniai straipsnio rengimo duomeny Saltiniai — aktualiis dokumentai: Lietuvos
Respublikos jstatymai, Lietuvos respublikos tikio ministerijos dokumentai bei tyrimai,
Paslaugy verslui jstaigy veiklg reglamentuojantys dokumentai, UzZsienio bei Lietuvos
jstaigy interneto svetainés. Publikacijy nagrinéjama tema aptikti nepavyko, kadangi, kiek
zinoma, iki Siol Lietuvoje nagrinéti tik atskiri paslaugy verslui sistemos komponentai bei ju
veiklos ypatumai, taciau nebuvo atlikta né viena kompleksiné sistemos apzvalga.

Svarbus straipsnio rengimo aspektas — septyneriy mety praktiné patirtis vadovaujant
vienai ir Paslaugy verslui tinklo jstaigy nuo pat tinklo formavimosi pradzios. Taip pat,
bendradarbiavimas suuzsienioSaliy jstaigy vadovais apsilankymai Airijos, Austrijos, Bulgarijos,
Ispanijos, Suomijos, Svedijos institucijose, kas leido straipsnio rengimo metu daryti i$vadas ne
tik vadovaujantis prieinama literatiira, informacijos Saltiniais, bet ir praktine patirtimi.

Savokos

Tikslinga apibreézti kelias Siame straipsnyje naudojamas savokas:

VieSosios paslaugos verslui — informacijos, konsultacijy, mokymuy, kvalifikacijos
kélimo ir perkvalifikavimo, metodinés ir kity paslaugy verslo pradzios, verslo planavimo,
finansavimo Saltiniy paieskos, finansy tvarkymo, personalo valdymo, inovacijos aktyvinimo,
technologijy plétojimo ir perkélimo ir kitais verslui aktualiais klausimais jvairiomis
komunikacijos priemonémis teikimas lengvatinémis salygomis smulkaus ir vidutinio verslo
subjektams ir/arba fiziniams asmenims, ketinantiems pradéti versla (Dél Lietuvos..., 2006).

Paslaugy verslui jstaigy tinklas — valstybés sukurta paramos verslui infrastrukttira,
kuria siekiama skatinti mazy ir vidutiniy jmoniy steigimasi ir plétra bei uztikrinti kokybisky,
lengvatinémis salygomis teikiamy verslo paslaugy prieinamuma visy Salies regiony
verslininkams (Dél paslaugy, 2003). Straipsnyije Si savoka naudojama tik jstaigoms, kuriy veikla
visiskai ar i$ dalies finansuojama valstybés biudzZeto léSomis (subsidijuojama arba dotuojama),
o paslaugos verslui teikiamos lengvatinémis salygomis, dengiant visa ar dalj juy suteikimo
kainos.

Smulkaus ir vidutinio verslo subjektai (toliau tekste — SVV) — vidutinés jmonés,
mazos jmonés (tarp jy ir mikrojmoneés) bei fiziniai asmenys, jstatymy nustatyta tvarka
turintys teise verstis savarankiska komercine, gamybine arba profesine ir kita panaSaus
pobudzio veikla, jskaitant ta, kuria ver¢iamasi turint verslo liudijima ar individualios
veiklos pazyméjima (Lietuvos Respublikos..., 2002).

Verslumas - jgimtas ar jgytas asmeniniy savybiy rinkinys, leidZiantis pastebéti galimybes
ir sugebéti jomis pasinaudoti sukuriant ekonomine, socialing verte. (Measuring..., 2008).
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SVV skatinimo ypatumai uZsienio Salyse

SVV jmoniy skatinimas vienomis ar kitomis priemonémis yra biidingas visoms ES
Salims. I$skirtinis démesys SVV sektoriui Europos Sajungoje iSryskéjo dar 1983 m., kai
buvo priimta ir paskelbta pirmoji Europos Sajungos veiklos programa, skirta smulkioms
ir vidutinéms jmonéms (BarSauskas, 2002). Pastaraji deSimtmetj démesys SVV Europos
Sajungoje tik didéjo, buvo siekiama sukurti palankia aplinka SVV vystymuisi, stiprinti
tokiy jmoniy konkurencinguma. Europos Sajungos Salyse ypatingas démesys skiriamas
mazoms inovatyvioms ir kuriancioms darbo vietas jmonéms, remiama juy investiciné
veikla, gerinamos salygos gauti finansiniy 1ésy (Mazylis, 2006).

Verslo skatinimo btidai yra labai jvairiis. [vairiuose informacijos Saltiniuose gausu ju
skirstymo varianty, taciau Siuo atveju pazvelgsime j uzsienio valstybiy vaidmenj skatinant
SVV, neatsizvelgiant ar naudos gavéjui taikoma finansiné (subsidija, dotacija, mokesciy
lengvata ir pan.) ar nefinansiné (informacija, konsultavimas, mokymai ir pan.) skatinimo
priemoné, kadangi daugeliu atvejy Sios priemonés yra integruotos ir sunkiai atskiriamos.

Lankantis Airijos, Austrijos, Bulgarijos, Ispanijos, Suomijos, Svedijos institucijose,
teikianciose vieSasias paslaugas verslui bei nagrinéjant jvairius informacijos Saltinius,
atspindincius kity Europos Saliy patirtj, vieSuyjy paslaugy aspektu, vyraujancius verslo
paramos biidus sugrupavome j tris grupes:

* Valstybéje sukuriama ir didZigja dalimi arba visiskai iSlaikoma plataus spektro
viesasias paslaugas teikiandiy pelno nesiekianciy jstaigy sistema (Lietuva, Svedija,
Bulgarija, Lenkija);

* Valstybé subsidijuoja ar kompensuoja verslo jmoniy, konsultanty, teikianciy
pagalba kitiems verslo subjektams, paslaugas (Vokietija, Ispanija, Suomija);

* Valstybé palieka verslo skatinimo funkcijg atlikti paciam verslui (t.y. paslaugas
teikia privatiis konsultantai).

