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COLIMAABHO-5KOAOIMYECKME ITPOB/EMBI 11 PUICKIN
PYAHVKA KYMTOP (PECITYBAMKA KbIPTBI3CTAH)

Alioszina I. N. Problemy i ryzyko spoleczno-ekologiczne kopalni ztota Kumtor (Republika Kirgiska). Zagospoda-
rowanie zloza zlota Kumtor w Republice Kirgiskiej rozpoczeto w roku 1994. U podstaw problemdéw ekologicznych
i konfliktéw spolecznych w gornictwie Republiki Kirgiskiej leza szczegdlne warunki naturalne obszaru wysokogors-
kiego (wieloletnia zmarzlina, strefa glacjalna), specyfika procesow produkcyjnych, a takze aspekty polityczne, admini-
stracyjne i socjalne. W przypadku kopalni Kumtor najbardziej niebezpiecznym ryzykiem ekologicznym jest ryzyko
zwigzane z: 1) transformacja lodowcow, 2) grozba przerwania tamy jeziora Pietrowa i zalania sktadowiska niebez-
piecznych odpaddéw, 3) sktadowaniem odpadéw produkcyjnych oraz skaty plonnej, 4) zanieczyszczeniem wéd powie-
rzchniowych i podziemnych zwigzkami metali ciezkich. Istnieje takze ryzyko napie¢ spotecznych w regionie. Artykut
omawia gtowne sytuacje problemowe, ktére moga by¢ zaréwno spowodowane przez wspomniane ryzyko, jak i juz
istniejace.

Aleshina I. N. Problems and socio-ecological risk of gold mine Kumtor (Kyrgyz Republic). In 1994, developing of
the Kumtor gold deposit began in Kyrgyzstan. Particular environmental conditions of highland (permafrost, glacial
zone), specificity of the production process, and political, administrative and social aspects are the basis of ecological
problems and social conflicts of the mining industry in the Kyrgyz Republic. Risks associated with the transformation of
glaciers, Petrov Lake dam and tailings dam failure hazard, storage of production wastes and barren rock, pollution of
surface and ground water with heavy metal compounds, and social tension in the region are major environmental risks
for the Kumtor gold mine. The paper considers the main problem situations that may be caused by these risks or already
exist to date.

Karouesbie caoBa: KoA0rMIecKnit puck, pyaHuk Kymrop, conmaabHas Haps>KeHHOCTD, 3arpsi3HeHne TTOBePXHOCTHBIX
U TIOA3EMHBIX BOJ, TpaHcOpMaLys Ae4HUKOB

Annoranus

B 1994 r. B Pectiy6amke KbIpreiacTan Hauaa0Ch OCBO-
eHne MecTtopoxkeHns 30a0ta Kymrop. Ocobsle mpu-
POJHbIEe YCAOBUS BBICOKOTOPDS (BeUHasl Mep340Ta, Ias-
LMaAbHas 30Ha), crienuduka IpoM3BOACTBEHHOTIO IIpo-
1lecca, MOAUTIIECKIe, yIIpaBAeHUYecKye U CollaabHble
aCITeKTHI Ae>KaT B OCHOBE HKOA0TMUIECKIIX IIPO0.AeM U CO-
IIMaAbHBIX KOH(PAVKTOB TOPHOA00BIBAIOIIEN OTpacAu
Kerpreiackort Pecrrybankn. Aas pyannka Kymrop nan-
004ee OMacCHBIMM DKOAOTMYECKUMM PYUCKaMU SBASIOTCS
PUCKM CBsI3aHHBIE C TpaHcOpMalyen AeAHUKOB; TIPO-
PBIBOOIIaCHOCTHIO II10TUHEI 03epa IleTpoBa 1 4aMObI
XBOCTOXPaHUAMINA; CKAaAMpOBaHIeM M XpaHeHUeM
OTXOJ0B IIPOU3BOACTBA U IIyCTOM IOPOALL; 3aTpsi3He-
HMEeM IIOBEPXHOCTHBIX U IT0A3€MHBIX BOA COeAMHEeHM-
SIMU TSKEABIX MeTaAA0B; COLMaabHasl HaIIPSKEHHOCTh
B pernoHe. B cratpe paccMaTpmBaloTCsl OCHOBHBIE ITPO-
6.2eMHBIe CUTyaI[uy, KOTOphle MOTYT OBITh BBI3BaHBI
STUMM PUCKaMM UAM y>XKe CyIIeCTBYIOT Ha CerOAHII-
HU A€Hb.

BBEAEHIE

MecropacrioaoxxeHnue 1 KpaTkas
XapakTepuctuka pyanuka Kymrop

Pyanux KymTop — 04HO 13 HEMHOIMX TPYAHOAOC-
TYIIHBIX BBICOKOTOPHBIX MECTOPOXKAEHUI 3040Ta,
DKCIIAyaTUPYeMBIX B HaCTOsIlee BpeMs. 3010TO-
pyaHoe MecTopoKaeHue KymMTop pacroaosxeHo Ha
ceBepo-3allajHOM CKAOHe xpeOTa AKIIMIipaK B CHC-
TeMe Brayrpennero Tsaup-Illans, B ceBepo-BOCTOUHOM
gactu Korpreizckoii Peciybamkm, Ha BpICOTE OT
3600 M 40 4400 M Hag ypoBHeM Mops (IpUMepPHO
B 60 KM K 10ry OT 03epa Vccbik-Kyap n B 60 kM K ce-
Bepo-3amnay oT rpanunsl ¢ Kuraem) (puc. 1, 2).
BayTtpennnii Tanp-Ilanb — 5To Haropbe ¢ Xapakrep-
HBIMU IIMPOKMMM U IIAOCKMMHU JOAVHAMU, TaK Ha-
3bIBA@MBIMI CHIPTOBBIMM paBHMHAaMM, pacrioJarao-
muMucs Ha BbIicoTe okoao 4000 M Hag ypoBHEM
Mops. JHnIna 9TUX A0AMH HPUKPBITHI MOPEHHBIMI
U aAAI0BMAABHBIMI HaHOcaMI. IloBepXHOCTH CBIp-



TOB OCAO>KHEHAa KOPOTKMMU XpedTaMu ¢ I10CKIMI
BEpIINHAMU U HeOOABIIINMY OTHOCUTEABHBIMY BbI-
cotamu. PalioH MeCcTOpO>KAeHNs XapaKTepu3yeTcs
CypOBBIMU KAMMaTU4ecKUMM ycaosusamu. Kaumar
34€Ch CyXOl I Pe3KO-KOHTMHEHTaAbHBIN C KOPOTKIM
IIPOXAaAHBIM A€TOM U IIPOAOAKUTEABHON XOA0AHO
MazocHeXHo 3umoii. CpeaHss rogosas TeMIlepa-
Typa cocrasasier -5,6° C, TeMrnepaTypHBIl MUHUMYM
orMeuaercs B siHBape (-39°C), a MakCMMyM — B MI04e
(+23°C) (TymmmHCKUY, AABBAOBA, 1976).

KA3AXCTAH

Tsuwandapet

Puc. 1. Mecrormoao:xenue paiioHa 1ccaeA0OBaHNUI
Rys. 1. Lokalizacja obszaru badan

Puc. 2. Pyanux KymTop Ha Tormorpadudaeckoii KapTe
M 1:100 000

Rys. 2. Kopalnia Kumtor na mapie topograficznej
1:100 000

I'mapoaornaeckyio ceTb MeCTOpPOXKAeHI: oOpa-
syeT peka Kymrop u Tpu ee nmpurtoxa: peka Apa-
beas, pyueiit Abicoiiit, pexa Yon-CappiTop 11 04HO MHN-
Taromiee o3epo — o3epo Ilerposa. Jannas Teppuro-
p¥sA OTHOCUTCS K 004acTy aKTUBHO AeMCTBYIOIIIX
AeAHVKOB. B HertocpeAcTBeHHOI 6AM30CTU OT TOp-
HOPYAHOTO ITPeAIPUATUA HAXOAATCS 5 A€ AHUKOB!
Ilerposa, Avicwit, Aasbigosa, Capri-Top 1 bopay.

