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KOJIEBAHUSA U TEHJAEHIIUU YPOBHS MOPSA B OJECCE
3A ITIOCJIEJHHUE 50 JIET

HccnenoBans! konebanust ypoBHs YepHOTO MOPS IO pAAaM CPEIHETOAOBBIX U CPETHEMECSIYHBIX BBICOT €T
Ha crannuy Omecca—TopT 3a Bech repruo HabmroneHwit ¢ 1875 1. 1 mpoBeZeHO cpaBHEHNE UX ¢ U3MCHEHUSIMH 3a
nociensue 50 set (1960-2010rr.). [Toxa3zaH BONMHOBOM XapaKTep €ro M3MEHYMBOCTH ¢ aMIuTynoil 9-10 cMm u
neprosioM 3-4 rona Ha GoHE TEHICHIMH MOAHSATHS YPOBHS, CMEHSIOMIEHCS CO BTOPOH 1moJIoBUHBI 90-X TO0B Ha
noHmwkenue ¢ 491 cm B 1994r. 1o 481 cm — B 2007r. OnieHeHa aMILIMTY/ja Ce30HHBIX KOJieOaHUH YPOBHS MOPSI B
Onecce (13-20 cm) U BBISIBICHO TMOSIBICHUE ABYX IKCTpeMyMoB B 50% ciydyaeB. CorjaacoBaHHOCTD MOSIBICHHS
rOZIOB MaKCHUMAaJIbHBIX BBICOT ypoBHs B UepHOM Mope ¢ rogaMu Dnb-HUHBO CBUAETENBCTBYET O CYIIECTBOBAHUU
B MHpPOBOM OKEaHE EIMHBIX MPOIECCOB. AHOMAJIFHO BBICOKHE 3HAYCHUS YypoBHs Ha craHmuu Onecca—TopT B
2010 roxy moATBEpKIAIOT CBA3B C siBI€HUEM Dib-Hunbo, npounzomeamum 3umoit 2009-2010 rr.

Kniouegvie cnosa. ypoBeHb, TEHACHINH, CE30HHBINA X0/, aMIUIUTYA, IIEPHUO, IKCTpeMyMBI, YepHoe Mope.

Amnpianosa O. P. KOJJMBAHHS TA TEHJIEHIII PIBHSI MOPS B OJIECI 3A OCTAHHI 50 POKIB

JocnimxeHo konmBaHHA piBHA YOpHOro MOpS 1O psAAax cepeAHbOPIYHMX Ta CEPETHbOMICIIHUX BUCOT HOTO
Ha craHuii Ozeca-nopT 3a Bech nepiof crocrepexeHb 3 1875 p. 1 mpoBeneHO NOPIBHSHHS IX 31 3MiHaMH 3a
ocranHi 50 pokiB (1960-2010pp.). [TokazaHO XBUIILOBOI XapakTep WOro MIHJIMBOCTI 3 aMmInIiTyno0 9-10 cM Ta
nepiogom 3-4 poKM Ha TJi TEHICHLII MiAHATTS PiBHS, SKa 3MIHIOEThCA 3 APYroi nojoBuHH 90-X POKIB Ha 3HU-
sxkeHHs 3 491 e B 1994p. 10 481 cm - y 2007p. OmiHeHO aMIUTITYy CEe30HHUX KOJIMBaHb piBHSI Mops B Omeci
(13-20 cm) Ta BcTaHOBJICHA MOSIBA BOX EKCTPEeMyMiB y 50% BHUMAgKiB. Y3TOKCHICT TOSIBU POKIB MAKCHMATb-
HHUX BHCOT piBHA B YopHOMY MoOpi 3 pokamu Enb-HiHbo cBimunTh Ipo icHyBaHHSI B CBITOBOMY OK€aHi €IMHHX
mporieciB. AHOMaTBHO BUCOKI 3HaYeHHs piBHA Ha craHmii Oxeca-mopt y 2010 pori miaTBEpKYIOTh 3B'SI30K 3
sumeM Enp-Hinbo, mo cranocs B3umky 2009-2010 pp.

Knrouosi cnosa: pieenv, menoenyii, ce30HHUU Xio, aMniimyoa, nepiod, ekcmpemymu, Yopre mope.

Andrianova O. R. THE FLUCTUATIONS AND TRENDS IN ODESSA SEA LEVEL DURING THE
LAST 50 YEARS

The oscillations of the Black Sea level by the average annual and monthly values on the stations of the
Odessa-port for the entire observation period from 1875 was researched and compared with changes in the last
50 years (1960 and 2010.). The wave nature of the sea level variability with amplitude of 9-10 cm and period of
3-4 years was shown on background trends to rise. The change of the trends on the fall has happened in the se-
cond half of the 90s (from 491 cm in 1994 to 481 cm - in 2007). The amplitude of the seasonal sea level fluctua-
tions in Odessa was estimated (13-20 cm) and was detected the appearance of two extremes in 50% of cases. The
correspondence of the maximum in sea level of the Black Sea with the years of El Nifio indicates the existence in
the World ocean of common processes. The abnormally high value of the sea level on the Odessa-port station in
2010 was confirmed the connection with the El Nifio in winter 2009-2010.

Keywords: sea level, trend, seasonal variation, amplitude, period, extremes, the Black Sea.
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BBE/IEHUE

N3zyyenne kosebaHuii ypoBHS MOps, KaK B
PETHOHAIIBHOM, TaK U B INIOOAJIBHOM MacIliTa-
0ax, mMeeT OOJNBIIOE HAYYHOE W MPUKIATHOE
3Hauenue [1]. M3meHenust ypoBHsS MupoBoro
OKeaHa TEeCHO CBSI3aHBbI C M3MEHEeHHeM reodu-
3UYECKHX IIPOLECCOB HA MOBEPXHOCTU HAIlEH
TUTAaHETHI U CIYKaT Kak Obl MHTErpaJIbHBIM TIO-
Ka3zaTelleM 3TUX M3MeHeHud. MokHO paccmart-
pHUBaTh U3MEHEHHE YPOBHS OKEaHa KaK OT-
KJINK Ha BO3JIEHCTBHE pa3audHbIX (pakTopoB. K
npuMepy, NMOBbIIEHHE YpOBHS MHPOBOTO OKe-
aHa CBHUIETENbCTBYET O TAsSHUU JICIHUKOB AH-
TapKTUAbl, [peHnaHanu, JbAOB MOJSPHOIO
OacceiiHa W TOTEIUIGHWH KiMMara 3eMIIu.
CpaBHeHue KojeOaHUl ypoBHSI Mops Ha moOe-
PEKBSAX Pa3NUYHBIX KOHTHHEHTOB II03BOJISIET
OIICHUBATh HX BCPTHUKAJIBHBIC IICPECMCUICHUA.
Amnanmu3 konebanuii ypoBHs Mopsi B Opecce,
HamnpuMep, Jajl BO3MOXKHOCTh OLICHUTHb Xapak-

TEpP W BEIMYUHBI OIMYCKaHUS TMPUOPEIKHOU Cy-
mm [2]. TIpu BceX OCOOEHHOCTSX H3MEHEHHI
ypoBHSI MupoBoro okeaHa B XX BEK€ BbIEIIC-
Ha 00IIas TEHASHIUS K ero moabemy ot +0,6
no +1,9 mm B O [3, 4].