Daugelis Europos valstybiy sukiiré institucine paramos sistema susieta su
administraciniais vienetais. Kuo sistema labiau decentralizuota, tuo paslaugos
prieinamesneés tikslinei klienty grupei. Kaip tenka pastebéti, verslo skatinimo funkcijg
atlieka bei paslaugas verslui dazniausiai teikia multifunkcinés jstaigos, atsakingos uz
regionineg plétra (regiono plétros agentiiros ir pan.) (Airija, Austrija, Ispanija).

Analizuojant atskiry valstybiy paramos SVV sistemas, jas galima priskirti vienai ar
kitai anksciau aprasytai grupei, taciau kiekvienos Salies sistema tuo paciu yra unikali tiek
dél realizuojamy programuy terpeés, tiek dél kai kuriy paslaugy specifikos, todél tikslinga
trumpai apzvelgti keliy Europos valstybiy patirtj. Pasirinktos trys, skirtingose Europos
dalyse esancios valstybés, ko gero, geriausiai galéty iliustruoti tipines paslaugy verslui
sistemas, kuriamas Europos Sajungoje.

Airijoje veikiantis vieSyjy paslaugy versluijstaigy tinklas ,, County and City Enterprise
Boards” (toliau tekste - CEB) jkurtas 1993 m. Tinkla sudaro 35 jstaigos (kiekviename
Airijos regione veikia po viena ,,County Enterprise Board”, o didesniuose miestuose veikia
,City Enterprise Board*). Tiksliné klienty grupé — mikrojmoneés (iki deSimties darbuotojy).
Strateginis CEB tikslas — skatinti ekonomine veiklg miesto ar regiono lygmeniu, vietiniy
imoniy plétra, plésti galimybes iSlaikyti esamas ir kurti naujas darbo vietas. Valstybés
Department of Enterprise, Trade and Employment, Lietuvoje panasia funkcijg iki 2007 m.
atliko Lietuvos smulkaus ir vidutinio verslo plétros agentiira). Institucing CEB struktiira
sudaro CEB valdyba, administracija ir Vertinimo komitetas. CEB veiklg finansuoja Airijos
finansy ministerija per Airijos Imoniy, prekybos ir darbo departamenta. Galima teigti, kad
Airijoje vieSyjy paslaugy verslui teikimas organizuotas labai panasiais principais kaip ir
Lietuvoje. (Europos, 2007).

Lenkijos Nacionalinis paslaugy SVV tinklas (toliau — NSS) veiklg pradéjo 1996 m.
Steigéjas — SVV fondas (angl. Polish SME Foundation), dabar Lenkijos jmoniy plétros
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agentiira (angl. The Polish Agency for Enterprise Development, toliau—PAED). Tinklo misija
— teikti parama SV'V. Pagrindinis tikslas — skatinti Lenkijos SVV konkurencinguma, teikiant
pilna aukstos kokybés verslo paslaugy paketa. NSS tinklo jstaigos specializuojasi teikiant
paslaugas mikro, mazoms ir vidutinéms jmonéms. Nepaisant to, NSS paslaugomis gali
pasinaudoti ir ketinantys pradéti versla. Ne SVV subjektams $is tinklas paslaugy neteikia.
NSS - atvira sistema, kurig kasmet papildo vis nauji centrai. Nariai j NSS tinklg atrenkami
atviro konkurso biidu, vadovaujantis Ekonomikos ir darbo ministro patvirtintomis
atrankos taisyklémis. Galimos kandidatés — pelno nesiekiancios organizacijos, teikiancios
paslaugas SVV subjektams. NSS tinklo organizacine struktiira sudaro regionines ir vietos
plétros agentiiros, verslo paramos centrai, Pramonés ir prekybos rimy skyrius, vietiniai
ne pelno siekiantys fondai ir asociacijos, kurie teikia paslaugas tiesiogiai SVV —is viso 182
konsultaciniy centry visoje Lenkijoje. Nuo 2002 m. tik akredituotos organizacijos gali tapti
NSS tinklo narémis. Konsultacinis centras gali buti akredituotas teikti vieng ar daugiau
paslaugy SVV. Siuo metu veikia 86 akredituoti konsultaciniai centrai. Akreditacija galioja
3 metus. Pagrindines gaires NSS tinklo veiklai apibrézia ir tvirtina nepriklausoma NSS
Koordinavimo taryba, kurig sudaro visose 16 Lenkijos vaivadijy veikian¢iy konsultaciniy
centry atstovai (po 2 i$ kiekvieno regiono). (Europos Sajungos, 2007).