ITouBeHHEBIE YCAOBUS TaK K€, KaK U KMBOTHBIA
U pacTUTeABHBIN MUP, TUIIMYHBI A5 BEICOKOTOPHBIX
parionos Tsanp-1llaHs ¢ akTMBHBIM CA0€M BEeYHOI
Mep340Thl. MaaoMoIIHbIe CAa00CTPYKTypUpPOBaH-
Hple 11o4Bbl KyMTOpCKOro 3010TOpyAHOro paiioHa
TUIIMYHBI AA51 BBICOKOTOPUIA aAbIINIACKOTO TUIIa I OT-
HOCATCSI K TOPHO-AYTOBOMY, TOPHOMY AYTOBO-CTEITHO-
My U TOPHOMY TaKbIpOBUAHOMY TUITaM 1104B. Pactu-
TeABHBIN TIOKPOB BBHICOKMX XOAOAHBIX M CyXMX CBIP-
TOB CHABHO pa3peskeH I MpeACTaBAeH KOOpe3HMKa-
MI U COODILIeCTBaMi KPUO(PUABHLIX OAYIITKOBUA-
HBIX [I0AyKYCTaPHYKOB, OCOKOBO-31aKOBO-pa3HOTpa-
BHBIMU aAbIUICKUMU Ay>KaiiKamu u3 pogos Carex,
Festuca, Saxifraga, Oxitropis u Pedicularis.

MCTOpI/I}I OCBOECHIISI MECTOPO>KACHUST

3010TOHOCHOE MecTopokJeHne KymTop moayunao
CBOE Ha3BaHIe OT ogHouMeHHoI pekn Kymrop (mpu-
TOK p. HapsrH), K BepXOBbsM KOTOPOII OHO IIPUYPO-
yeHo. Emle B coBeTckoe BpeMs, HaunHas ¢ 20-rogoB
IIPOIILAOTO CTOAETUSI B OKpecTHOCTAX p. KymTop,
reopusukn u reoaorn CCCP u Kuprusckoit CCP
IIPOBOAMAMN I€0A0TOpa3beJOouHble paboTh, pe3yab-
TaTOM KOTOPBIX CTaA0 OTKppITHMe B 1978 roay mec-
Topoxaenns 3oaota Kymrop. OaHako, yauTsisas
TPYAHOAOCTYITHOCTb 4@HHOI'O palioHa, BBICOKYIO ce-
0ecToMMOCTh IIPOU3BOACTBA, a TAKXKe TOT (PaKT, YTO
paspaboTKa MeCTOPO’KAEHNsI HaHeCceT HEeBOCITOAHMU-
MBI yIepO yHMKaAbHOM 9KOAOTUM PernoHa, OCBO-
€HIle eTO B TO BpeMsI TaK I He OBIA0 Havaro.

OcHoBHBIE 3am1achl 1 pecypchbl MECTOPOXKAECHM
KymTop cocpesorouens! Ha ygacTke ,lleHTpas-
Ho1”. IlTomuMo Hero, B cocTaB MeCTOPOKAEHUA BXO-
24T 8 PAaHTOBBIX ITePCIIEKTUBHBIX Y4acTKoB: ,,I0ro-
3anaguwni”, , Capsi-Top”, ,, Cesepo-Bocrounsriit”,
,Aeanuk JAassigosa”, , Aeanux Avicoiin”, , Axbeanb-
boopay”, ,,Axbeas IOxns1it”, ,Mexaypeure Kym-
Top-VMpram”.

Yuacrok ,llenTpaabHbni” (Ha KOTOPOM B Hac-
TosilIlee BpeMsl BeJeTcsa A00bIda 3010Ta OTKPBITEIM
cr1ocoboM) 1o cocToAHmIo Ha 1 stHBaps 1990 roga
BKAIOYaA cAeAyIOIiye IOACIMTaHHbIE I TPOTHO3-
HBIe 3arlachl, yTBep>KJeHHble 1 yuTeHHbIe I'ocyap-
cTBeHHOV KoMmuccuelt o 3arracam CCCP (katero-
pym B+C1+C2+P1, 245 oTpaOOTKIM OTKPBITBHIM CIIO-
cobom 40 ropmsonTa 3700 M, HIKe — ITOA3€MHBIM)
(Taba. 1).

Kpowme 30210Ta 1 cepebpa Ha MeCTOPOXKAEHNN
KymTtop Ob1aM pa3BeaaHBI M IOACINMTAHBL 3aIlachl
APYTUX IOAE3HBIX MCKOTIaeMbIX (Taba. 2).



Tabanmna 1. IloacunTaHHble 1 IPOrHO3HBIE 3aIlackl 3040Ta 1 cepebpa Ha yuactke ,, IlenTpaapnniil” mecropoxaenns Kymrop

Tabela 1. Obliczone i prognozowane zasoby zlota i srebra na polu Centralnyj” ztoza Kumtor

IToaesusie Bcero 3amacer Kaprepnnie Cpeanee cogep>kaHue TToazemmbie Cpeanee
JICKOTTaeMbIe 3arracel 3040Ta B pyae 3arracel cogep>kaHne
3040Ta B pyde
3o0a0T0 716,21 T. 316,57 T. 4,212 r/T. 399,64 T. 4,43 r/T.
Cepebpo 388,66 T. 145,20 . - 243,46 T. -

Tabanta 2. ITogcuntaHHbIe ¥ IIPOTHO3HEIE 3aIlachl COMYTCTBYIOMINX 3010Ty ITOAE3HBIX MCKOMIaeMbIX Ha yJacTke ,, LleHTpaapHbrir”

Mecropoxaenns Kymrop

’

Tabela 2. Obliczone i prognozowane zasoby bogactw mineralnych towarzyszacych ztotu na polu ,,Centralnyj” ztoza Kumtor

IToaesnrie nckonaemole Bcero 3amacer Kapnepnbrie amace IToasemuble 3amachl
Tpexokncs BOAL(l)paMa 55,8 T. 21,6 T. 34,2 T.
Teaayp 1509,5 T. 707,2 1. 802,3 T.

Cepa 6858 T. 3224,0 T. 3634,0 T.

Pyasl MecTOpOXA€HMA OTHOCATCA K OAHOMY
TeXHOAOTUMYECKOMY TUITY: 30A0TO-IIMPUTHOMY. B 11€-
0M, IO IPOTHO3HBIM OIleHKaM Ie0J0TOB 3aIlachl
30210Ta Ha MecTopoxxdeHnu Kymrop, ¢ yaeTom ero
¢paanros, cocrabasoT 953 T. B MexxayHapoaHOM
peliTHIe MeCTOPOXAEeHNII pyAHOro 3040ta Kym-
TOp 3aHUMaeT 7-e Mecto (MMKOAANUYK, YCMAHOB,
[ITEBKYHOB, 2010).

ITocae pacntaga Coserckoro Comosa B 1991 r.
NpaBUTEALCTBO M0A0A0M Keipreiackoir pecryoau-
KI1, ICIBITBIBasA O0AbIINe (PUHAHCOBbIE TPYAHOCTH,
IIPUXOAUT K pelIeHuIo O pa3dpaboTke pyAHUKA
KymTop 1 HaumHaeT mOMCK KOMIIaHUI, TOTOBBIX
BeCcT! 400BI9Y 3010Ta B DKCTPeMaAbHBIX BBICOKO-
TOPHBIX YCAOBUAX. B pesyapraTe 4 gexadpst 1992 r.
B ropoge Toponto (Kanaga) mexxay IIpasnreanctsom
Krrprerackoit Pecriybanku ¢ ogHoM croponsl n Ka-
Haackol kopropanueii , Kamexko Koprnopaitmn”,
C ApYyTOI1 OBLAO 3aKAI0UYEHO reHepaabHOe CorAalleHne
Ha pa3paboTKy MecTopoxkeHust. CTpOUTeALCTBO PyA-
HIKa (3010TOM3BAeKaTeAbHast (padprKa, XBOCTOXpa-
HIUAMIIIE, TPaHCIIOPTHasA U colnaAbHas MHPpacTpy-
KTypa) Hauya40ch B 1994 rogy. 31 aexabps 1996 roga
KOMITaHII BhIIAaBiAa Hepsblit cauTok Jope, a B 1998
rogy 6bL1 TI0Ay4eH MepBbIii MUAAVOH YHIIMIA 3010Ta.
ITponsBoacTBo 3040Ta BeAETCsl COBPEMEHHBIM, M-
POKO MCIIOAB3yEeMBIM BO BCEM MIpPe MeTOA0M — Me-
TOAOM BBIIIIeAauMBaHIs [IMaHUAaMM. B HacTosee
BpeMsI MeCTOPO>KAeHIe pa3pabaThIBaeTCsl TOABKO OT-
KPBITBIM CITOCOOOM B Kapbepe ydacTka ,lleHTpass-
He11”. B 2007 rogy KoMITaHMs HOPUCTYNMAA K TIOA-
TOTOBUTEABHBIM pabOTaM IO OCBOEHUIO ITI0A3EMHBIX
pecypcoB MeCTOpPO>KAEeHNs.

