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Introduction

Coastal zones are among those areas that have been subject to intense
human pressure due to their natural resources. As a transitional zone,
between land and sea, coastal zone holds some of the most valuable and
productive habitats on earth. Huge amount of energy circulate in these
zones, which attracts all sort of human interest and activities (Rivis et al,
2016; Schlacher et al., 2014; Bicknell et al., Sperb et al., 2006). A great
number of population lives near the coastal zone.

Results Conclusions

Study shows, what the biggest suburbanization processes in Klaipeda have . Study shows, what the biggest suburbanization processes in Klaipéda have been
been spotted in 5-10 km eastwards and not significantly in south — east and spotted in 5-10 km eastwards and not significantly in south — east and northern
northern direction from the city (Fig. 2;3;5). Territory in 5 km distance from direction from the city (Fig. 5). Territory in 5 km distance from Klaipéda city centre
Klaipéda city centre have increased by 632,65 ha, as well as in all studied have increased by 632,65 ha, as well as in all studied area enlarged by1090,94 ha.
area enlarged by1090,94 ha. The most significant suburbanization processes The most significant suburbanization processes have been in settlements of
have been in settlements of Klaipeda district: Slengial, Triuseliai, Budrikai, Klaipéda district: Slengiai, Triuseliai, Budrikai, Mazuriskiai. Here was recorded by
Mazuriskiai. Here was recorded by 56,63% of all changes in Klaipéda district. 56,63% of all changes in Klaipéda district.

 One of the best indicator, showing urban sprawl and change of physical

Direct and indirect degradation of coastal zone and waters has been reducing landscape is the change of number of population in city and suburban areas

natural productivity, as well as mutilating environmental functions that human Kaioe s\ T il (Cirtautas 2015, Newman et al. 2014; Europos Sajungos regioniné politika 2007).
being using. Due to chaotic coastal zones occupation and their unsustainable £=)\ Q i | | Correlation shows, what population number in Klaipéda city is decreasing but in
patterns of uses, it will lead to resources exhaustion (Sperb et al., 2006). o O S Klaipéda district increases exponentially (r=- 0,8613).

Landscapes have been shaped over the centuries by processes related to 9 care 7 * According georeferential data analysis, settlements territory of Klaipeda city
human land use, which are reflected in regional landscape patterns Al . YR suburbs expanded by 1090.94 ha during by 2005-2013. Mostly, suburbs have
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Ziobria expanded eastwards and northern in 5 km distance from Klaipéda city (632.65 ha)
that is directions parallel to the highway Klaipeda-Vilnius, and on the way to
Palangaresort.

If territorial growth of settlements around Klaipeda city will be the same as during
2005-2013 period, settlements around Klaipéeda city in 5§ km radius, would expand
up to 1245,77 ha till year 2020. Future urban sprawl direction should remain the

(Juskevicius et al., 2013; Renetzeder et al., 2009). It is important to gain a
better understanding of the nature and magnitude of urban climate
modification, in order to assess the contribution of urban areas to climate
change and also what impact climate change may have on urban areas
(Hughes, 2006).