Suomijoje keturios organizacijos sudaré partneryste, kuri teikia specialisty paslaugas
augandioms jmonéms. Sios organizacijos savo patirtj perduoda teikdamos jvairias
paslaugas pagal kliento poreikius, o kliento jmoné laikoma bendru klientu. Jos partneriai
yra Finnvera - valstybiné finansy jstaiga, Finpro - Suomijos jmoniy internacionalizacija
skatinanti privaciy jmoniy asociacija, TEKES - Suomijos nacionaliné technikos agentiira
ir Uzimtumo bei ekonominés plétros centrai. Uzimtumo ir ekonominés plétros centry
(toliau - TE centrai) steigéjai yra Pramonés ir prekybos ministerija, Zemés Gikio ministerija,
Darbo reikaly ministerija. TE centry tinkla sudaro 15 istituciju. Kiekvienas TE centras teikia
centralizuotas, jvairiapusiskas konsultacines paslaugas uzimtumo ir ekonominio vystymo
klausimais tiek SVV subjektams, tiek kitiems interesantams. Centrai visiSkai iSlaikomi
valstybés 1éSomis ir priklauso valstybei. TE centry teikiamos paslaugos subsidijuojamos
80 proc. (Europos socialinio fondo léSos sumokamos per centra profesionaliems
konsultantams), 20 proc. sumoka verslininkai. SVV fonda sudaro 500 verslo konsultanty
registras. Fondo steigéjai ir aktyviis rémeéjai yra: Prekybos ir pramonés ministerija (angl.
Ministry of Trade and Industry), Suomijos regioninés plétros fondas (angl. The Regional
Development Fund of Finland Ltd.), Suomijos pramoneés ir darbdaviy konfederacija (angl.
The Confederation of Finnish Industries and Employers), Suomijos jmoniy federacija
(angl. The Federation of Finnish Enterprises), Suomijos vadybos institutas (angl. The
Finnish Institute of Management). SVV fondas turi privacios jmonés statusa, vyriausybé jai
skiria léSas paramai SVV teikti. Kainuun Etu Ltd - Suomijos Kainuu regiono verslo plétros
agentiira (toliau — Kainunn Etu Ltd). Kainuun Etu Ltd steigéjas ir dalininkas — Kainuu
regiono administracija (Kainuu regiona sudaro 10 atskiry rajony savivaldybiy, ir visy rajony
savivaldybés yra Kainuun Ety Ltd dalininkai. Sis regionas yra savotiskas eksperimentas
Suomijoje, (kadangi regiono biudZetas néra valdomas centralizuotai i§ Helsinkio, regionas
yra autonomiskas). Kainuun Etu Ltd viso regiono jmonéms ir verslininkams teikia pagalba
plétojant versla, stiprinant konkurencinguma, bendradarbiavima. Kainuun Etu Ltd dirba
31 ekspertas. Pagrindinis Kainuun Etu Ltd veiklos prioritetas — uztikrinti ir paskatinti
regione veikianciy jmoniy efektyvia veikla, ekonominj jmoniy ir regiono augima, nauju
darbo viety kiirima. (Europos Sajungos, 2007).

Apibendrinant apzvelgty bei kai kuriy ¢ia minéty Saliy paslaugu verslui jstaigu
veiklos patirtj galime teigti, jog esminiai panasumai su Lietuvos Paslaugy verslui jstaigy
tinklu yra akivaizdis. Visose straipsnyje minétose uzsienio Salyse didZiaja dalj finansiniy
resursy jstaigos, teikiancios vieSasias paslaugas verslui, gaunais valstybés. Daljlésy jstaigos
uzsidirba pacios, teikdamos jvairias mokamas paslaugas, bei dazniausiai jtaigy teikiamos
paslaugos verslininkams nebtina subsidijuojamos 100 proc., Suomijoje verslininkai turi
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susimoketi 20 proc. paslaugos kainos, Airijoje — 10-20 proc. Jungtinéje Karalystéje visiskai
nemokamos paslaugas gauna tik pradedantieji verslininkai, kitiems reikia susimokeéti dalj
paslaugos kainos.

Vienui$ jstaigy dalininky, kaip ir Lietuvoje, dazniausiai btina valstybé, kuri dalininko
teises jgyvendina per ministerijas, departamentus ar kitas centrinio valstybés valdymo
lygmens institucijas. Partneriai (dalininkai) daznai btina savivaldos/regiono vietos valdzios
institucijos, pramonés prekybos riimai, mokymy institucijos. Istaigos teikiancios vieSasias
paslaugas administracijoje dirba asmenys, teikiantys pagrindines paslaugas (informacija,
konsultacijas, mokymy organizavima). Jeigu jstaigos klientams reikia specifiniy (gilesniy)
paslaugy, ty sriciy specialistai (lektoriai, konsultantai) samdomi iS iSorés.

Pagrindiniai jstaigy veiklos tikslai - skatinti versluma, teikti informacija, konsultacijas,
organizuoti mokymus, skatinti bendradarbiavima tarp verslo jmoniy, verslo ir valdzios
institucijy ir pan. Visose apzvelgtose Salyse (taip pat ir Lietuvoje), vieSgsias paslaugas
verslui teikiancios institucijos teikia standartines paslaugas: informuoja, konsultuoja,
padeda ieskoti finansavimo Saltiniy, partneriy uZsienyje, organizuoja mokymus SVV
imoniy vadovams ir darbuotojams, organizuoja informacinius renginius apie SVV plétros
ir paramos galimybes, teikia apdovanojimus ir paskatinamuosius prizus aktyviausioms,
geriausiai veikiané¢ioms SVV jmonéms. Kai kuriais atvejais Sis teikiamy paslaugy spektras
yra iSplec¢iamas ir papildomas naujomis paslaugomis: County Enterprise Board Airijoje
teikia finansine parama subsidijy forma mikrojmonéms.

Tiksliné klienty grupé dazniausiai yra asmenys, ketinantys pradeéti veikla bei
veikiantys SVV subjektai, siekiantys jsitvirtinti rinkoje, dazniausiai mikrojmonés. Neretu
atveju grieztai apibréziama konkrecios paslaugos galimi gavéjai pvz. Airijoje, finansinés
paramos i$ institucijos, teikiancios vieSasias paslaugas verslui, gali tikétis tik mikrojmoneés,
kuriy darbuotojy skaicius nevirsija 10). Kai kuriose Salyse tiksline klienty grupe sudaro ir
tkininkai, Zemeés tikio jmonés (miisy apzvelgty Saliy atveju — Suomijoje).

Verslo skatinimo sistema Lietuvoje

Verslo sékmeé didele dalimi priklauso nuo galimybiy gauti informacija, konsultuotis,
mokytis. Svarbi ne tik Siy galimybiy kaina, kokybé, bet ir prieinamumas. Tiek finansiné,
tiek nefinansiné valstybés parama SVV yra butina ir labai reikSminga btitiniausiy gebéjimy,
kompetencijos bei motyvacijos uztikrinimui.