Lleay aaHHOI cTaThU — OOpaTUTh BHUMAaHNE
Hay4HOI (M He TOABKO) OOIIeCTBEHHOCTU Ha IIpO-

61eMbI TOpHOAOOBIBAIOIIIEl ITPOMBIIILAEHHOCTH, ITPO-
aHaAM3MPOBATh OCHOBHBIE PUCKM pydHuka Kym-
Top. B pabote mcroansosaanch JaHHBIE C pa3AnNd-
HBEIX MHTePHeT-CaiiTOB, a TakXKe pe3yAbTaThl OTde-
TOB Me>XXBe4OMCTBeHHOI komuccuu IIpaButeancTsa
KP n BpemenHoIr gemyrarckon kommuccuu Ilapaa-
MeHTa KpIpreisckoit pecry6anku.

COLIMAABHO-5KOAOIMYECKVIE
ITPOBAEMEI 1 PVICKI

DKOAOTMIECKMII PUCK — DTO BEePOSITHOCTL HeDaaro-
MPUATHBIX A48 DKOAOTMYECKUX PeCcypcoB IOCAeAC-
TBUII AIO0BIX (ITpegHaMepeHHBIX AV CAy4YaliHbIX, I10-
CTeIeHHBIX MAM KaTacTpOoPUIeCKUX) aHTPOIIOTeH-
HBIX M3MEHEeHUII IIPUPOAHBIX OOBEKTOB U PaKTOPOB
(PEMMEPC, 1990). OcHOBHBIE IPOOAEMHBIE CUTYaLII
1 pucku pyAHuKka KyMTOp CBsA3aHBI C TEXHOT€HHBIM
npeobpasosanuemM peaneda, U3MEeHEHUEM TUAPO-
U TASIIVOAOTUYECKOTO PesKUMa TePPUTOPUM, OTIYXK-
AeHMeM 3eMeAb U HapylleHUeM 3arloBejHOro pe-
sxmmMa CappryaT-DopTalickoro rocyAapcTBeHHOTIO 3a-
MOBe/HNKa, 3arpsA3HeHNeM BO3JyXa, BOA M IIOYBHI,
COIMaAbHONM HaIIPSI>KeHHOCTBIO CpeAy MeCTHOIO Ha-
ceaennst (Ppor. 1). Hike mpoBoaAnTcs: aHaAU3 HEKO-
TOPBIX U3 HUX.

I'eomopdoaornmueckne npodaemMbl
U PUCKA

T'oproaoObIBaIOIIEE TIPOM3BOACTBO (KaK OTPHITHIE, TaK
U ITOA3eMHbIe Pa3paboTKU MeCTOPOXKAEHNUIA 110.4e3-
HEIX MICKOIIaeMBIX) HeM30eKHO ITPUBOANT K M3MeHe-



®or. 1. Hexoropsie 00beKTHI

9KOAOTMYECKMX PUCKOB pyaHuKa Kymrop

Fot. 1. Niektére obiekty ryzyka ekologicznego kopalni
Kumtor

HIsIM B peabedpe MectHOCTH. Ha korerr 2010 roaa Ha
pyaHuke Kymrop 6b110 13BAeueHO, nepepaboTaHO
U CKAaAMPOBaHO B OTBaAbl IIpUMepHO 982 MAH. TOHH
IycTol opoabl. OTBaAbI ITCTBIX IIOPOJ, PacIIoA0XKe-
HBI B HEITOCPeACTBEHHOM 0A130CT! OT Kapbepa M Ipu-
MBIKaIOT K er0 ceBepHOMY U 3allagHoMy KpasM. I1ao-
IjaAb OTBaAOB B 2-3 pasza IIpe-BbllIaeT ILA0Ialb ca-
Moro Kapeepa. ITo popme 910 0TA€ABHO CTOAIIIIE
KOHYCBI C HAKAOHHO yCeUYEeHHOI BepIINHOI, BO3BLI-
IIAIOIIENICs Hal YPOBHEM yCThs Kapbepa Ha 70-90 M,
HekoTopble 13 HMX Ha 120 M. OTBazamMM IOKpHITa
BCsI 3altagHasl 4acTh A€ AHUKOB ,,/1bichiin” 1 AaBbia0-
Ba. V3-3a mpeobaadanis KPyITHOOOAOMOYHOTO CAaH-
LIeBaToOIo Martepuala, AOMUHUPYIOLIEro B Macce I10-
PpOA OTBaAOB, MX CKAOHBI OTAMYAIOTCA 3HAYUTEAD-
Holt KpyTusHoit: 45-50° (MOPAH, 2011).

DKOJ0IrMJecKre pUCKM CKAaAWPOBaHM: ITyCTOM
IIOpPOABI O0YCAOBAEHBI OCOOEHHOCTSIMU €e AVICAOKa-
LMY, IblA€HNeM M Dpo3ueli OTBaAoB. Brile yriomn-
HAA0Ch, YTO IOJ OTBaAbl OTBOASITCS I1AOIIAAN A€A-
HMKOB. MHOXeCTBO MeAKMX PYy4beB, BHITEKAIOIIIX
U3-TI0J, OTBAAOB ITyCTON ITOPOADI, CBUAETEABCTBYIOT
00 MHTEHCUBHOM TasiTHUU AeAHUKA M0 BAUSHUEM
CHABI TSIXKECTU MacChl OTBAAOB I €CTeCTBEHHOTO Ha-
rpesa OT HuX. Jake 3MMOJI IIpM TeMIlepaType BO3-
Ayxa -40°C, B oTaeapHbIe COAHEYHbIe AHU HaOAI0Aa-
€TCs1 3HAUNTeAbHBIN IIeperpes IIyCTOi IIOPOAHI (40
+30°C). TeopeTndecky MOXKHO IIPeAIIOAOXKUTD, 9TO
B pe3yAbTaTe IIOCTEIIEHHOTO YMeHbIIeH!s oObeMa
AbAa IIyTeM ero TasHMs 1104 oTBadamu OyayT obpa-
30BBIBATLCA BCe yBeAMYMBAIOIIecs B pazMepe IIyc-
TOTEL, Ky4a Oy4eT IIpoBaAMBaThCsI TEAO OTBala; MO-
TYT IIPOM3OMTH ITOABVIKKY, OOBAaABI M OIOA3HI. Tak-
>Ke MOXKeT Ipou3oNTu nepekpeitie pexku Yon-Ca-
poi-Top. Ilocaeayiomee HaKOILA€HNEe BOABI B 3alIpy-
Jde U ee IIPOPBIB IIPEACTaBAAIOT OIACHOCTb HIIKe-
PpacrOA0KEeHHBIM CTPOEHVLIM.