® Aukstkiemiai /) L/

s Mazuriskiai 4 o

2 | .  ) ‘ > Truﬁeliai‘ . 2 Bauk
A i":\} J { | Kiipsciai® 4/ 5 y

The goal of this study IS to gnalyzg the_ Impact of ur_ban_ sprawl on LS. i\ , s OSS ¢ same — eastwards and northern from Klaipéda city.
landscape around Klaipéda, Lithuania (Fig. 1). The main aims are: (I) ? F 1 o
. 5 . 5 o . . } engial Ve
find differences in location of settlements during period since 2005 to \ & (] §5 ot
2013; (1) predict possible settlements expansion till 2020; (lll) evaluate A (At . N
possible urban sprawl impact on Klaipéda city and suburbs. \ 2 ' Wartnaiy A oy TN Rt Mk
\ [ R ') &> o o
KLAIPEDA \‘. ' A Q
\\ A \Ginduliai N 13,413 ha 2,138 ha 1,541 ha
\ % %3 Kunigitkiai Zibininkai Taryydai Tubausiai
— : \ % “Klemiske | Celiai
Sutartiniai Zenklai PR Z ° °
Gyvenviediy teritorinis kitimas 2005-2013 m. "
15,021 ha 0,544 ha 1,014 ha 1533 ha
St u d y ar ea an d m et h O d S Keliai ',.\ , Palanga Kiauleikial Padvariai Rlibial Zadeikial
Rajono \ '?
Magistraliniai \ @ =) )
Krasto \ ®  Sudmantai : 2
: 2 \ \ > il 30.491 ha 8,001 ha 11,45 ha 2,635 ha 1,865 ha
gt Rl o Nemirseta Pryimancial Kretinga Dupulcial Raguy Kkial Budriai
' . . i Savivaldybiy ribos Ay : Ja"a'v . ..
| ; " "“..l | - - - 7 - - @ © @ o °
| \ Fig.2. Urban sprawl in Klaipeda district 2005-2013, ha. : s ., : h =
‘ ' l 8358 ha 6,106 ha 32247 ba 471 ha 1558 ha 0,145 ha
’ \ ’ | Karkle Peskojal Valenal Jokubavas Sasaiciai Zutautai
4 ' i\ I ‘ . O (¢} 1] °
. . N [2005 | ', ‘% 2010
\ | \ | A ‘ | _. > f 29,252 ha 26,514 ha 6,023 ha 3,298 ha 4,467 ha 0,117 ha
- o™ \ 8o . - : Normantal Mazuriikiai Radailiai Plikiai Griblinka) Lapial Tilvikal
. w, \i* I APED @ j,'
5 . l ° ] ® .
2 ; "a‘ | )
L ' \ \ 37,628 ha 92,451 ba 13,087 ha 2242 ha 3,138 ha 2,174 ba 0,181 ha
“. s !‘ ' I . .0‘“0".““ l ; - Klaipeda Slengial Trutelial Alksnini Kyictinial Perkunal Jurjonai
0..\"‘ ‘ \ ‘M L .‘\’/. R
SR : \ | 50,95 hag#™ © S
‘-"'.. ~ TN \ : 25
E_ o b . ‘- I i 1T A58 ha 207 662 ha 126,159 ha 26,747 ha 1550 ha 1517 ha 0392 ha
‘. . - ' Dakuc, | ' Smiltyne Sudmantai Budrikai Dauparai Gargldai Velaiciai Antkoptis
‘I" "‘""".\ »
‘ l Y |
» ( ©
| _:',*""& | e Truseliai ¢
Jruseliai 0 b JE015 ha 76,515 ha 44,997 ha 26,615 ha $.521 ba 1,025 ha
: ',./ I Alksnyne Zarde Lebartal Ketvergial Snaukital Girininkal Rusinai
h'!j '/‘. | (‘.\
Wiy lx’in" Lo i % - >
: 0 ha 16,462 h 27,102 ha 17456 ha 7513 ha 1.944 ha 0,624 ha
\ ) , Neringa Kairial Kasparfikial Rokal Agluonenal Slupariai Velvirzenal
\ ) @ © o
’r-hl:' —— Q 0 ; } 0 ha 1,186 ha 13,339 ha 10,045 ha 7,629 ha 1,597 ha 1.221 ha
! . JuodKkrante Dituva Voveridkiai Kantyvainiai Petaiciai Jucaickai
stilemenin . ) . _
wTitery chenge / Sutartinial Zyméjimal Sutartiniai Zzyméjimai o o o o © o
O A " K s i Gyvenaml.”q terltonju 0511 ha 6,923 ha 55841 ha 6,597 ha 1,012 ha 1,678 ha
kltlmas' ha Karvaicial Dreverna Prickule Sakutelial Stonaicial
+  0,01-1,00
= e - . . . 3 \ %4 . - . . . .
Fig.1. Settlements expansion 2005-2013 in study area. Fig.3 The biggest territorial change (Truseliy km.) 2005-2010, ha. WOHER,
501 3 1000 0 ha 4,166 ha 2,576 ha 2218 ha 1.4 ha
Neringa Svencele Mockial Ciutelinl Grynaicial
10,01 - 25,00
. . . 25,01 - 50,00 = ° = e
Baltic Sea and coast is one of the most vital natural resources of " R B S .
Lithuania. Only a small part of Baltic Sea coast belongs to Lithuania One of the best indicator showing urban sorawl and chanae of ohvsical landscane is 30,01 - 100,00 Pervaika Kinta Tyoiai Petreial
GIIRGPPEL the Baltic Sea coast situated Kigigedaticity isithe largest the change of number of’ 0 ulati%n in cit I?smd suburban a?reas IOCiyrtautas 2015 i 100,01 - 250,00 . : - .
[oyre! the western Lithuania, with the number of 158 541 population Newmanget al. 2014, Europ ops Sajun osrye ioniné politika 2007( Correlation sh’ows
e~ —ensus data). Here is locatedioneigigigeiion fieezing harbors af what po ulati(;n nurr;ber inpKIai aéJclIJagg:it is%ecreasl?n but in Kle)li éda district | ? : I = = — —
the south-eastern part of Baltic Sea. In Klaipéda surrounding POp P y 9 P