Lietuvoje SVV subjektus bei jiems taikomas valstybés pagalbos formas nustato
1998 m. lapkri¢io 24 d. Smulkaus ir vidutinio verslo jstatymas Nr. VIII-935. Valstybés
pagalba SVV subjektams teikiama pagal Vyriausybés, apskriciy ar savivaldybiy smulkaus
ir vidutinio verslo plétros programas, kuriy rengimas ir jgyvendinimas finansuojami i$
valstybés ar savivaldybiy biudzety bei fondu lésu.

Smulkaus ir vidutinio verslo jstatymas numato Sias pagalbos smulkaus ir vidutinio
verslo subjektams teikimo formas:

1) mokesdiy ir rinkliavy lengvatas;

2) finansine parama: lengvatiniy kredity teikima, dalinj ar visiSka paltikany
dengima, garantijy teikima, kredity draudima, rizikos kapitalo investavima j smulkias
ir vidutines jmones, tam tikry iSlaidy (steigimo, tyrimy, garantiju mokeséiy, kredity
draudimo jmoky, kokybés sertifikaty jsigijimo ir kity islaidu) kompensavima bei
subsidijas darbo vietoms kurti;

3) imoniy savininky, jmoniy organy nariy bei darbuotoju_konsultavimo, mokymo,
kvalifikacijos kélimo ar perkvalifikavimo paslaugas lengvatinémis salygomis;

4) verslo inkubatoriy, verslo centry, technologiniy parky steigima ir jy teikiamas paslaugas;

5) Vyriausybeés, apskriciy virsininky ar savivaldybiy nustatytas kitas pagalbos formas
(Lietuvos, 1998)

Tiek jvairiy mokesciy ir rinkliavy lengvatas, tiek ir kredity draudima, paliikany
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dengima, rizikos kapitalo investavimg galima vadinti finansinés valstybés paramos SVV
instrumentais. Be finansinés paramos instrumenty egzistuoja ir jvairios viesyjy paslaugy
SVV subjektams formos.

Finansinés paramos vieSyjy paslaugy verslui tinklo jstaigoms teikimo taisyklése yra
apibiidintos pagrindinés vieSosios paslaugos, teikiamos SVV subjektams:

1. Verslo informacijos paslaugos — tai informacijos kliento pageidavimu teikimas.

2. Verslo informacijos sklaidos renginiai. Verslo informacijos sklaida — tai verslo
informacijos, sékmingy verslo pavyzdziy platinimas paramos gavéjo organizuoty
susitikimy su verslininkais ar verslininkus vienijanciy organizacijy atstovais, konferencijy,
seminary ir kity renginiy metu.

3. Konsultacijy paslaugos. Konsultacijos suteikia galimybe klientui aptarti ir spresti
problemas, susijusias su verslo pradzia ir plétra.

4. Mokymo paslaugos. Mokymo paslaugos — tai klienty mokymas grupése. (Dél
viesuju, 2005).
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1 pav. Lietuvos paramos verslui institucinés-teritorinés sistemos schema
Fig. 1. Scheme of Lithuanian institutional-territorial system of support to business

Lietuvoje viesasias paslaugas SVV teikia vieSojo sektoriaus subjektai. Privataus
sektoriaus tikio subjektai viesujy paslaugy verslui teikimo sistemoje Lietuvoje dazniausiai
dalyvauja kaip valstybiniy institucijy skelbiamy konkursy viesosioms paslaugoms verslui
teikti dalyviai arba, kai privatiis subjektai kartu su valstybinémis institucijomis yra parama
verslui teikian¢iy jstaigy dalininkai.

VieSyjuy paslaugy verslui institucine strukttrg Lietuvoje sudaro paslauguy
verslui jstaigy tinklas - verslo informaciniai centrai (42) ir verslo inkubatoriai (7), bei
inovacijy paramos tinklas - Lietuvos inovacijy centras su 5 atstovybémis ir 9 mokslo ir
technologijy parkai.
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Svarbiausias paslaugy verslui jstaigy tinklo, kuris Lietuvoje buvo pradétas kurti 1998
m., formavimo tikslas — tobulinant ir racionalizuojant verslo informacijos centry ir verslo
inkubatoriy veikla bei valdyma, sukurti Siuolaikine valstybés pagalbos verslui sistema,
uztikrinandia kokybisky ir prieinamy verslo informacijos, konsultacijy, mokymo paslaugy
teikima ir lengvatine turto nuoma. (Dél paslaugu..., 2003).

Paslaugy verslui tinklo jstaigy paskirtis yra :

¢ Teikti konsultacines paslaugas

* Formuoti naujy paslaugy poreikj, nes daugeliu atveju jmonés net nezino, kokios
konsultacinés paslaugos gali biiti reikalingos verslo plétrai. DidZiausia jtaka tam turi
kasdieniniai jmonése vykstantys procesai: verslo plétros problemy sprendimas uzkerta
kelig galimybéms dométis galima paramos paslaugy pasitla. Imonés susiduria su tam
tikrais sunkumais teikiant rinkai naujas paslaugas ar produktus. Todél paslaugy poreikio
formavimo pradzioje svarbios yra vieSosios konsultacinés paslaugos.

¢ Didinti jmoniy galimybes pasinaudoti verslo plétrai reikalingomis konsultavimo
paslaugomis. Imonés, turédamos mazai 1ésy, neisgali sumokéti rinkos kaina uz privaciy
konsultanty teikiamas paslaugas. Ypac tai aktualu besikurian¢ioms, SVV jmonéms ir
toms, kurios atlieka specifine veikla, susijusia su moksliniais tyrimais, inovacijy kirimu ir
diegimu. VieSosios konsultacinés paslaugos leidZia sumazinti Sias neigiamas pasekmes.