Lenbto paboOTHl SBIISETCS HCCIEAOBAHKE
KoJeOaHU ypOBHS MOpS MO PsiiaM CPEIHETro-
JIOBBIX U CPEIHEMECSYHBIX BBICOT €r0 Ha CTaH-
muu Opecca — MOPT, BhIJACICHHE TECHACHIMNA B
OTJICNbHBIC TIEPUOJIBI BPEMEHH M CPABHEHUE HX
¢ u3MeHeHusmu 3a nociennue 50 ner (1960-
2010rr.).

Y4uuThIBas W3I0KEHHOE, OYCBHIHA BaX-
HOCTh 3HaHHsI O KOJIeOaHWsIX YpOBHS MOps B
OpecckoM permoHe Npu pelieHud psja Npu-
KIIQJIHBIX 337124, B YACTHOCTH, MIPH MPOBEACHUU
Pa3NUYHOTO POJA THAPOTEXHUYECKUX MEpO-
OpUSATHIA Ha TOOEPEXbAX U T.I1.

MATEPHAJIBI U METO/IbI HCCIIE/JOBAHHA

PerymnspHbie HaOJIOJIEHUS HAa YpPOBEHHOM
nmocty Opecca-iopT Benuck ¢ 1875 roma. Hamu
aHAJM3UPYIOTCS. JaHHBIE TI0 CpEeIHEMECSYHBIM
3HayeHrsM ypoBHs ¢ 1960 mo 2010 roaer [5], a
no cpeanerogoBeiM — 1875-2010 rr. Tloct pac-
MOJIOKEH Ha AaKBaTOPUU TIOPTa, B CEBEPO-
3anaaHol yactu mopsi — OnecckoM 3anuBe. 3a-
JUB BAaeTcs B cylry Ha 4,5 KM U OTpaHu4YeH
Mbeicamu JlamkepoH m CeBepHblll Onecckuil.

[lupuna 3ammBa y Bxoma 9 xm. HaOmogenus
HaJ YpPOBHEM MIPOU3BOJAATCA 10 YpPOBEHHOU
peiike ¥ caMONMCIy, YCTaHOBJICHHBIM B TOJIOBE
Kapantunnoro mona mopta. ['myOmHa B mMecte
u3MepeHus 3,5 m.

VYkazaHHblE JaHHBIE 00pabOTaHbI C MCIOJb-
30BaHHUEM CTaHIAPTHBIX CTATHCTHYECKUX MOJ-
XOJIOB, TIPUTOJHBIX JJISI aHAJIM3a MHOTOMEPHBIX
POCTPAHCTBEHHO-BPEMEHHBIX TaHHBIX [6].

PE3YJIbTATBI HCCJIEJOBAHHH

AHanu3upysi MEXIoJOBOM XOJ CpeIHero-
JIOBBIX BBICOT ypoBHS Mops B Omecce 3a yka-
3aHHOE Bpems (puc.l), OTMETUM, YTO B €ro Ko-
nebaHusIX, B CPABHEHUU C TIPEABIITYIIIM ITEPHO-
JIOM HaOroaeHui [2, 7], MpON30IUId 3aMETHEIE
usMeHeHus. Tak, ecliu ¢ Havajga HaOIrOICHUH
Haj ypoBHeM Mops B Onecce (1875r.) no xoHIa
50-x rogoB XX croyieTusi HAOIOAAJCS JOBOJIb-
HO 3aMETHBI M OTHOCHUTEIHHO PAaBHOMEPHBIN
pocT ero, oOyCIOBIIEHHBI OIMYCKaHHEM CYIIIH
(puc.1) [2] co ckopocThio paBHOI pumepHO 0,5
cM/Toj (B COOTBETCTBHH C ypaBHEHHEM perpec-
cum), To 3a nocieanue S0 Jet, BO3MOKHO B CBSI-
3U CO CTPOUTENLCTBOM MPHOPE)HOTO Oepero-
3aIIMTHOTO BOJHOJIOMA WIIHA C MPOM3OIICIITHMH
W3MCHEHHUSIMHU B TEKTOHMYECKHX MPOIECCaX, ITO-
TO SBJICHHS TIOYTH HE HaOIoanock. Poct ypos-
HSI, Cy/IS TI0 TIPUBEJCHHOMY Ha PUCYHKE TPEHIY
(puc.1), 3a paccMaTpuBaeMbIil TIEPHOJT COCTABUII
meHee 0,2 cM/roj, 4To OJIM3KO K 00IIEMy pOCTy
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YPOBHSI OOJIBIIMHCTBA CTaHIMI YepHOTo MOps 1
MupoBoro oxeaHa.

[IpencraBunoch HMHTEpECHBHIM  0OPAaTUTH
TaKk)Ke BHUMaHHE HA TOJBl C MAaKCHMaJbHO BBI-
COKUMH 3HAYEHHMSIMH CpPETHETOJOBBIX BBICOT
ypoBHs Mopst B Ofiecce, KOTOPBIE XOpPOILIO BUJ-
HBl Ha rpajuke (puc.l) Mo cCriaaxeHHbIM 5-
JIETHUM OCPEAHEHHWEM JaHHBIM (OHH KBa3HWCHH-
XpOHHBI M Ha JPYIHMX YEPHOMOPCKHMX M psfe
OKEaHCKMX CTaHLUMH) M HaOJIOJalNcCh B Cpea-
HeM npumepHo depe3 10-12 mer (B 1881, 1888,
1899-1902, 1915, 1924-25, 1939-1942, 1957-
58, 1968, 1972, 1980, 1997-99, 2002, 2010rT.).