IToTeHnMaabHyI0 SKOAOTMYECKYIO ONACHOCTh AAS
OKpy>KaloIIell cpeAbl U B TIEPBYIO ouepeab 445 340-
POBbs YeA0BeKa IpeACTaBASIIOT U CAMM OTBaAbL: B HUX
coaep>Karcs (XOTs U B MaAbIX KOHIIEHTPAIUAX) CO-
AU TSKeABIX MeTaaa0B. Tak Kak ITOpoAsI B OTBaJax,
II0 CPaBHEHUIO C KOPEHHBIMM, MMEIOT HaMHOTO 004b-
IIyIO YA€ABHYIO ITOBEPXHOCTD, IIPeACTaBAss coOOI
M3MeAbYeHHYIO U 3HAYUTEeAbHO Pa3pPBIXAeHHYIO Mac-
Cy, TO COAM TSKEABIX METaAAOB AeTKO BEIMBIBAIOTCS
U3 HUX A0XKAEBBIMU U TaAbIMU BojaMu. Jasee oTu
BpeJHble DAeMeHThl MOIYT OecIpeIATCTBeHHO II0-
najath B peuHyio ceTh Hapein—Cripaapnsi, raaBHoI
BogHo11 aprepru Cpeaneit Asym. Kpome Toro, msi-
AeHye OTBAaJAO0B IPUBOAUT K 3arpsA3HEeHNIO aTMocde-
PBI, a OCceBIIIMEe Ha ITOBEPXHOCTU A€JHNKOB YacTiy-
KU ITBLAM, YBeAMYMBAIOT CKOPOCTD TastHIAS TTOCAe AHIIX.

rI/I,ZI,pO-I‘A}H_U/IO/lOI‘I/I‘{eCKI/Ie HpO6AeMBI
" PUCKI

Aeannkn. Kak otMedaaoch BoIlle, pyaHuk Kymrop
HaxXOAMTCSI B aKTMBHOI TAsIIiMaAbHOMI 30He. B Hac-
TosllIlee BpeMsl IIPOU3BOACTBEHHBIM IIPOLIECCOM 3a-
TPOHYTHI IIAOIIAAM TpeX U3 IATH AeAHUKOB: /lbI-
coii, Adasbigosa u Caper-Top. OcHOBHBIE PUCKU CBS-
3aHbI C BO3SMOXKHBIMI 0OBaaaMu OOABIIIIX MacC AbAa
(aeanmx JaBpra0Ba) B Kapbhep, IPOABVIKeHVEM S3bIKa
aAeaHuKa JaBblj0oBa BHU3 110 AOAMHE U YIPO30I 3a-
BaJa IIOoce/]Ka Ie0/0r0B, 3arps3HeHIeM TaAbIX Aej-
HIUKOBBIX BOJ, COEAVIHEHUSIMU TSIXKeABIX MeTaAA0B.
Hamnboab1ieMy BO3A€IICTBUIO TIOABEPIaeTCs Aed-
Huk Jassigosa. Ha epsom srame patot (40 2009 r.)
10/, OTBaJaMM ITyCTOI IIOPOABI OKa3aaach IIpaBas,
NpUMBIKaIOas K Kapbepy 4acTb deaHnka. Ha Bro-
poM sTare padoT AedHNK /JaBblA0Ba IIOABEPIC elrje
6o4bITIeMy BO3AEVICTBUIO: K CKAAAMPOBaHUIO ITyCTOM
opoas! Aobasuaack TpaHchopmamsa caMoro Tela
AeJHMKa, B pe3yabTaTe KOTOPOM €TI0 HUKHsS JacTh
ObLaa oTAeaeHa OT BepxHell. /lea Kapbepa CKAaaupo-
BaAll Ha IPUOOPTOBYIO A€BYIO 9acTh, a IIyCTYIO II0-
poAy — Ha IIpaByIO I CPeJHIOI0 YacTu AegHuka. Ta-
KM 0Opa3oM, PyAHBII Kapbep IIOAHOCTBIO pacde-
H1A AeAHUK /laBblg0Ba Ha ABe 4acCTU: BEPXHIOKO
U HIDKHIOIO. B Hacrosee Bpems HaOAI04aeTcsl Ha-
BIICaHIIe BepXHell YacT! AeJHNKa HaJ KapbepoM
(Por. 2). boapIIyI0 OIACHOCTD AAS XXU3HU AIOAEH,
paboTaomux B Kapbepe, IpeACTaBAsIIOT OTPOMHEIe
rABIOBI AbAQ, CPBIBAOIINECs B Kapbep. OgHako, Ma-
KCVMaAbHble PUCKM CBSI3aHBI C IMITY/ABCHBHBIMU I104-
BIDKKaMI /1bAa, B MOMEHT KOTOPBIX B Kapbhep MOXKeT
COpBaThCsl A€ AHUKOBAsl Macca B HECKOABKO COTEH
ThHICSIY KyD. M. Bormpoc obecriedennst 6e3o1racHOCTH
SKM3HM AI0Jeli — raasHas rnpobaema Kymropa, ko-



TOpasl II0Ka He HaXOAUT CBOEro OIITMMAaAbHOTIO pe-

IeHVIs.

@or. 2. leanuk JaBpigoBa HagBUTaeTCs Ha Kapbep 1 Ha
OTAEABHBIX yJacTKaxX yIrpoXKalole HaB/caeT Haj, HUM
(doto M. Aoiize)

Fot. 2. Lodowiec Dawydowa wkracza na wyrobisko

i w niektdrych miejscach niebezpiecznie wisi nad nim
(fot. M. Loize)

®or. 3. [leperpy>KeHHbII1 IyCTON IIOPOAOI A3BIK AeAHIKa
/JlaBbIA0Ba HACTyIIaeT Ha I10CeA0K re010roB (poTo M.
/lovize)

Fot. 3. Przecigzony skata ptonna jezyk Lodowca Dawy-
dowa wkracza na wioske geologéw (fot. M. Loize)

Bcaeactsue Toro, uto aeannk JaspigoBa nepe-
TPy>KeH IIyCTOM IIOPOAOMN, BO3HMKAET TaKXKe OIlac-
HOCTD OBICTPOTO HaB/ra €ro KOHeJHON YacTu ¥ COA-
3aHMsI OTBAa/AO0B ITyCTOM ITOPOABI Ha ITOCEAOK Ie0A0-
ros (¢ort. 3). IIpn »ToM KpaTKOBpeMEeHHEIE I10A-
BIUKKM AeAHMKa IIPY CTeYeHUM OIpeleAeHHBIX 00-
CTOATEALCTB, B yCAOBUSX BHICOKON CEMICMUYHOCTU
perroHa 1 4acThIX 3eMAeTPsCeHUIT MOTYT ITPOMCXO-
AUTDH CO CKOPOCTBIO HECKOABKO KIMAOMETPOB B Jac.

Aeanvxu Apiceiit 1 CapbITOp MOABEPrAMICh MEHb-
MM M3MEHEHUSIM B IIpollecce DKCIlAyaTaljuu Mec-
TOPOXKAeHM:s, OOABIIMHCTBO U3 HUX CBA3aHO CO CKAa-

AVIpOBaHEM HyCTOﬁ IIOPOADBI U ITblA€HVIEM OTBAAOB,
KOTOpOe€ IMMpOBONMPYET X MTHTEHCVBHOE TasIHIIE.

Osepo Ilerposa. Ozepo Ilerposa pacroaoxeHO
B HIUDKHeN S3BIKOBON yacTu aeiHuka IleTposa
u sBAsercs ucrokom p. Kymrop. Bro camoe kpyn-
HOe MOpeHHO-AeaHnKosoe o3epo Tsaup-Illans. I1ao-
jaAb 3€PKaAbHON ITOBEPXHOCTU cocTaBaseT 1,2 km2
INuranue osepa B ocHoBHOM Aeauukosoe. C cesepa
I fora ero 00paMAsIOT TOPHBIE TPAABI, C BOCTOKA —
SA3BIK A€4HMKa, a C 3allaga — HeBLICOKas Ipsiga cod-
CTBEHHOM MOPEHBI, BO3BBIIIAIOIIAsACS Haj COBpEMeH-
HOI1 HaZmoliMeHHoI1 Teppacoili p. Kymrop na 50-80 M
Ipy MMUPUHE y OCHOBaHUS 40 1 KM. DTa MOpeHHas
Ipsida € MOAOTUMM CKAOHAMU SIBASIETCSI eCTeCTBeH-
HOI1 IAOTUHOM O3epa. B ganHOe BpeMst oHa BO3BEI-
IIaeTcst Haj, ype3oM Boabl osepa Ha 20-45 M (Ouen-
Ka desmervrocmu pyonuxa ,Kymmop”..., 2011).