* Parengti jmones naudotis privaciomis paslaugomis. VieSojo konsultavimo paskirtis
yra paskatinti jmones naudotis iSoriniais iStekliais (konsultantais), parodyti tokiy paslaugy
nauda. (Jakubavicius, Zemaitis, Rehm, 2005).

Paslaugu verslui jstaigu tinkla Siuo metu sudaro 42 verslo informacijos centai ir
7 verslo inkubatoriai. Paslaugy verslui tinklo jstaigos jkurtos 49 (i§ 60) savivaldybiu. Ju
formavime galima jzvelgti kelis désningumus:

e didziuosiuose Lietuvos miestuose (Vilniuje, Kaune, Siauliuose, Tel$iuose, Alytuje)
ikurti verslo inkubatoriai, tac¢iau jy néra Klaipédoje ir Paneveézyje;

* paslaugy verslui tinklo jstaigy néra mazosiose Lietuvos savivaldybése — Birstono,
Prieny, Neringos, Pagégiy, Kalvarijos, Trakuy;

¢ Kaune suformuotos dvi paslaugy verslui tinklo jstaigos;

e didZioji dalis jstaigy sukurtos véliau nei 2004 m.;

* nemazai atvejy, kai jau veikusiai jstaigai suteikiamos papildomos funkcijos —
viesuju paslaugy SVV teikimas (,,Verslininky namai”, Druskininky, Moléty TVIC ir kt.).

Visos paslaugy verslui tinklo jstaigos teikia valstybés subsidijuojamas paslaugas
verslui, siekia identisky tiksly, taciau yra labai skirtingos ir todél galéty biti grupuojamos
pagal jvairius poZymius.

Pagal jstaigy veiklos pobiidj, buty galima isskirti 4 grupes:

¢ verslo informacijos centrai (27);

¢ verslo inkubatoriai (7) (teikia papildomas — patalpy nuomos paslaugas ir veiklos
rezultatams matuoti naudoja papildomus rodiklius);

® turizmo ir verslo informacijos centrai (13 i$ 42 verslo informacijos centry vykdo ir
turizmo informacijos centry funkcijas);

e kitos jstaigos (2—VS] , Verslininky namai”, Klaipédos ekonominés plétros agentiira).
(VieSyjy, 2006)

Visy paslaugy verslui tinklo jstaigy steigéja ir dalininké yra valstybé, atstovaujama
Ukio ministerijos. Institucija, atliekanti techninius planavimo ir kontrolés veiksmus, taciau
nedalyvaujanti valdyme (jos atstovas yra tik jstaigos taryboje), yra Lietuvos smulkaus ir
vidutinio verslo plétros agentiira (nuo 2007 m. rugséjo meén. $ias funkcijas perémé Ukio
ministerijos Smulkaus ir vidutinio verslo departamentas ir VS| Lietuvos verslo paramos
agentura).

Visy, i$skyrus Kauno ,Verslininky namus”, jstaigy steigéja ir dalininké yra
atitinkamo rajono ar miesto savivaldybés taryba. Kai kuriose jstaigose yra daugiau nei 2
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dalininkai (Lietuvos verslo darbdaviy konfederacija, apskrities virSininko administracija, o
kartais ir jmonés (Kazly Ridos inkubatoriaus atveju), verslininky organizacijos ir kt.).

Atlikus keleto tinklo jstaigy jstaty apzZvalga galima teigti, kad daugumoje jstaigy
tikslai yra labai panasis: pagrindinis tikslas yra teikti informacijos, konsultacijy ir mokymo
paslaugas bei praktine pagalba smulkaus ir vidutinio verslo subjektams, kuriy buveiné
yra savivaldybés teritorijoje, naujai jsteigtiems verslo subjektams padéti jsikurti, plétoti
veikla ir prisitaikyti prie kintanciy rinkos salygy, didinti konkurencinguma ir veiklos
veiksminguma, padéti verslo subjektams uzmegzti tarptautinius bendradarbiavimo
kontaktus su kity Saliy verslininkais. Reikia pastebéti, kad jstaigy veikla apima Zymiai
platesn;j veiklos spektra, susijusj ne tik su paslaugy ir pagalbos teikimu SVV subjektams,
bet ir su verslumo skatinimu bei aplinkos verslui gerinimu ir pan.

Kiekviena jstaiga minéto tikslo siekia jgyvendindama tokius uzdavinius:

e kaupia ir skleidzia informacija apie verslo salygas regione, Lietuvoje ir ES,
propaguoja visuomenei pazangias ekonomikos idéjas;

¢ teikia verslo informacijos, konsultacijy ir mokymy paslaugas, rengia verslininky
kvalifikacijos kélimo kursus ir seminarus;

e siekia j centrg pritraukti Lietuvos ir tarptautiniy organizacijy, imoniy, fiziniy
asmeny, fondy ir programuy lésas bei technine pagalba;

e skatina diegti j versla naujas technologijas ir mokslo naujoves;

* padeda uzmegzti kontaktus tarp potencialiy verslo partneriy, konsultuoja ir rengia
verslo plétros ir investicijy projektus;

* bendradarbiauja su kitomis paslaugy verslui tinklo jstaigomis, parama verslui
teikianciomis institucijomis Lietuvoje ir uzsienyje;

e dalyvauja uzsienio Saliy ir tarptautiniy organizacijy paramos teikimo SVV
programose ir projektuose;

¢ vykdo kitg teisés aktais neuzdrausta veikla, susijusia su centro tiksly ir uzdaviniy
igyvendinimu. (Ignalinos..., 2006)

Visos tinklo jstaigos finansavima veiklai ir programoms jgyvendinti gauna is keliy
Saltiniy:

¢ 100 proc. jstaigy kasmet gauna Vyriausybés SVV plétros ir skatinimo strategijos
igyvendinimo specialiojoje programoje numatytas léSas vieSosioms paslaugoms verslui
teikti. Bendrame jstaigos finansavimo kontekste finansavimas i$ Sio Saltinio yra pats
svarbiausias ir sudaro daugiau nei puse — vidutiniSkai 57 procentus metinio biudzeto, o
kai kuriose jstaigose net iki 99 procenty.