settlements is located several tourist recreation attraction points, and
summer resorts, such as well-known Palanga and Nida, Marine
museum with the only one dolphinarium in all Baltic countries and
many others.

At the same time almost 0,5% of Klaipéda city territory and 48% of
Klaipéda district territory belongs to the National park area and Natura
2000 or other prohibited area (State Cadastre of Protected Areas,
2014). As notes Darijus Veteikis (2011) very short line of coast (almost
91 km) belongs to Lithuania, but despite this, more when a half of it (51
km) is under various restrictions. Despite this, in this area has been
concentrated various economic and social activities which forcing
together to share the area with natural landscapes of great value
(Veteikis et al., 2011).

In study area was included territories in 25 km radius from Klaipeda city
according to D.Cesnavicius (1998) and M.Cirtautas (2013)
methodology. Regarding this methodology, in study area were included
Klaipeda city, part of Klaipeda district, part of Kretinga district, Palanga
city, Neringa and part of Silute district, municipalities (fig. 1).

In order to get the most accurate data on suburbanization processes,
was gathered several methods: GIS, using orthopoto and
georeferential GDB10LT databases and also mathematical — statistical
method in comparison with received visual results. GIS methods were
used to identify changes in the land cover change in Klaipéda and its
surroundings. Both — macro (city level) and micro level (suburbs)
changes were investigated during research.

In this study, was used year 2005 and 2013 layers of Lithuanian
territory M 1:10 000 georeferential database year 2005 and 2013 and
the 2005 and 2010 Lithuanian territory digital orthophoto M 1:10 000
map ORT1O0LT (Fig.1). Orthophoto’'s map layers were used to make
geometrical correction of georeferential GDB10LT database layers in
order to look for settlements territorial change during analyzed period.

Increases exponentially (r=-0.8613) (fig. 4).

According georeferential data analysis, settlements territory of Klaipéda city suburbs
expanded by 1090.94 ha during by 2005-2013. Mostly, suburbs have expanded
eastwards and northern in 5 km distance from Klaipéda city (632.65 ha) that is
directions parallel to the highway Klaipéda-Vilnius, and on the way to Palanga resort.

If territorial growth of settlements around Klaipéda city will be the same as during
2005-2013 period, settlements around Klaipéda city in 5 km radius, would expand up
to 1245,77 ha till year 2020. Future urban sprawl direction should remain the same —
eastwards and northern from Klaipéda city.
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Fig.4. Correlation between Klaipeda city and Klaipeda district municipality population, per thousand.
Source: Lithuanian Statistical Department, 2013.
N=11; r=-0.8613, p<0,005, a=0,05.

Fig.5. Settlements territorial change after digitalization (a) and change in ha (b)
during period of 2005-2013.
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