Takux TOMOB 3a MEpPUO] HAOIIOACHUIN BBI-
apneHo 13 (puc.l). I'ogsl ¢ MUHMMaIBHO HU3-
KHMH 3HaYCHUSIMH BBICOT YPOBHSI MOpPs HaOIro-
JAJIACh €CTECTBEHHO MEXAY IoJaMH MaKCHMY-
MOB. OTKJIOHEHUSI BBICOT YPOBHSI MOPSL B TOJZIBI C
JKCTpEMyMaMH OT CPEIHHMX MHOTOJETHHX CO-
ctaBisanu 8-14 cM. Ilpupona mosiBieHus BbILIE-
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YIOMSIHYTBIX PE3KUX MOJABEMOB U OIYCKaHUH B
KoneOaHmsX ypoBHA Mops B Opjecce Hamu
MPEIMTOIOKUTENIFHO CBSI3BIBACTCSA C CYIIECTBO-
BaHUEM TOJOOHBIX MPOSBICHUI B KOJICOAHUSIX
ypoBHsI MupoBoro okeana. B wactHOocTH, 3TO
XOpOIIIO BUIHO Ha Ps/ie IKBAaTOPHAIBHBIX CTaH-
it TuxookeaHckoro modepekbsi AMEpHUKH (sB-
nenus Onb-Hunpo — Jla-Hunbo). CornacHo nute-
parypHbIM maHHBIM [8] Tombl ¢ Omb-Huabo Ha
BOCTOYHOM TT00epexbe Tuxoro okeana HaOJIoO-

namice B 1877-78, 1884, 1891, 1899, 1911-12,
1918, 1925-26, 1939-41, 1957-58, 1965-1966,
1972, 1976, 1982-83, 1986-87, 1997, 2002-03,
2009-10 rr. BeimonHeHHOE CpaBHEHUE TOJIOB DITb-
Hunbo B Tuxom okeaHe ¢ TOAAMH MaKCHMallb-
HBIX BBICOT ypoBHS Mops B Onecce u Ha psje
Opyrux craHiuid YepHOro Mopsi moxasajio ux
COTJIACOBAHHOCTb, XOTSI CHHXPOHHOT'O TIOBTOpE-
HUS HE HAOIromanochk. Pasmmums Mexay muka-
MH B OCHOBHOM
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Puc. 1 — MexXromoBoii X0 CpeTHETOIOBBIX M CTIQKEHHBIX S-IETHUM OCPEAHEHHEM JaHHBIX
(c 1875 r.) BBICOT ypOoBHS MOpst Ha cT. Onecca ¢ TpeHmamu 3a 1875-1960 rr. u 1960-2010 rr.

coctaBysi He Oonee +2-3 net. B pabore [9]
OTMEYEHO, YTO MHOTOJICTHHE MU3MEHCHHS TJIO-
0aIbHOTO BOJIOOOMEHA JIOCTATOYHO XOPOIIO
COTJIACYIOTCSI C MHOTOJIETHHM XapaKTepPOM H3-
MEHEHHI CKOPOCTH BpalieHHUs 3eMJIH, KOTOpas
3a mocnenaune 100 mer ymensmmmrace Ha 0,01
cek. [10]. Habnromaromuecst pa3nnyusi TOIOB C
Onp-HuHBO W MakCHMajbHBIMH 3HAYCHHSIMH
YPOBHS MOPSI, I10 HAIlIEMy MHEHHIO, MOTI'YT ObITh
00yCIIOBJIGHBI OJIHUM U TE€M K€ BO3JICHCTBHEM
Ha 3TH TPOIECCH, K KOTOPOMY OTHOCHUTCS H3-
MeHeHHne cKopoctu BpameHus 3emun [10] u
OOBSACHSIIOTCS CBOSOOpa3HBIM XapaKTepoOM pac-
MPOCTPaHEHUS 110 aKBaTOPUH MHUPOBOTO OKeaHa
BOJIHOBBIX BO3MYIIEHHH Pa3IHUYHbIX MEPHOIOB
U aMIUIMTY[, Oerymmx jau0o K 3amaiay, Jubo K
BOCTOKY, B 3aBUCHMOCTH OT IPHPOJBI UX BO3-
HukHOBeHus [10].

B MexrooBoil ©ISMEHYMBOCTH CPETHETOJI0-
BBIX BBICOT YypoBHS MoOps Ojecchl B TEUCHHE
BCET0 IMEpHojia YCTAHOBJICHO CYIIECTBOBAHUE
XOPOIIO BBIPAKCHHBIX BOJHOBBIX KOJICOaHUH
(puc.1, 2), kotopsie 0 (HAKTHUECKUM TAHHBIM
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B CpeHEM MMEJNHU Nepuo]] 3-4 roja v aMIUIUTY-
oy 9-10 cMm. B crimaxeHHOM 5 — JETHUM OCpe-
HEHUEM KpHuBoii BbijeneHa 10-12-neTHsist BoHA
CO CpeIHEeH aMIUIUTYAOU 5 cM. YKaXKeM Takke,
YTO TEHJCHIUS CJIa00r0 BOJIHOOOPA3HOIro pocTa
ypoBHs Ha cT. Opmecca-mopT Habmromanach A0
1994 r. Co Bropoii nonoBuHb 90-X TOIOB OTMeE-
YyeHa Jaxe crabas TCHJCHIUS €ro IMOHIKCHHUS,
KOTOpasi MPOCIIEKUBACTCS JI0 HACTOSIIETO BpE-
Mmenu (c 491 cm B 1994 1. 10 481 cm — B 2007 .
CM. PHCYHOK — CriakeHHas kpuBas). OjHaKo,
clieflyeT oOpaTHUTh Ha PE3KOe TIOBBIIICHUE
cpeaneronoBoro ypoBHs B 2010 rogy, ormeua-
emoe He Tosibko B Opecce (puc.2), a u Ha Jpy-
CHUX PACCMOTPEHHBIX HaMU JUIsSI CPaBHEHUS 4ep-
HOMOPCKHX U OKEaHCKHX CTaHiusx. Ha pucyH-
Ke 2 B KaueCTBEe pUMepa CpaBHEHUS MPHUBEIICH
MEXTOJIOBOM XOJI OTKJIOHEHHH OT CpEeIHEro B
1960-2010 rr. BeICOT YpoBHS MOps Ha cT. CeBa-
CTONOJb M COOTBETCTBYIOUIME CIJIaKEHHBIE 5-
JECTHUM OCPETHCHHEM 3HAYCHHS, 10 KOTOPHIM
YEeTKO BBIJICNISICTCS aHOMAJbHOCTh 3HAYCHUH
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ypoBHs B 2010 roxy. PaccmaTpuBast ce30HHBII
X0l KoneOaHWi ypoBHA Mops Ha cr.Opmecca-
nopt (puc.3) OTMETUM, YTO B KIMMATHYECKOM
IUIaHE MOXKHO KOHCTaTHPOBaTh JOMHHHPOBa-
HHE B HEM XOPOIIO BBIPAXKEHHOW T'0JIOBOM BOJI-
HBl C MaKCUMyMOM, NPUXOASALIMMCS Ha BpeMs
naBojka pek (IV-VI B cp.V) u MmuanmymomM Ha
— nx mexenb (VIII-XI, B cp.X). B cpennem am-
TUTATY1a Ce30HHBIX KOJIeOaHW! YPOBHA MODS B