DKoJ0rMIecKuil pUCK B paiioHe ozepa Ilerposa
00yCc40BA€H BO3MOKHBIM IIPOPHIBOM IAOTHUHEL.
KbIpreiackoit KOMILA€KCHOM I'MAPOTe0A0TN4ecKol
DKCHeANIIel yCTaHOBAEHO, YTO IAO0THHA O3epa
TepsIeT CBOIO YCTOMYMBOCTD 110/ BO3AEIICTBIIEM Tep-
MOKapCTOBBIX ITponteccos. ITpopris o3epa Ilerposa
0CcOOeHHO OTaceH IOTOMY, YTO B 5 KM OT o3epa
BHM3 10 goauHe p. KymTop Haxoautest XxBocToxpa-
HUANIIE 3010TOM3BAeKaTeAbHOI (padpuKy, ¢ OTX0-
AaMH, COAep>KalMU MaHUABI — COAM LIMAHKUCTO-
BOJAOPOAHO (CMHIMABHON KMCAOTBI) — BBICOKO OITac-
HBle coeAMHeHUs 2 KAacca ornacHoctu (¢por. 4) (Om-
uem gpemenHol denymamckoi xomuccuu..., 2012).
Orpomnas Macca BOABI Kak Obl HaBMCaeT HaJ XBOC-
TOXpaHUANIIEM, HO OTAeAeHa OT Hero AByMs ec-
TeCTBeHHLIMM OaphepaMit (KOHEYHO-MOPEHHLIMU Ba-
aamu). B cayyae nmpopriBa IAOTUHBI, IIOTOK BOABI
(45 maH. M ITO caMOMY KaTacTpOpIIeCcKoMy CIleHa-
puio) HensOeXHO IoMnajeT B XBOCTOXPaHUANIIE
U1, pa3pyImB ero 4aM0y, IIOHeceT IMaHCcoep Kariye
0TX04b! 110 goauHaM p. Kymrop n Apa-beas B peu-
Hyio cucreMy Happin—Cripaapbsa. DTo craHeT Kpym-
HellIIell KOAOTMIECKON KaTacTpodoil 445 BCEro
CpeaneasnaTckoro peruoHa.

Kpowme Toro xsocroxpanmauiie, cogepxariee
0K010 53 MaH. M? (0kK040 89 MAH. TOHH) XBOCTOB
caMo T10 ce0e SABASETCs 30HOI TIOBBIIIIEHHOTO HKO010-
TIYeCKOro prcKa. XBOCTOXPaHNANIIIe TIOCTPOEHO B J0-
aunse p. Apa-Bean (mpasbiit mputok p. Kymrop) no-
Cpe/ACTBOM BO3BeJeHIs AaMOBI TIOTIepeK ee CTaporo
pycaa. Teao 2amMbBbl CA0KeHO U3 aAAI0BUAABHOTO
MecyaHO-TAMHICTOTO MaTepuala, Ha OTKOCaX A4aMObI
C I1eABI0 TIpeJOTBpaIleHns GpUABTpaIUy OTXOJ0B
Oblaa yA0XKeHa CUHTeTHdecKas rnaenka. OgHako, Ha
IIpaKTUKe, OHa He CIIpaBAseTcs C II0CTaBAeHHOI 3a-
Adadeli. Ha cerogHamnmit 4eH» pasMeprl npyaa



XBOCTOXPaHMANIIA MPEBBIIAIOT IIPOEeKTHEIE pasMe-
PBI BOAOHEIIPOHNIIAEMOTO DKpaHa 13 CUHTETUIECKON
IL1€HKY, Y OCHOBaHM: AaMOBI IIpOcadBaeTcs BOAA.
PesyapTraTel aHaamsa mpoO BOABI B3ATBIX U3 BOAO-
TOKOB, PaCIIOA0>EeHHBIX HVKe XBOCTOXPaHMAMIIA
IIOKa3aan IpespireHne gomyctumeix [1AK nyannm-
208 B 17 pa3s (Mexoy moromom u Haxosarvhet. .., 2009).

®or. 4. Ozepo IeTposa 1 paci010KeHHOe HIKE 10 40-
aune p. Apa-bean xBocroxpannaniie

Fot. 4. Jezioro Pietrowa i potozone nizej w dolinie rzeki
Ara-Bel sktadowisko odpaddéw niebezpiecznych

IToBepXxHOCTHBIE V1 ITOA3EMHBIE BOAbI

He menee octpo crout rpobaema 3arpsisHeHus I10-
BEPXHOCTHBIX M II0A3eMHBIX BOA. MIHepaan3oBaH-
Hple Topoabl KyMTOpCKOTo MecTopoXKAeHn:s IOMU-
MO DKOHOMMYECKU I1e1eCO00Pas3HbIX 445 A400bUM
KOHIIEHTpalMit 3010Ta U cepeOpa, XapaKTepU3yIoTcst
TaK>kKe ITOBBIIIEHHBIM COAep>KaHMeM MHOTHUX APYTUX
MeTaaA/l0B U MeTaA/10II0400HbIX DA€MeHTOB, TaKMUX
KaK MBIIIbSK, CypbMa, Oapuii, BUCMYT, KOOaabT, XpOM,
MeJp, CBUHeLl, PTYTh, MOAUOAEH, HUKeAb, CeAeH, CTPOH-
LIMIA, ITUHK, TeAAYP, BoAb]ppaM, COBMECTHO C KOMMeEp-
YeCKMMM KOHIIeHTPaLVsIMU I1AaTUHB, alaaAus, Oc-
must (MMKOAAMYYK, YUMAHOB, IIIEBKYHOB, 2010).
BMmecre ¢ ITOBEpXHOCTHBIM CTOKOM, TaABIMU A€ AHVKO-
BBIMI BOAaMM 13 OTBaAOB IIyCTBIX IIOPOJ 9T Be-
IIecTBa II0I1a4aloT B PEYHYIO CeTh, YTO HPUBOAUT
K npesblennio gonycrumeix ITAK stux saemen-
TOB B MeCTHEIX BogoTokax (Ouerxa desmervHocmu
pyoruxka ,Kymmop”..., 2011).

B sonoanenne x KOMIIOHEHTaM IIOPOAbI BOABI
OOBIYHO 3aTPA3HSIOTCS B3PBIBYAaTHIMI BeIlleCTBaMI,
XUMIYECKMMI peareHTaMI, TOILAMBOM, MacA0M U CMa-
3KOM1, aHTU(PPU30M, KaHAAU3AL[VIOHHBIMY OTXOJaMI,
repobuINAaMu 1 IeCTUITUAAMI.

Camoit KpyIHOM XMMIJECKOil aBapueil Ha pyA-
HUKe CTala ®KoaAormdeckas karacrpoda 20 mas
1998 1., xorga nmponsoIlLia asToaBapus, B pe3yAbTa-
Te KOTOPO¥ 6OABIIETPYy3HBI aBTOMOONAD ¢ 20-TH!
TOHHBIM KOHTeJiHepOM yIlaa ¢ MocTa B peky bapc-
KOOH. B KoHTeliHepe HaxoauAcsa IjMaHNA HaTpus,
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MICIIOAB3YEMBIIl B IIpOIiecce BhIIeAadMBaHIs 3040-
ta. lImanna HaTtpus Obia pacdacosaH B CIIelIaAb-
HbIe ITaKeTHl U3 CUHTeTNYeCcKOro Marepuasa (Ioan-
nponuAaeHosas 1naeHka) 1mo 1000 Kr ka>kAblif, KOTO-
pble ObLAV TIOMeIIIeHHI B AepeBsHHyIO Tapy. [Ipu na-
A€HNIU MPOM3OIILIa pasTepMeTu3anus KOHTellHepa
U OT4eAbHBIX yaKoBOK. B pexy bapckoon nomnaao
1,762 xr imaHMaa HaTpus, U y>Ke C BogaMI BTO pe-
KM IJMIaHIZ HaTpUs IIOIIal Ha II0AsI I OTOPOABI Mec-
THBIX XKHUTeJAell X HeIloCcpeCTBeHHO B o3epo lc-
coik-Kyap. B pesyaprate ¢ 20 mas o 16 mon:a 1998
roga 3a MeAMIIMHCKOMN IIOMOIILIO 0OpaTiaocsh 6oee
8 TBICAY YeA0BEK, HO TOABKO y 2577 U3 HUX Haiide-
HBI IIPU3HAKY OTPaBAEHIS, Y OCTaAbHBIX AMArHOCTH-
poBaHO 0OOCTpeHNe XpOHNYecKIx 3aboaesaHuii. Gol-
20 rocnnuTtaansuposano 850 yeaosek. K 16 mions
yMepao 4 OOABHBIX M3 HUX 2 YeJ0BeKa Herlocpeac-
TBEHHO OT OTPaBAEHNSI CUMHIABHON KUCAOTON, OCTaAb-
HbIe — OT OOOCTPEHMsI XPOHNYECKNX 3a001eBaHNnI],
CIIPOBOLIMPOBAHHbIX BO3JelicTBUeM LnaHnAoB (MOA-
AOTA3VEBA, 1998). Kpome TorO B paitoHe Obla OTMe-
JyeH pe3KIil Iajex ckoTa, a B o3epe Vccoik-Kyap
11oru6.10 MHOTO PBIOEL