® Dauguma tinklo jstaigy gauna finansavimg i$ vietos savivaldybés biudzeto
(vidutiniSkai 22 procentai).

* Daugelis jstaigy epizodiskai gauna ES finansuojamy projekty lésy.

* Visos jstaigos gauna pajamy i$ komercinés veiklos. 2006 m. I pusmetj $i dalis
sudaré vidutiniskai 15 procenty biudzeto. (Viesuju..., 2006).

Tinklo jstaigos finansuojamos skiriant léSas pagal Lietuvos Respublikos tikio
ministro patvirtintas taisykles. (Dél Lietuvos..., 2006). Nuo 2007 m. vieSyjy paslaugy
verslui projekty grupés ir vieSyjy paslaugy verslui jstaigy steigimo ir plétros projekty
grupeés projektus administruoja Lietuvos verslo paramos agenttira.

Nors valstybé nuolat kuria jvairius paramos smulkiam ir vidutiniam verslui
mechanizmus ir jgyvendina priemones, taciau sisteminio poZiiirio i paramos verslui teikima
—labai triiksta. Galima iSskirti kelis pagrindinius pozymius, kurie rodo sistemiskumo stoka:

¢ Institucinis vieSyjy paslaugy teikéjy tinklas formuojamas chaotiskai, neturint nei
jo kiirimo, nei veiklos strategijos.

* PeriodiSkai besikei¢iantys paslaugy dotavimo ir jstaigy finansavimo modeliai
turi esminés neigiamos jtakos tiek institucijy veiklos stabilumui, tiek teikiamy paslaugy
testinumui ir kokybei.
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® Bendradarbiavimas ir komunikavimas tarp viesuyju paslaugy teikéjy tinklo
institucijy — minimalus, pagristas tik asmenine darbuotojy iniciatyva. Priklausomybés
rysiai — vienetiniai.

* Néra vienos institucijos, koordinuojancios ir kontroliuojancios viesuju paslaugy
teikéjy tinklo veikla ir funkcijy pasidalinima.

Lietuvos Respublikos Vyriausybé 2006 m. patvirtino Integruoty mokslo, studijy ir
verslo centry (sléniy) kiirimo ir plétros koncepcija, taciau bendro viesyjy paslaugy verslui
istaigy tinklo plétros strateginio dokumento néra, nors Lietuvos Respublikos tikio ministras
dar 2003 m. sukurtas Paslaugu verslui jstaigas formaliai sujungé i tinkla (Dél paslaugy,
2003). Praktikoje, ko gero, minétas jstaigas vienija tik ta pati tiksliné klienty grupé, vienas
i§ dalininky (valstybé) ir panasiis finansavimo S$altiniai (LR biudzetas, savivaldybiy
biudzetai, ES l1éSos) bei tikslai.

Apibendrinant galima teigti, kad institucijy, teikianciy viesasias paslaugas smulkiam
ir vidutiniam verslui Lietuvoje - arti 100, taciau saveika tarp jy yra minimali ir tinkliné
veikla pasireiskia tik tapaciomis, bet neintegruotomis ir nepakankamai standartizuotomis
funkcijomis, net identisky institucijy lygmenyje. Prielaidos sistemai veikti yra, taciau
reikalingi kai kurie veiksmai valstybiniu lygmeniu, kad ji tapty gyvybinga, tai: paslaugy
standartizavimas, tarpusavio komunikavimo kanaly sukiirimas ir palaikymas, bendri
informacijos sklaidos principai, personalo mokymai ir motyvacijos gerinimas.

Teritorinis institucijy pasiskirstymas ir paslauguy prieinamumas

Lietuvoje paslaugy verslui jstaigy tinklas teritoriniu pozitriu yra pakankamai
tankus ir tolygus. Vien paslaugu verslui tinklo jstaigos — verslo informacijos centrai ir
verslo inkubatoriai - jkurtos 49 (i$ 60) savivaldybiy, o dar tose pat savivaldybése daugeliu
atvejy lygiagreciai veikia ir kitos valstybés finansuojamos institucijos, teikiancios paslaugas
verslui lengvatinémis salygomis (detaliai jstaigy struktiira pavaizduota 1 pav.). Paslaugy
verslui tinklo jstaigy néra mazosiose Lietuvos savivaldybése (Birstono, Prieny, Neringos,
Pagégiy, Kalvarijos, Traky). DidZiuosiuose Lietuvos miestuose (Vilniuje, Kaune, Siauliuose,
TelSiuose, Alytuje) jkurti verslo inkubatoriai, taciau ju néra Klaipédoje ir Panevézyje.
Galima teigti, kad paslaugy verslui jstaigy tinklas yra optimalus — paslaugos Lietuvos
verslininkams yra prieinamos, kadangi atstumas, kurj reikia jveikti vykstant j mokymus,
konsultacijas ar susitikimus tik iSskirtiniais atvejais virsija 50 km.