Opecce coctaBmia 13-20 cm. Hapsny ¢ otme-
YEeHHBIMH OOIIMMH 3aKOHOMEPHOCTSIMH CE30H-
HOTO XOJla, aHAIW3 [OKAa3a]l TaKXe HaJImdue
HEKOTOPBIX HWHTEPECHBIX 0COOEHHOCTEH BO
BHYTPUTOZOBON €ro M3MEHYHBOCTH, KOTOPHIE
0oJjee 4eTKO TIPOSBUIIMCH BO BTOPOH MOJIOBHUHE
XX Beka. Haubonee BaXHOU W3 HHUX SBUJIOCH
oOHapyXeHHe B psAe JieT HapylleHus “‘mpa-
BHJIBHOTO” (B KITMMaTHICCKOM TIJIaHE)
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Puc. 2 — Mexronooit xoa B 1960-2010 IT. OTKIIOHEHHH OT CPEIHETO 3a 3TH )K€ TOBI BBICOT YPOBHS MOPS

Ha cT. Onecca u CeBacTOIONb U COOTBETCTBYIONINE CTIIQKEHHBIE S-IETHUM
OCpeTHEHNEM 3HAUYCHHS
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Puc. 3 — Ce3onHBIN KTUMaTHIeCKuH X0 ypoBHs Mops B Oxecce 3a 1960-2010 .

" 110 OTACJIBHBIM I'OJaM
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BHYTPUTOAOBOTO X0JIa YPOBHS C OJJHUM MaKCHU-
MYMOM U OZHUM MHHUMYMOM.

13 Bcero paccmotpenHoro psaaa jget (1955-
2005rr.) gumb B 50% cioywaeB HaOmomancs
TUTTUYHBIA, OO0YCIOBIEHHBII CTOKOM pEK, X0
YPOBHA C OJJTHUM MaKCHUMyMOM U OJHUM MUHH-
MyMoM. B ocTanbHBIE TOIBI BO BHYTPUTOJOBOM
XO0Zlc OTMEHalCs HEe OAMH JKCTPEMYM, a JIBa.
IIpu sTOM BTOpOW 3KCTpeMyM HaOIIOmancs B
oceHHe-3uMHHue Mecsnbl (B cp. max — X1 (XI-
1), min— 1 (XI1I-111).

[Ipupoga BTOPOro 3UMHEI0 3KCTPEMyMa,
KaK II0Ka3aJl aHaJu3 IOJO0BOIO XOJa OCaIKOB,
CBsI3aHA CO 3HAYHMTEILHO BO3POCIIHM BO BTO-
poil monoBuHe XX BeKa KOJIWYECTBOM BBbINA-
JAaBIIUX OCAJAKOB B OCCHHE-3UMHHUM MNepuoj
rona [7]. IlpumeuarenbHO, YTO TPUYPOYCH-
HOCTh BTOPOTO — OCEHHE-3UMHETO JKCTpeMyMa

MPUXOAMUIIACh MPEUMYIIECTBEHHO Ha TOABI C
MaKCHMaJIbHO BBICOKMMHU 3HAYCHUSIMH YPOBHS
WM HaOmoanack BONKU3K HUX.

B kauectBe nmpumepa Ha pucyHKe 3, HapsAy
C CE30HHBIM XOJOM YPOBHS, OCPEIHEHHBIM IIO
KIUMaTu4eckoMy mepuoay 3a 1960-2010 rr.,
MPUBEACHBI TaKKe MPUMEPH XOJla €ro 10 Me-
csllaM 3a OTHAENbHBIC TONBI. XOPOIIO BHIHO
(puc.3), uro B 1960, 1990 n 2010 rogax 3uMm-
Huii MakcumyM (XI - 1) maxe mpeBocxomun
Becennuit (V). Takux ciaydaeB 3a paccMaTpuBa-
eMBIi epro Habmomanock 8 (1960-61, 1967-
68, 1974, 1982, 1990, 1995-1996, 2002 n 2010
rr.). Kpome 3TOro, ce3oHHBIN X0 YpOBHA B
2010 romy (puc.3) moaTBepKIAET 3aMeYaHHe
00 aHOMAaIBHO BBICOKHX €r0 3HAYCHHSX, CBS-
3aHHBIX, 110 HAIIEMY MHCHUIO C ABJICHUEM Chiy
Hunpo, npoucxoausmum 3umoii 2009-2010 rr.

BbIBO/IbI

IlonBoAst WMTOTM MPOBEJEHHOMY HCCIEI0-
BaHUIO, OTMETUM, YTO MOJIyYEHHBIE PE3YIbTaThI
MTO3BOJIVJIM OLICHUTh BEITMYMHBI U XapaKTep KO-
neGaHuil ypoBHs Mopsi B Ozmecce 3a HocneaHne
MOJIBEKA, MOKa3aTh MX BOJHOBOM XapakTep U
TEHACHIINU TMPOUCXOIAIINX U3MEHEHH.

B ce3onnom xozne koneOaHuil ypoBHS MOps
Ha cr. Opmecca-mopT, aMIUIUTyAa KOTOPOTO B
cpenaeM cocrtaBuia 13-20 cM, oTMedaeTcs mpu-
CYTCTBHE KIIMMaTHYECKOrO TOAOBOIO X0/a JHIIb
B 50 % ciy4aeB, a B OCTaJbHbIE T'OJIbI MOSBIISUICS
HE OJMH JKCTPEMYM, a 1Ba, MPH 3TOM BTOPO
9KCTPEMYM, NMPHUXOISIIUICA HA OCCHHE-3UMHUE
mecstsl (B cp. max — X (XI-11), min — I (XII-
III) B oTaenpHBIX ciaydasx Aake MPEBOCXOIMI
BECEHHUH (TaKMUX CIIy4aeB 3a pacCMaTpHBAEMBbIi
nepuon HaOmoganoch 8). IlpumypoueHHOCTDH
BTOPOTO — OCEHHE-3MMHETO SKCTPEMyMa MPHXO0-
JIAIIACh TMPENMYIIECTBEHHO Ha TOJABI C MAaKCH-
MQJIBHO BBICOKMMHU 3HAYEHHSMH YpPOBHS MU
HaOmonanace BOMu3M HHUX. CE30HHBIA XOA
ypoBHA B 2010 rogy moaTBepKIaeT 3aMedaHHe

00 aHOMAJILHO BBICOKHMX €r0 3HAYCHUIX, CBA3aH-
HBIX, 110 HAlllEMy MHEHHMIO C SIBJICHHUEM OJib-
Hunro 3umoit 2009-2010 rT.