IIpoGaema oTay>KAeHNs 3aII0BE AHBIX
3eMeab

Cappryar-DpTallckmii TOCyapCTBEHHBIN 3aIloBe-
HIK, CO34aHHBIN B 1995 T. C I1eABI0 COXpaHeH!s 11 BOC-
CTaHOB/E€HM:I YHMKAABHBIX IIPMPOAHBIX KOMILIEKCOB,
a Tak>Ke OXpaHBl PeAKUX U MCIE3AIOIINX BUAOB K-
BOTHEIX 1 pacteHnii LlerrpaasHoro u BayTpennero
Tsap-1lans, Haxogurcsa B goanHe CapbrdaT-2spTartt
(mputoxk p. Capri-A:xas). Tepputopust 3aropesHuKa
COCTOUT U3 ABYX 30H (s4epHas u OydepHast), ob1er
naomjaapio 149121,5 ra. SIBAsIsICh Ba>KHBIM KOMIIO-
HEHTOM I[€HTPaAbHO-TSIHb-IITaHbCKOM DKOCUCTEMBI
IlenTpaapHoil A3un, TAe cOCPesOoTOYeHO YHMKAADb-
Hoe O1opasHOoOOpasne, MMeroIee r106aapHOe 3Ha-
JyeHue, 3arl0BeJHNK BBIITOAHSAET BaXKHYIO (PyHKIIUIO
COXpaHeHMs U M3ydeHUs KPaCHOKHMKHBIX BIAOB
¢aops! u dpaynsl. HecmoTpst Ha 9T0, B HapyIIeHNN
3akoHoAarteancTsa Korprersckori Pecrrydanku s 2009 r.
Aas Hy X mipoekta KymTop O5110 oTay>KAeHo 4380 ra
3eMeab OyQepHOIl 30HBI 3all0BeJHIKa, Oblla I10Ay-
JyeHa AMIIEH3Vs Ha IIpOBeAeHMe Ie0A0ropasbesod-
HEIX pabot (Omuem spemeroil denymanmckoi Komuc-
cuu..., 2012). VI xoTs1 KaKne-amubo reo10ropassesou-
HBIe YAV IIPOU3BOACTBEHHBIE PabOTHI Ha TEPPUTOPUN
OydepHoii 30HBI TIOKa He BeAyTcs, JaHHasl CUTyaIiys
B HacTosIIee BpeMsI sIBASIeTC He TOABKO DKOAOTMYe-
CKOJ1, HO 1 B ITEPBYIO OUepeb, IIPaBOBOI ITPODAEMOIA.



COLU/IaAbHaH HaITpsSI>KEHHOCTD
n KOH(l)AI/IKTbI MEeCTHOTI'O HaCeAeHIA

B aesaTeabHOCTU KaHAACKOM 30A0TOA0OBIBAIOLIEN

komnanuu ,Centerra Gold Inc” (c 2004 roga eauso-

AVYHBIA BAadeael] pyanuka KyMrop), kak BIIpo-

4yeM, 1 U3Ha4YaAbHO B caMoM I1poekTe KymTop MHO-

IO TEMHBIX IITEH, BRI3BIBAIOIIVIX IIPOTECTHBIE HACTPO-

€HIs CpeAut MECTHOTO HaceAeHMsI. DTOT BOIIPOC 3a-

CAy>XKUBaeT OTAeAbHO cratby. Kocnemcs anmp tex

Belllell, KOTOpHIe AeKaT Ha IIOBEPXHOCTH ,,aricoepra”.

OrpunaTeabHOe OTHOIIIEHE MECTHOTO HaceAeHIL]

K IIpoekTy KyMTOp BBI3BaHO psIAOM IPUYMH:

- HeAOCTaTOYHAs IIPO3PavyHOCTh B BEIOOPe CTpaTeru-
YeCcKOTO MHBEeCTOpa U COracoBaHIsA KOMMepduec-
KMX U IIPOYNX YCAOBUI U CPOKOB I'eHepaabHOTO
COTJaIlleHNs O peaan3aliy IIPOeKTa;

HU3Kasl CTaBKa Halora U OCBOOOXKJeHMe OT yILAa-
o1 HAC (Haa0r Ha 406aBAeHHYIO CTOMMOCTS — 18%)
Ha AeCSTh A€eT;

pasAuuMs B yCAOBUAX TPyAa U OILAQTHI A4 MHO-
CTPaHHBIX U MECTHBIX PabO4mX;

- cepusi aBapuii Ha pyAHUKe U yTedyka IIMaHUA0B
1998 1;

OTCyTCTBME OOBEKTUBHON MHpOpManuu, 6bICTpo-

TO pearrpoBaHII Ha aBapMﬂHbIe CuUTyanyy, KOppyIr-
IIVs1 B BBICIIINIX DINIe/10HaX BAaCTu,

npumenenne HopM ITAK Tsxearix MeTaaa0B, OT-
AMYaomuxcs oT IpuHATHIX B KbIpreiscrane rurue-
HIYeCKNX CTaHAApPTOB;

OTCYTCTBME OTKPBHITOTO AOCTyIa Yy KOHTPOAMUPY-
IOIINMX TOCYAAPCTBEHHBIX CTPYKTYP ¥ HE3aBMCUMBIX
9KCIIEPTOB K 00beKTaM IIPUPOALI Ha TePPUTOPUN
PYAHUKa AAs IIPOBeAEHIsT DKOAOTMYECKOIO MOHU-
TOPMHIA.

biopo 1o npasam yeaoseka 1 co0AI0AEHUIO 3a-
xonHoctH (Ksrpreisckast Pecriybanka, ropog buiiikex)
IIpOBOAMIAO MOHUTOPUHI KOH(PAUKTOB B A00BIBa-
1omielt orpacan. Toapko 3a nepuog ¢ oxrsa0ps 2011
roga 1o uioHb 2012 roga 66110 3apMKCHUpPOBalO He
MeHee 26 KOH(AUKTOB U 3aCAY>KMBAIOIIMX BHUMa-
HIUs KOHPAMKTHBIX CUTyanuii B cpepe HeApOIOAb-
soBaHus (11 KOH(QANUKTOB B CBA3U C yXyALIEHNEM
DKOAOTUM UAU U3-33 OTIACEHNI TaKOTO YXYALLICHUS;
4 KOH(AMKTA B CBA3Y CO CAydasMU KOHTpabaHALI
Ha pyAHUKaxX, KOMOMHaTaX 11 MeCTOPOXKAEHIAX; 3 KOH-
({aukTa MO MOBOAY KOPPYHIIMOHHBIX ITPOSBAEHNUII
CO CTOPOHBI PyKOBOACTBA 1AM pabOTHMKOB KOMIIa-
HUI; 2 KOH(PAMKTa 10 Hepa3pelleHHbIM BOIIpocaM
3eM.€eIT0b30BaHIL ¥ OTBOJA 3eMeAb; 2 KOHPAUKTa
IIO BOIIpOCaM AUIIEH3UPOBaHMs; 2 KOH(PAMKTa B CBSI-
31 C TPYAOBBIMU criopaMit; 2 KOH(QAMKTa 10 (prHaH-
COBBIM crropaM 1 1 KOHQANKT 10 TTOBOAY HecoBep-
IIIEHCTBa MeXaHU3MOB KoMreHcarun) (ABAOBA, 2012).
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ITporectyiomue nepekprBalOT 40pOTH, BeayIiue
Ha PpyAHMK, YTOHSIOT CII€LITeXHUKY, MUTUHIYIOT Ha
MA0ILIaAM IIepes, 34aHreM IIpaBUTeALCTBa U Hapaa-
MenTa Kuipreisckoit Pecrrybaukm, TpebyioT TO yse-
AMYEHNs BBIILAAT B PaViOHHBIN U 004acTHOI 0104~
JKeT, TO HALMIOHAAM3aLII1 BCETO IIPOEKTa, TO ero I10A-
HOTO 3aKpbITHs (POT. 5).