Galima pastebéti, jog tiek paslauguy verslui tinklo jstaigos, tiek kitos valstybés
jstaigos, teikiancios paslaugas smulkiam ir vidutiniam verslui, koncentruojasi arba
didziuosiuose Lietuvos miestuose, arba periferinése savivaldybése, kur gyventojy
verslumas yra maZzesnis uz vidutinj. (2 pav.). Pastarosiose jstaigos kuriamos, kaip taisyklé,
dél palankiy salygu — probleminése teritorijose jgyvendinami projektai salyginai lengviau
gauna finansavima buitent dél socialiniy-ekonominiy rodikliy ir tikétino jstaigos veiklos
efekto. Tokiu btidu jkurti Jaunimo verslumo centrai, Ignalinos AE regiono plétros agentiira
ir pan. Didziuosiuose miestuose, tuo tarpu, koncentruojasi jstaigos, teikiancios platesnj
spektra paslaugu (Verslo inkubatoriai), turincios specifines klienty grupes (Mokslo ir
technologiju parkai), kuriy tiksliniai klientai yra dazniau pazenge, nei pradedantys
verslininkai. Siuose miestuose valstybés dotuojamos ar subsidijuojamos jstaigos konkuruoja
ir su privaciais paslaugy teikéjais.

Visuy valstybés jkurty paramos verslui jstaigy funkcija supaprastinus galima jvardinti,
kaip verslo skatinima jy veiklos arealuose (pradedant verslumo ugdymu, verslo aplinkos
gerinimu, jmoniy kirimu, palaikymu bei plétra), taciau paslaugy verslui tinklo jstaigy ir
kity valstybés finansuojamy bei privaciy jstaigu veikla, skatinancia verslo vystymasi sieti
su gyventojy verslumu tose teritorijose labai sudétinga dél dviejuy priezasciy:
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¢ Verslumo savoka yra sunkiai apibréZziama, kadangi verslumas yra grei¢iau asmens
savybé ar budo bruozas nei ekonominis rodiklis, todél jo skaiciavimas yra abejotino
patikimumo. Kad ir koks rodiklis verslumo skaiciavimui biity sugalvojamas, jis yra tik
orientacinis, labiau tenkinantis smalsumo poreikj nei galintis daryti iSvadas apie vienos ar
kitos valstybés ar regiono versluma.

* Néra patvirtintos metodikos, leidziancios jvertinti jstaigy veiklos efekta verslo
aplinkai, verslumo skatinimui, smulkaus ir vidutinio verslo kiirimuisi bei plétrai, darbo
viety karimui, iSlaikymui ir jy kokybés gerinimui.

Zvelgiant i Lietuvos gyventojy verslumo kartoschema (2 pav.), galime matyti, kad
didziojoje Lietuvos dalyje verslumo lygis panasSus ir yra artimas valstybés vidurkiui.
I$skirti galime tik periferinius piety-pietvakariy (Saléininky, Varénos, Lazdijy, Kalvarijos,
Vilkavigkio, Sakiy (9)), Ryty Lietuvos (Ignalinos (7), Zarasy, Svencioniy (8)) ir kai kuriuos
Siaurés Lietuvos (Skuodo (8), Akmenés (7), Pakruojo, Pasvalio (9)) pasienio rajonus, kur
verslumo lygis nevirsija 10 jmoniy 1000 gyventojy. MaZiausias gyventojy verslumas yra
Pageégiy (5), Ignalinos, Akmenés ir Kalvarijos (7) savivaldybése. Didesniu nei vidutinis
verslumu pasizymi Kauno (26), Klaipédos (27) ir Siauliy (21) miesty gyventojai, o did Ziausiu
— Vilniaus (36), Palangos (32) ir Neringos gyventojai (48).

Apibendrinant galima sakyti, kad paslaugas verslui teikianéiy jstaigy kiekio ir
verslumo savivaldybése priklausomybé yra:

* tiesioginé, kai gyventojy verslumas didesnis nei vidutinis ir veikia daugiau nei
viena verslo skatinimo jstaiga, kadangi cia yra didesné paklausa paslaugoms, daugiau
potencialiy klienty, daugiau specifine veikla uzsiimanciy juridiniy asmeny (pavyzdziui
mokslo ir technologijy parky klientai).

e atvirkstiné, kai jstaigos kuriasi savivaldybése, kuriose gyventojy verslumas
mazesnis nei vidutinis (vienas pagrindiniy valstybés finansuojamy jstaigy tiksly yra
skatinti versluma, padéti kurtis ir veikti smulkioms ir vidutinéms jmonéms).

Gyentoju verslumo koeficientas
(vidutiniskai Lietuvoje - 19)
(Coefficient of entrepreneurship of population
(Lithuanian average is 19)
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Science and technology parks
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Two or more institutions, providing similar services, are active

2 pav. Lietuvos gyventojy verslumo lygis ir paslaugy verslui prieinamumas
Fig. 2. Level of entrepreneurship of population in Lithuania and accessibility of services to business
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Apibendrinimas ir iSvados

Smulkaus ir vidutinio verslo skatinimas btidingas visoms ES Salims. Daugelyje
ju instituciné sistema susieta su administraciniais vienetais. Kuo sistema labiau
decentralizuota, tuo paslaugos prieinamesneés tikslinei grupei. Vyraujantys nefinansiniai
verslo skatinimo btidai, realizuojami per institucijas sukuriant ir visiskai islaikant ju
tinkla arba subsidijuojant dalj paslaugos kainos.

Absoliuti dauguma ES instituciniy verslo skatinimo sistemy veikia labai panasiais
principais, kaip Lietuvoje: paslaugos finansuojamos valstybés léSomis, vienas i$ jstaigos
dalininky yra valstybé, tiksliné klienty grupé smulkas ir vidutiniai verslininkai bei
fiziniai asmenys, ketinantys pradéti versla, pagrindiniai tikslai yra skatinti versluma ir
padéti pradedancioms bei pazengusioms jmonémes.

Lietuvoje paslaugy verslui jstaigy tinklas pradétas formuoti 1998 m. Formuotas
chaotiskai, neturint strategijos. Tik 2003 m. jstaigy grupé jteisinta kaip Paslaugy verslui
istaigy tinklas, 2008 m. vienijantis 42 Verslo informacijos centrus ir 7 verslo inkubatorius.
Nacionaliné jstaigy veiklos ir plétros strategija nepatvirtinta iki Siol.