BaxXHEIM B MEXIOJOBOM H3MEHYHBOCTH
CPEIHET0/IOBBIX BBICOT YPOBHs Mopsi B Ojecce
sBisiercst mpekpamenue ¢ 60-70-x romoB XX
CTOJIETHSA, HMMEBIIETO IO JTOIO MECTO IIOCTE-
MIEHHOT'O OIMYyCKaHMs CYIIM CO CkopocThio 0,5
cm/Ton [2], koTopoe HaOIIOAATOCH C MOMEHTA
Havana Habmonenwii (1875 r.). OnpenenenHas
COIUIACOBAHHOCTH IIOSIBIEHHS TOHOB MAaKCH-
MaJIbHBIX BBICOT YPOBHs B UepHOM Mope M Ha
CTaHIUSIX OTICIbHBIX PaioHOB THXOro okeaHa
CBUJICTENILCTBYET O CYIIECTBOBAaHMH B Mupo-
BOM OKEaHE €JIMHBIX IMPOIIECCOB, CBS3aHHBIX C
W3MEHEHUEM CKOPOCTH BpalleHHs 3eMiId U
OOBSCHSIIOTCS CBOCOOPA3HBIM XapaKTepOM pac-
MIPOCTPAHEHUs MO0 aKBaTOPUM MHPOBOro OKea-
Ha BOJIHOBBIX BO3MYIICHUN Pa3JIMYHBIX MEPHO-
JIOB ¥ aMIuIATY 1. JlanpHeime necaenoBaHus B
STOM HAINpaBJICHUH, BO3MOXKHO, ITO3BOJIAT CO
BPEMEHEM BBINTH Ha HEKOTOPBIC ITPEIUKTOPHI.
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DEVELOPMENT OF LANDSCAPE PLANNING AND ITS CURRENT
APPLICATION IN THE SLOVAK REPUBLIC

During the last five decades in Slovakia (in the former Czechoslovakia until 1993), scientific landscape-
ecological methods were developed which represent a solid theoretical basis for landscape planning, conserva-
tion/protection and management of landscape. The article deals with the development and history of the method-
ology of landscape planning, assessment of its legal back up and applications. SWOT analysis was applied to the
assessment. Discussion points to those fields of landscape planning that should be revised and improved.

Key words: landscape planning approaches, landscape ecological planning, LANDEP, SWOT analysis, Slovak
Republic

Maria Kozova, Eva PauditSova PO3BUTOK JIAHAIIA®THOI'O IIJIAHYBAHHS TA MOI'O 3A-
CTOCYBAHHA JIO CJIOBAIIBKOI PECIIYBJIIKHA

3a octaHHi 1'ITh pokiB B CrioBauynHi (B kKonuinHiH YexocnoayunHi 10 1993 poky), Oynu po3poOieHi HayKo-
Bi JTaHIMA(THO-EKOJIOT14HI METOH, K1 SBJIAIOTH COOO0I0 TEOPETHUHI OCHOBH JAHAIIA(DTHOrO MIIAHYBaHHS, 0XO-
POHU / 3aXHCTy 1 yIpaBIiHHA JaHAaGTOM. Y CTaTTi HAETHCS PO PO3BUTOK Ta ICTOPIF0 METOIOJOTIT TaHAImIa]-
THOTO IUIaHYBaHHSI, OLIHKK HMOTO TPaBOBMX OCHOB i JojarkiB. Jlo ouinku Oyno 3acrocoBano SWOT-ananis.
Bxaszani Ti o6macTi naamadTHOTO TIIaHYBaHHS, SIKi MOBHHHI OYTH MEPErJITHYTI 1 MOIITIIeHI.

Knwuosi cnoea: minxoan nanamapTHOTO MIAHYBaHHSA, €KOJOTiuHe MiaHyBaHHA dangmadTis, LANDEP,
SWOT anani3, CnoBanpka Peciry0imika

Maria Kozova, Eva PauditSova PASBBUTUE JIAHAIIA®THOT O IINIAHUPOBAHUS U EI'O TIPU-
MEHEHUWE B CJIOBAIIKOW PECITYBJIMKE

3a nocneauue 1Tk et B CrnoBakuu (B ObBiIeit UexocmoBakuu 10 1993 roma), 661t pa3paboTaHbl HAydHbBIC
naHIad THO-3KOJOTHYSCKIE METO/IBI, KOTOPhIC MPEICTABISIOT CO00I TEOPETHUECKUE OCHOBHI JIAHAIMA(GTHOTO
TUIAHUPOBAHUSI, OXPaHbl / 3aMIUTHl M YIPABJICHUS JaHmmapToM. B cTaThe TOBOPHUTCS O PasBUTHH M HCTOPHH
METOOJIOTUH JIAHAMA(PTHOTO IIAHUPOBAHUS, OICHKH €r0 IMPaBOBBIX OCHOB W mpmioxkeHud. K omeHke ObuI
npumeneH SWOT-ananu3. Ykazansl Te 00JacTH JaHAMAPTHOTO TUTAHUPOBAHUSI, KOTOPBIE HOJDKHBI OBITH TIEpe-
CMOTPEHBI U YIIY4IICHEI.

Kniwouesvie cnoea: nonxonpl TaHAMAPTHOTO IUIAHUPOBAHMSA, HKOJOTHUECKOE IIAHWPOBAHHUE JAaHAIIA(TOB,
LANDEP, SWOT ananus, Ciosarkas Pecry0nnka

INTRODUCTION

Landscape planning is one of the most im- plied methods. Hundreds of different methods
portant areas of applied landscape ecology and approaches have been developed in the
bridging the theory and practice. Its methodolo- world particularly after 1960. Ndubisi (2002)
gy consists of a wide set of scientific and ap- provided an overall classification of methodo-

logical approaches that had been proposed and

@ Maria Kozova, Eva PauditSova, 2012
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applied between 1960 and 2000. He reports that
in spite of variety of approaches applied in dif-
ferent countries, the objective of these method-
ologies is the same: identifying of ecologically
optimal variants for the spatial structure of the
landscape.

Methods of assessment of the landscape-
suitability approach constitute the basis of the
methodology applied to landscape planning.
These are often combined with the assessment
methods of the ecological carrying capacity with
the aim of seeking an optimal location for differ-
ent forms of land use. Currently, apart from the
geographical and other nature sciences, also eco-
nomic (ecological economy) and other technical
disciplines contribute to the development of
landscape planning methodology.