@or. 5. Kutean Vccrik-Kyanckoit o6aactu (Korproizckast
Pecniy6.amxa) nepekprian gopory Ha pyaHuk Kymrop
(dporto c caitra http://www.time.kg)

Fot. 5. Mieszkancy obwodu issyk-kulskiego (Republika
Kirgiska) zablokowali droge do kopalni Kumtor (fot. wg
http://www.time kg)

Ognako mpu Beex BBIIIE MePeUNCAEHHBIX MIHY-
cax y mpoekta KymTop ecth oauH GOABIION I14I0C,
He 3aMedaTh KOTOPHIif, ObIA10 OBl He coBceM ClIIpa-
Beaanso. Pyannk Kymrop, kak BripoueM OOABIINH-
CTBO INPeAIpPUATUIN FTOPHOAOOBIBAIOIEN ITPOMBIIII-
aenHoctu Kerproizckoit PecryOaukn, sSpaseTcs Ha-
AEXHBIM 11, TAaBHOe, BeCbMa BBITOAHEIM paboToJa-
TeaeM AAs MeCTHOro HaceaeHus. IIpu BaxToBoMm
MeToJe paboThl (I10 2 HeAeAM) CpeAH:s 3apaboTHas
naara Ha pyanuke Kymrop cocrasaser 70 000 co-
Mmos (mpumepno 1500 USD) (THHAEB, 2012). B 1o
>Ke BpeMs CcpeH:sa 3apaboTHas 14aTa B APYTUX OT-
pacasx skoHomuku B 2011 rogy onraa Bcero 8590 co-
MoB (He 0oaee 200 USD). D10 BOHOTOM OOBSCHSET
TOT pakT, UTO IIPU BCeX HETAaTUBHBIX PeaKIIIX MeCT-
HOTO HaceAeHMsI, OOABIIMHCTBO M3 HUX CTPEMUTCS
MOAYINTH paboTy Ha pyAHMKe.

BbIBOADBI

AHaau3 cOCTOSHMUST DKOAOTUIECKON U UHAYCTpUaAb-
HOVI OesortacHoCTH pyaHmka KyMTop BBLIBIA HecTa-
O1ABHOCTD ITPOM3BOACTBEHHOIO ITpoIjecca, 00yCA0B-
A€HHYI0 OIIMOKaMM B IIPOEKTHOM AOKyMeHTaLluM,
He A0 KOHIIa YYMTHIBAIOIIeN MpUpOJHbIe (reoMop-
(doaormueckne, TAAIM0A0TUYECKIIE, THAPOT€OAOTU-
Jyeckme U Ap.) ycaosus pernona. CpoyHoOro perie-


http://www.time.kg/

HIs1 TPeOYIOT BOIIPOCH CBA3aHHEIE C IIPeBBbIIIeHeM
ITAK 1o psigy KOMIIOHEHTOB, OCOOEHHO IIO TsIKe-
ABIM MeTaAlaM (MBIIIbsK, HUKeAb, MapraHerr), ABU-
>KeHMeM U TasHMeM AeJHUKOB, YKpeIlLAeHeM CTe-
HOK Kapbepa, 4aMOBI XBOCTOXpaHIANIIA, IIPOOAEMBI
popsiBooItacHocT! o3epa IleTposa, anHy AMpoBaHUIe
AULIEH3UM Ha Te0A0ropa3Be0dHble padoTHI B IIpeje-
aax CappryaT-D9pTalickoro 3anosegHuka. Pyanuk
KymTOp Hy>XAaeTcsd B IIOCTOSHHOM, KadeCTBeHHOM
U He3aBMCUMOM HKOAO0TMIECKOM MOHUTOPMIHTIE.

Asmop 0aazodapum dupexmopa Bropo no npasam uero-
éexa u cobatodenuto saxonnocmu (Kopzoisckas Pecny-
0auxa, 20pod buwikex) Abrosy Hamarvio Arexcardpos-
HY 3 NpedocmasieHivle MAMePUarbl Omdema epemet-
HOU 0enymamckoi KOMUCCUU 10 NposepKe U U3yUeHuo
cooatodenus 3A0 ,, Kymmop Onepeiimune Komnaru”
HOpM U mpebosanuii 10 payUoHAALHOMY UCHOADLI06A-
HUI0 NPUPOOHDLIX Pecypcos, oxpare oKpyxaroujei cpe-
0bl, Oesonactocmu nPous600CMeeHHbIX NPoUeccos U co-
YUAADHOLL 3AULUMbL HACCACHUS. 6 patioHe 6030eticmeus de-
SAMeAbHOCHU 30A01m0000016a1014e20 PYOHUKA, 4 MAKXKe
COCTHOSIHUSL OCYULECTHBASIEMO20 20CYOAPCTNEEHH020 KOH-
mMpoAst U omuema mexeedomcmeerou xomuccuu Ilpa-
sumeavcmea KP ,Ouenxa desmervHocmu pyoHuxa
‘Kymmop’ no coomeemcmeuto mpebosaHuim aK0A02U-
4eckoil U npombluiAeHHoll besonactiocmu”.

ANTEPATYPA

Abaosa H.A. CormaabHO-9KOAOTMYECKME ¥ ITpaBOBBIE
pucku ocsoeHus ,30aotoro nosAca” Tanp-Ilan::
MECTHBIE ¥ PErMOHaJbHbIe BBIZOBBI A4Sl OKPY>Kalo-
IIeri cpeAbl M yCTOYMBOro passurus. B: Permonaan-
HBIIl OTKAMK OKpY>KaloILlell cpeabl Ha IA00aAbHbIE
nsmenenus B Cepepo-socTouHoit u llenTtpaapHoit
Asyn. Marepuaanl MeXAyHapOAHON Hay4HOI KOH(e-
pennun, T. 2. Mpkytck, 2012.
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Meskay MOAOTOM M HAKOBaAbHEN — KaK MECTHBIE JKUTeAN
pacI1aunBaloTcs 3a MeXAyHapOAHbIe ITIPOEKTHI (prHaH-
cupyemble EBPP
(http://bankwatch.org/sites/default/files/between_a_
rock_and_hard_place_final_ru.pdf).

Muxoaartuyk I'. A., Yemanos . A., Ileskynos A. I, 2010:
3oaoto mecropoxaernsa Kymrop (Cpeavnnsnit Tsaab-
[MMans). B: Martepnaast Beepoccniickort koHQpepeH-
umn ,, CaMOpOAHOE 3040TO: TUIIOMOP(PU3M MIHe-
PaAbHBIX acCoOIMaluii, YCAOBUsA OOpa3OBaHUA Mec-
TOPOXKAEHMIA, 3a4a4M IPUKAAAHBIX MCCAeAOBaHMIT”,
T. 2. Mocksa.

Moagaorasmesa K., 1998: Dxoaormueckas kaTacTpoda Ha
Ucerik-Kyae: HempuayMaHHBIN CIleHapuii U BO3-
MOJKHEIe HOCA€ACTBUS (http://www.ca-
c.org/journal/16-1998/st_14_moldogazi.shtml).