VieSuju paslauguy verslui infrastruktiira sudaro Paslaugu verslui jstaigy tinklas
(49) ir kitos valstybés léSomis finansuojamos paramos verslui institucijos: Mokslo ir
technologijuy parkai (9), Jaunimo verslo centrai (6), Lietuvos inovacijuy centras, Lietuvos
ekonomineés plétros agentira ir kt., kurias vienija bendras dalininkas — valstybé, dalinis
programy finansavimas valstybés léSomis ir tiksliné klienty grupé. Paslaugas verslui taip
pat teikia komercinés jmonés ir verslininky sukurtos asocijuotos struktiros.

Valstybiniy institucijy, teikianciy viesSasias paslaugas smulkiam ir vidutiniam
verslui Lietuvoje - arti 100, taciau saveika tarp jy yra minimali ir tinkliné veikla
pasireiSkia tik tapaciomis, bet neintegruotomis ir nepakankamai standartizuotomis
funkcijomis, net identiSky instituciju lygmenyje, tai leidZia teigti, kad teritoriné
instituciné verslo skatinimo sistema suformuota nepakankamai, funkcionuoja tik kaip
atskiry infrastrukttiros vienety visuma.

Prielaidos institucinei verslo skatinimo sistemai veikti yra, taciau reikalingi kai
kurie veiksmai valstybiniu lygmeniu, kad ji tapty gyvybinga, tai: bendra sistemos kiirimo
ir veiklos strategija, teikiamy paslaugy standartizavimas, tarpusavio komunikavimo
kanaly sukairimas ir palaikymas, bendri informacijos sklaidos principai, personalo
mokymai ir motyvacijos gerinimas.

Lietuvos instituciné verslo skatinimo infrastrukttira pakankamai iSvystyta, jstaigy
tinklas tankus ir tolygus. Paslaugy verslui tinklo jstaigos veikia 49 i 60 savivaldybiy, tose
pat savivaldybése daugeliu atvejy lygiagreciai veikia ir kitos valstybés finansuojamos
institucijos, teikiancios paslaugas verslui lengvatinémis salygomis.

Didziojoje Lietuvos dalyje salyginis verslumo lygis panasus ir yra artimas valstybés
vidurkiui - 19. MaZesnis nei vidutinis — daugumoje pasienio savivaldybiy (Saléininky,
Varénos, Lazdijy, Kalvarijos, Vilkaviskio, Sakiy, Ignahnos Zarasy, Svenéioniy, Skuodo,
Akmeneés, Pakruojo, Pasvalio), kur verslumo lygis nevirsija 10 jmoniy 1000 gyventojy.
Maziausias gyventojy verslumas yra Pagégiy, Ignalinos, Akmenés ir Kalvarijos
savivaldybése. Didesniu nei vidutinis verslumu pasizymi Klaipédos, Kauno ir Siauliy
miesty gyventojai, o didZiausiu — Palangos, Vilniaus ir Neringos gyventojai.

Paslaugas versluiteikianciy jstaigy kiekioir verslumo savivaldybése priklausomybé
yra tiesioginé, kai savivaldybése, kuriy gyventojy verslumas didesnis uz vidutinj, deél
didesnés paklausos paslaugoms veikia daugiau nei viena verslo skatinimo jstaiga ir
atvirkstiné, kai daugiau nei viena verslo skatinimo jstaiga jkurta savivaldybése, kuriose
gyventojy verslumas mazesnis nei vidutinis, tikintis, kad jstaigy veikla paskatins
gyventojy versluma ir verslo plétra.
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Territorial institutional system of business promotion in Lithuania
Summary

Promotion of small- and medium-sized business in one or another form is
characteristic of all the European States. The goal of this paper is to present an overview
of the particularities of the Lithuanian system of business promotion, focusing especially
on one of the major forms of State support to business, practiced in Lithuania — subsidizing
of public services provided via various institutions. The paper does not examine direct
financial assistance to business (subsidies, grants, loans), provided from State and EU
funds. The territorial institutional business promotion system is researched in three
stages in this paper.

The absolute majority of institutional business promotion systems in the EU
work on the basis of very similar principles as those applied in Lithuania: activities of
institutions are linked to administrative units, services are financed by State funds, the
State acts as one of co-owners of institutions, target groups include small and medium
businesses as well as physical persons intent on starting new business, the main goals
are fostering of entrepreneurship and assistance to start-ups and older enterprises. The
paper examines the experience of Finland, Poland, Ireland and the UK.

In Lithuania, the start of the formation of the network, providing services to
business, was in 1998. The group of establishments was officially denominated as the
Network of Services to Business only in 2003. In 2008, the said Network united 42 business
information centres and 7 business incubators. Up to this date, no National Strategy
of Activities and Development of the Establishments has been approved, although the
number of State-funded establishments, providing services to business, is nearly 100.
The paper provides a systemic classification of the main participants of the business
promotion system.

The calculation of the entrepreneurship level of the Lithuanian population
demonstrated, that this level is close to the country average (19) in most of Lithuania. It was
also established that the relationship between the number of establishments, providing
services to business, and the level of entrepreneurship in municipalities, is linear, when
more than one business promotion establishment is active due to larger demand for
services, and inverse, when more than one business promotion establishment was founded
in municipalities with lower-than-average level of population’s entrepreneurship in the
hope of stimulating the population’s entrepreneurship and business development via
such establishments.

The conclusions of the paper stipulate that the territorial institutional business
promotion system in Lithuania is not sufficiently elaborated and it functions only as a
collection of separate units of infrastructure. There are preconditions for the activities of
the system, but certain actions at the level of the State required in order to give it vitality.
The Lithuanian institutional business promotion system is sufficiently developed from the
territorial point of view, the network of establishments is dense and evenly distributed.
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