Landscape planning systems and their
methods differ greatly and they depend on his-
torical and land use development such as inhab-
ited, agricultural and natural landscapes and
also the intensity of disturbances and landscape
character. In the European countries we can
find several independent approaches for exam-
ple: a) landscape planning as an optimising
method of spatial arrangement respecting land-
scape ecological conditions e.g. Germany, Aus-
tria, the Netherlands, Slovak Republic and Czech
Republic; b) landscape planning respecting
mainly landscape character and landscape scen-
ery e.g. United Kingdom,; c) landscape planning
as a toll for the protection of cultural heritage
e.g. ltaly; and d) landscape planning respecting

firstly nature protection e.g. Sweden and Den-
mark (Kozova, Finka, 2006).

Landscape planning is historically inter-
preted as an integrated discipline linked with
land-use planning, landscape architecture, spa-
tial planning and management. Landscape
planning though, has found a wide acceptation
in preparation of plans for river basin manage-
ment, nature conservation/protection, prepara-
tion of territorial systems of ecological stability,
forest management, projects of land consolida-
tion, socio-economic plans, tourism, concep-
tions for the protection of heritage and other
strategic plans relating to landscape. Among the
first countries to develop landscape planning
already in the 1950s were Germany and the
Netherlands. Progressive methodologies for
landscape planning were also developed in
Central Europe, for instance in Switzerland,
Austria, Belgium, Slovak Republic, Czech Re-
public, Poland and Hungary. At the beginning
of the 1970s, the USA started ecological and
environmental planning as one of approaches to
landscape architecture and regional planning.
Russia and other East European countries
joined the trend in the 1990s. The article deals
with the development of methodology of land-
scape planning assessment, its legal back up
and applications. SWOT analysis was applied
to the assessment. Discussion points to those
fields of landscape planning that should be re-
vised and improved.

DEVELOPMENT OF LANDSCAPE PLANNING METHODOLOGY
IN THE SLOVAK REPUBLIC

Landscape ecology in Slovakia (until 1993
in the former Czechoslovakia) boasts an almost
50-year history. The applied methodology
dwelled on approaches of what was referred to
as the Central European landscape school and
the Russian school which developed the learning
about landscape within geography. Already at
the beginning of the 1960s, landscape ecology in
Slovakia focused on practical application of this
science in land-use planning.

The Institute of Landscape Biology of the
Slovak Academy of Sciences founded in 1965
was one of the first interdisciplinary scientific
institutions in the former Czechoslovakia. It
concentrated on solutions to topical problems in
the field of care for the environment and creat-
ed favourable conditions for the development of
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methodologies for landscape planning. Since
the beginning it initiated cooperation with the
Institute for Management of Nature and Con-
servation of the Technical University in Han-
nover (the principal centre of landscape plan-
ning in Germany founded in 1947) and other
European scientific centres. Scientists of the
Institute of Landscape Biology, namely Prof.
M. Ruzic¢ka and Prof. L. Miklés (Ruzicka, Mi-
klos, 1981, 1990) developed an original Slovak
methodology for landscape ecological planning
(LANDEP) in the 1970s.

At the same time (1970s and 1980s), a team
of scientists from the Institute of Geography of
the Slovak Academy of Sciences in Bratislava
(founded in 1943), consisting of Prof. E. Mazfr,
Prof. J. Drdos, Dr. J. Urbanek, Prof. J. Otahel
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and others, prepared the scientific procedure of
landscape synthesis (Otahel, 1986, 1996).
Main activities were connected with the prepa-
ration of the programme for the International
Geographical Union: Landscape Synthesis —
Geoecological Basis of Comprehensive Land-
scape Management (Drdos, Urbanek, Mazir,
1979; Huba, 1982; Drdos, 1983). The pro-
gramme was based on an integrating environ-
mental principle and sustainable approach to
land use. It was a purpose-bound methodology
(contribution of basic geographical research to
the applied landscape and environmental con-
servation research) with character of a plan.

Both above-mentioned scientific methodol-
ogies (LANDEP and the one of landscape syn-
thesis and diagnosis) were continuously updat-
ed following the most recent scientific research.
In the period between 1970 and 2011, they were
applied to hundreds of projects addressing dif-
ferent tasks on the national level (for instance,
General Ecological Plan of Slovakia at scale 1 :
500 000), regional level (at scale from 1 : 200
000 to 1 : 50 000) and local level (at scales
from 1:25000to1:5000).

In the 1980s, foundation of the Internation-
al Association for Landscape Ecology (IALE)
at the 6™ International Symposium dedicated to
problems of ecological landscape research held
in Pie$tany, Slovakia (1982) has greatly influ-
enced the development of landscape ecology
and planning. The GIS technologies were intro-
duced in landscape map-making which im-
proved the quality of until then applied method
of “overlay” and production of the source or
proposed maps. Progressively sustainable de-
velopment was also taken into account when
proposing measures. In the 1990s, political
events dominated in Slovakia like in the rest of
Europe. After the fall of the Iron Curtain, ques-
tions connected with the environmental quality
and territorial development in countries of Cen-
tral and Eastern Europe were in the foreground
of interest both of public at large and experts.
Slovakia accessed to the European Council in
1993 and became a Member Country of the Eu-
ropean Union in 2004. Starting by 1990, Slo-
vakia gradually signed several international
conventions involved with landscape protec-
tion, management and planning. Among them is
the European Landscape Convention (Florence,
2000), which entered in force in Slovakia in
2005. Adoption of the Convention meant an
increased interest in the development of applied
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landscape-ecological methods including land-
scape planning and management in the whole of
Europe. The European Landscape Convention
brought about a new interpretation of landscape
planning, as pursuing this Convention: «Land-
scape planning» means strong forward-looking
action to enhance, restore or create landscapes
(Florence, 2000). The Convention on Access to
Information, Public Participation in Decision-
Making and Access to Justice in Environmental
Matters (Aarhus Convention 1998), which en-
tered in force in Slovakia in 2006, is also im-
portant for the development of landscape plan-
ning. The monograph of Kozova et al. (2010)
contains a comprehensive overview of the his-
tory of landscape planning in Slovakia with
examples of practical application of its tools.

LANDEP - Landscape Ecological Planning

LANDERP is the abbreviation of English (al-
so adopted by Russian and German languages)
phrase Landscape Ecological Planning. The
aim of the LANDEP methodology is to prepare
spatial and functional use of a territory, which
is optimal in terms of landscape ecology.
LANDEP is a systemic purpose-bound com-
pound of applied landscape-ecological method-
ologies for alternative proposals of ecologically
friendly spatial arrangement of proposed activi-
ties in landscape (Ruzi¢ka, 2000). Its content
has a fixed basic structure and a logically built
procedure. Simultaneously, it is an open system
where specifications of the content and method-
ical steps always depend on nature of the given
task, properties of the territory concerned, its
size or the required specificity of processing.

Adoption of the Act no. 50/1976 on land-
use planning and building order also influenced
the creation of the LANDEP methodology. Af-
ter 1976, landscape-ecological studies were
started directly for surveys and analysis of land-
use plans. The LANDEP methodology was ap-
plied to the assessment of ecological aspects of
the development of towns and regions, agricul-
ture, forest and water management and prepara-
tion of proposals for the regeneration of areas
damaged by industrial or mining activities
(Ruzicka, 2000).

The preliminary part of this methodology
consists in delimitation of boundaries for the
interest area and defining the types and charac-
ter of the existing and planned socio-economic
activities in the concerned area. It determines
the level of specification for source materials,
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scales of maps and a schedule. Analytical back-
ground materials depending on the character of
natural and socio-economic conditions of the
given area are also included. The LANDEP
methodology always follows the binding sys-
tem steps: analysis, synthesis, interpretation,
evaluation and propositions (Fig. 1) as the basis

for the preparation of implementation (Ruzicka,
2000).

The scientific content of the first systemic
block denoted landscape-ecological source ma-
terials about territory includes analyses, syn-
theses and interpretations. Character of the
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Fig. 1 — Steps of LANDEP methodology in landscape ecological planning process (Source: RuZi¢ka, Miklos,

1990; Ruzicka, 2000 — modified by the authors)
46



Bicuuk XHY imeni B. H. Kapaszina. Cepis «Exomnoris» — 2012. — Ne 1004, Bun. 7

second systemic block is applied and it makes
use of the knowledge and results drawn from
the first block. It contains evaluations and con-
cludes by the landscape-ecological optimisa-
tion of land use followed by an implementation
model.

In 1997 the methodology of ecological car-
rying capacity of landscape was elaborated on
the basis of LANDEP. This methodology estab-
lished principles for spatial decision-making
based on the limits of the ecological carrying
capacity, and, it ensured sound ecological
choices between landscape ecological condi-
tions and the present land use (Hrnciarova et
al., 1997). The LANDEP also generated the
methodological basis for additional procedures
such as the methodology for the development of
territorial systems of ecological stability (Min-
istry of Environment SR, 1993), procedures
involved with the environmental impact as-
sessment (Kozova et al., 1995) and the method-
ology of integrated landscape management
(Izakovicova et al., 20006).

The LANDEP methodology received a sig-
nificant international response and respect. In
1992, it was included into AGENDA 21 (ap-
proved at the World Summit of Earth held in
Rio de Janeiro) as a recommended methodolo-
gy ensuring an integrated approach to planning
and management of a country’s resources.
American author Ndubisi (2002), bringing a
comprehensive synthesis and characteristics of
the current status of the world ecological (land-
scape) planning in his book, describes the
LANDEP as a thoroughly elaborated landscape-
ecological optimising method for the selection
of suitable activities. Ndubisi (2002) was also
positive about the fact that the LANDEP con-
tains, apart from other, an implementation
mechanism. Such renowned landscape ecol-
ogists as Naveh and Lieberman (1994) consider
the LANDEP methodology one of the most im-
portant and fully applicable procedures of land-
scape planning.

RESULTS: ASSESSMENT OF LANDSCAPE PLANNING IMPLEMENTATION IN PRACTICE

Legislation concerned with
planning and the relevant tools

Landscape planning in Slovakia does not
enjoy such tradition in legal back up as, for in-
stance, in Germany, Austria or Switzerland.
Although the methodological development of
landscape planning started already in the 1960s,
landscape plans were only prepared for scien-
tific purposes. Since 1976, it means since the
new law on land-use planning and building or-
der was approved, landscape-ecological and
environmental aspects were integrated to some
extent into the land-use planning procedure.
However, landscape planning was not fully an-
chored in law (in difference from Germany or
Austria).

Territorial systems of ecological stability
(TSESs), also known as ecological networks
were first to be treated by the Slovak legislation
in 1991 (Act no. 330/1991 about land consoli-
dation, land ownership, land administration,
land pool and land associations). Principles of
TSESs were progressively observed by other
laws, particularly the Nature Protection Law,
Environmental Impact Assessment Law and
other.

The Federal Act no. 17/1992 on the envi-
ronment created certain framework for the re-
quests of landscape planning. This law defined

landscape
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the acceptable environmental load and for the
first time it introduced the concept of environ-
mental impact assessment. In 1994, the Act no.
127/1994 on environmental impact assessment
and a new Act no. 287/1994 on nature and
landscape conservation were approved and
adopted. These two laws promoted the applica-
tion of landscape ecological procedures such as
those used for the assessment of landscape ap-
pearance, of landscape structure, its potential
and carrying capacity, and other.

After 1990, also the Act no. 50/1976 on
land-use planning and the building order
(Building Law) was gradually amended espe-
cially in terms of political and social changes.
This time it included some requests concerning
the environment. However, it was only in 2000,
when the need to formulate a legal framework
for the integrated management based on the
most recent knowledge in the field of landscape
ecology was incorporated into the amended
Building Law (Act no. 237/2000) although
merely the position of landscape (or landscape
ecological) plan was defined. Pursuing § 19c,
article 2 of Building Law «Optimal spatial ar-
rangement and functional land use respecting
landscape-ecological, cultural-historic and so-
cio-economic conditions (landscape-ecological
plan) is processed for the land-use plan of a
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region and land-use plan of municipality in the
framework of surveys and analyses». Prepara-
tion of four basis cartographic outputs: types of
landscape-ecological compounds, environmen-
tal problems, alternative landscape-ecological
selection and landscape plan is recommended.

Since 2004 the landscape plan in the Slovak
legislation has been also defined in § 13 of Act
No. 364/2004 Coll. on Waters (Water Act). The
Water Act specifies the plan of river basin
management and defines also a clear attach-
ment to landscape plan. The Water Act

Table

SWOT analysis — current implementation of landscape planning in the Slovak Republic

Strengths and advantages

Weaknesses and disadvantages

e Almost 50-year tradition in application of
landscape plans; methodologies are continu-

ously developed and improved

« Additional relevant methods and methodo-
logical procedures for the preparation of ter-
ritorial systems of ecological stability, as-
sessment of landscape ecological carrying
capacity, and the environmental impact as-

sessment were developed and applied.

e Preparation of landscape plans as expert doc-
uments necessary for the land-use planning is

laid down by the Building Law since 2000.

« Additional tools relevant for landscape plan-
ning such as land consolidation (since 1991)
territorial systems of ecological stability

(since 1991) are also backed by the law.

e Landscape plan is integrated into the Water
Law since 2004 and may replace the river

basin management plan.

« A quality university education is provided to
future experts in landscape planning and sci-

entific research in this field.

Currently, neither the Building Law nor any
other law defines the position of landscape
planning within the planning processes.
Landscape plan is only a background source
prepared in the stage of survey and prepara-
tion of the land-use plan

Legally binding methodological guideline to
preparation of landscape plans is missing.
Landscape plan in structure recommended for
the practice does not reflect, for instance,
preparation of adaptation measures palliating
the climate change, assessment of the chang-
ing land use, assessment of appearance of
landscape and fragmentation of landscape, the
landscape quality objectives, etc.

Position of the strategic landscape plan that
should be prepared in response to the requests
of the European Landscape Convention is not
Clear.

Coordination of landscape plans and land con-
solidation is missing due to not completed
land consolidation projects in Slovakia.
Currently, the tools of landscape planning
(with some exceptions) are characterized by
absence of public participation.

Opportunities and development potential

Threats in developing of landscape planning

e Adoption of a law on landscape planning (its
preparation took place between 2003 and
2007 under the National Programme for Im-
plementation of the European Landscape
Convention while there was not political will
for its adoption) may contribute to improved

implementation of landscape plan

e Consequent fulfilment of the requests laid by
the European Landscape Convention may
bring improved assessment of landscape ap-
pearance and the targeted landscape quality
and to speed up the preparation of strategic

landscape plans.

e Consequent fulfilment of the Aarhus Con-
vention (2008) should contribute to participa-
tion of public and other entities in prepara-

tion of landscape plans.

o Outlasting fragmentation of decision-making

competencies concerning landscape that en-
cumbers the preparation and coordination of
regulations necessary for the protection, man-
agement and planning of land use.

The risk of misinterpretation and low ac-
ceptance of the significance of landscape plan.
Transports, constructions or regional devel-
opment sectors often perceive landscape plan-
ning as a dual planning system along with the
land-use plans.

Based on the mentioned risks it is also possi-
ble that the justified requests of landscape will
not be satisfactorily covered by the new Build-
ing Law and the new Nature and Landscape
Conservation Law and landscape planning
tools will be not effective.
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presents: «the river basin management plan will
be obligatory used in landscape planning or
may be considered for the landscape plan it-
self». That already witnesses that the river basin
management plan should represent a complex
document with required program of environ-
mental measures. Selected principles of inte-
grated landscape management, which are ori-
ented towards protection and rational use of
natural resources, assurance of protection
against natural risks and hazards, securing the
environmental protection as well as protection
of nature, biological diversity and overall stabil-
ity of the landscape were integrated into the
Water Act. A very important tool for integrated
landscape management is the new Act No.
7/2010 Coll. on Flood Control. In order to
achieve optimal protection against flooding it
must be flood risk management plan, as well as
river basin management plan coordinated with
other planning instruments of the landscape that
they will jointly form an integrated land man-
agement tool for the entire area of the river basin.

Additional requests concerning landscape
protection and land use were integrated into the

new Act no. 543/2002 on nature and landscape
protection in wording of later issued provisions;
Act no. 220/2004 on protection and use of
farmland in wording of later issued provisions,
Act no. 326/2005 on forest in wording of later
issued provisions, the new Act no. 24/2006 on
environmental impact assessment in wording of
later issued provisions, Act no.359/2007 on
prevention and reparation of environmental
damages in wording of later issued provisions,
Act no. 539/2008 on support to regional devel-
opment, and Act no. 3/2010 on national infra-
structure for spatial information.

SWOT analysis of current implementation
of landscape planning

SWOT is an acronym for Strengths, Weak-
nesses, Opportunities and Threats. By defini-
tion, Strengths (S) and Weaknesses (W) are
considered to be internal factors over which we
have some measure of control (Tab.). Also, by
definition, Opportunities (O) and Threats (T)
are considered to be external factors over which
we have essentially no control (Bory,
Dallhammer, 2009).

DISCUSSION

In spite of satisfactory methodical and legal
provisions supporting landscape planning in
Slovakia, their applications run into certain
problems that encumber implementation of
landscape planning in practice. Position of
landscape planning must be legally ensured as a
comprehensive planning process in harmony
with other steps of land-use planning; it should
be taken into account by the resulting regula-
tions ruling the land-use planning, regional de-
velopment, the integrated management of river
basins and plans of other sectors is definitely
desirable. Full implementation of landscape
planning is limited by the fact that in Slovakia
the relevant competences are split between the
Ministry of Environment, Ministry of Land
Management and Development of Rural Area
and the Ministry of Transports, Construction
and Regional Development. Coordination is not
always easy and fruitful.

Landscape planning used as an efficient
tool for the implementation of recommenda-
tions set by the European Landscape Conven-
tion as well as other conventions concerning
landscape conservation/protection, assessment,
planning and management is a great challenge.
It is necessary to coordinate an integrated prep-
aration of landscape plans, proposals of ecolog-
ical networks, conceptions of nature and land-
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scape conservation, assessment of the landscape
appearance, plans of integrated river basin
management and other conceptual documents in
the field of landscape conservation/protection,
management and planning.

The  scientific-theoretical,  methodical,
methodological and above all practical devel-
opment of landscape planning calls for prepara-
tion of specialists — landscape planners. After
1990, in Slovakia several faculties and special-
ized university departments were established
which concentrate on education of interdiscipli-
nary experts able to cooperate with the repre-
sentatives of other planning fields and integrate
the varied aspects of landscaping, sustainable
development, landscape protection and use into
overall plans. An improved efficiency of land-
scape planning will require participation of lo-
cal communities and other target groups in an
effort to reach better acceptability of landscape
planning results by these groups.

A thorough scientific analysis will be nec-
essary with the aim to establish links and impli-
cations between the target values and limits
respecting the principle of preliminary caution,
standards, environmental limits and threshold
values, which, if not observed, may cause an
abrupt change (even collapse) of ecosystems
(Haines-Young et al., 2006).
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The most recent experience acquired in the
planning practice show that the quality land-
scape planning methodology in combination
with appropriate legal back up may contribute
to preparation of efficient: (1) adaptation
measures palliating the expected effects of cli-
mate change and efficient measures protecting
biodiversity; (2) protecting measures against
flooding and quality river basin management
plans; (3) agro-environmental schemes for
farming landscape; (4) land-use plans of towns
especially in cases when it is necessary to re-
duce uncontrolled urban sprawl resulting in

monocultural residential peripheries; (5) docu-
ments of strategic environmental assessment;
and (6) strategic and conceptual plans (especial-
ly for regional and local levels).
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