OrueT BpeMeHHOI! AeIyTaTCKON KOMYCCUN TI0 TIPOBEpKe
u n3ydennio codatogenns 3AO , Kymrop Oneperitunr
KoMnann” HopMm 1 TpeGoBaHMI1 IO paIjiOHaALHOMY
MICITOAB30BaHMIO IIPUPOAHBIX PECYpPCOB, OXpaHe OKpY-
KaloIel cpeAbl, 0e30IacHOCTU ITPOM3BOACTBEHHBIX
ITPOIIeCCOB U COIMAABHOMN 3aIINTELI HaceAeHNs B pa-
JIOHE BO3AEVCTBUS AESITeAbHOCTU 30A0TOAO0OBIBAIO-
IIIer0 pyAHMKA, a TaKXXe COCTOSHMSA OCYIIleCTBAs-
€MOTr0 roCyapCTBeHHOTO KOHTpOoAs. burrkek.

OneHka gesteapHOCTN pyAHMKa , Kymrop” mo coortser-
CTBUIO TpeDOBaHVSIM BDKOJOTMIECKOI U IPOMBIIILIEH-
Ho1 6e3onacHocTy. OT4eT MeXKBeAOMCTBEHHO KOM-
nccun Ipasureascrsa KP. bunikek — gexadps 2011:
34 c.

Peitmepc H. ®., 1990: ITpupoaomnoaszosanne: Caosapsb
cnpaBouHUK. MbIcas, Mocksa: 637 c.

Mopan P. E. 2011: 3oaotoit pyannxk Kymrop, Kerpr-
pI3cTan: KoMMeHTapun 11o BOAHBIM pecypcaM, OKpy-
Kalomel cpeje U CBSA3aHHBIMU C HUMM acIIieKTaMIL:
CeHTAOPSH 2011
(http://bankwatch.org/sites/default/files/REM %20Ku
mtor%20report%20FINAL_ru.pdf).

Tymmuackmii I'. K., Aaspigosa M. 1., 1976: ®Pusnueckas
reorpa¢us CCCP. ITpocsemenne, Mocksa: 544 c.

Triaaes A., 2012: B Kerpreiscrane He paboTaoT HU 41041,
Hu 3akoHsl (http://www kp.ru/daily/25835/2808999/).
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KORZYSCI Z SASIEDZTWA PARKU NARODOWEGO
W OPINII LOKALNYCH SPOLECZNOSCI

Tmbmrep A. BEITOABI OT cOCeACTBa ¢ HAIMIOHAAbHBIM IMapKOM B MHEHMAX AOKaJAbHBIX 00mecTs. B craTtbe obcyk-
A€HO BBITOABI 4451 MECTHOTO HaceAeHMs OT COCeACTBa C HallMIOHAaAbHBIM IIapKoM. VlccaeaoBanns IpoBOAUANCH METOAOM
OIpoca cpeau IpeacTaBUTeAeli OPraHOB MECTHOM aAMUHUCTPalUI U JKUTeAell HaCeA€HHBIX ITyHKTOB IIPOCTPaHCTBEeHHO
" PYHKIIMOHAABHO CBA3aHHBIX C HAIIMOHAABHBIMU IIapKaMI, a TakXXe CpeAu pyKOBOACTBa HAal[MOHAABHBIX I1apPKOB.
Ileapio MccaeaoBaHMIl ABASAOCH OIlpedeAeHle BBITOJ, MPONUCTEeKAIOIMX C IPOKMBAaHMSA B COCEACTBE HAI[MIOHAAbHOTO
IapKa. ¥ CTaHOB/A€HO, YTO MHEHISI peCIIOHAEHTOB HaCUET BBITO/ COCEACTBA C IapKOM PacxXoAsTCsa. AJMUHUCTpaTUBHBIE
PYyKOBOAUTEAM OTMEYAaIOT, TaK KaK ¥ PYKOBOAUTEAM HallMOHA/AbHBIX IIaPKOB — pa3Hble IIpeuMyliecTsa. MecTHble XXu-
TeAU IIpeKJe BCeTO 3aMedaloT pa3BUTIe SKOTypU3Ma I IIpejocTaBAeHle TypucTtaM Houaeros. OTMedeHO, YTO MHEHIIS
MECTHBIX XXUTeAel COCeACTBYIOIINX C IIapKaMU, CYLIEeCTBEeHHO OTAMYAIOTCS B KaXKAOM KOHKPETHOM cAydae.

Hibszer A. Benefits of national park neighbourhood in the opinion of local communities. The paper focuses on the
benefits for local communities of living in the neighbourhood of the national park. Studies using questionnaire methods
were carried out among representatives of local authorities and the population of municipalities, which are spatially and
functionally related to national parks and to compare the results — among the directors of national parks. The aim of the
study was to determine types of benefits of living in the neighbourhood of the national park. As a result, it was stated
that the respondents' opinions on the benefits of the neighborhood of park vary. Among the leaders of park municipa-
lities (as well as directors of national parks) prevails detecting of a wide variety of benefits, whereas among the local
population — the development of agro-tourism and room rent for tourists visiting the park. Larger differences in the de-
tecting of the benefits of the neighbourhood park were noticed comparing opinions from different communities of par-
ticular national parks.

Stowa kluczowe: parki narodowe, korzysci z sasiedztwa, spotecznoé¢ lokalna, badania ankietowe

Zarys tresci jacych park. Wieksze réznice w postrzeganiu korzy-

Sci z sasiedztwa parku dostrzezono poréwnujac opi-
Przedmiotem rozwazan sa korzysci dla lokalnych spo- nie lokalnych spotecznosci z poszczegdlnych parkéw
lecznosci z zamieszkania w sasiedztwie parku naro- narodowych.

dowego. Badania z wykorzystaniem metody ankieto-
wej zostaty przeprowadzone wsrod przedstawicieli
wtadz samorzadowych oraz ludnosci gmin przestrzen- WPROWADZENIE
nie i funkcjonalnie powigzanych z parkami narodowy-
mi oraz dla poréwnania wynikéw — wérod dyrekto-
row parkéw narodowych. Celem badan byto okres-
lenie percepdji rodzajow korzysci z zamieszkania w sa-
siedztwie parku narodowego wsrdd réznych grup lo-

Z obecnoscia parku narodowego wiaza sie réznego
rodzaju ograniczenia, ktére przede wszystkim do-
tycza ludnosci mieszkajacej na obszarze parku, a na-

kalnej spoteczno$ci. W rezultacie stwierdzono, ze opi- stepnie — takze tej zamieszkatej w jego sasiedztwie —
nie respondentéw na temat korzysci z sasiedztwa glownie w strefie ochronnej parku. Fakt zachowania
parku réznia sie miedzy sobg. Wérdd liderdw gmin przyrody objetej prawna ochrong w formie parku na-
parkowych (podobnie jak wsrdd dyrektorow parkéw rodowego wynika w pewnej mierze z akceptacji wy-
narodowych) przewaza dostrzeganie wielu réznych rzeczen mieszkancéw gmin parkowych i respekto-
korzysci, za$ wsrdd miejscowej ludnosci — rozwoj agro- wania przez nich zasad ochrony. Ograniczenie roz-
turystyki i wynajem noclegow dla turystow odwiedza- woju takiego obszaru stanowia przepisy prawne do-
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tyczace ochrony $rodowiska, przede wszystkim na-
kazy i zakazy zapisane w ustawie o ochronie przy-
rody (Ustawa..., 2004). W potocznej opinii funkcjono-
wanie obszaréw przyrodniczo cennych uwaza sie
za jedna z przyczyn zubozenia lokalnej spotecz-
nosci. Do tego dochodzi zmniejszenie zakresu kom-
petencji lokalnych wtadz samorzadowych, co kom-
plikuje procesy decyzyjne. Spotecznos¢ lokalna i wta-
dze samorzadowe zmuszone sg réwniez do wpro-
wadzania nowych, kosztowniejszych rozwigzan
ochronnych. W tym kontekscie ciekawe moze by¢
spojrzenie na przeciwna strone takiego sasiedztwa.
Gtownym celem badan byto okreslenie korzysci
z zamieszkania w sasiedztwie parku narodowego.
Postawiono teze, ze dostrzeganie korzysci zwiaza-
nych z jego istnieniem w sasiedztwie miejsca za-
mieszkania zalezy od przynaleznosci do danej gru-
py respondentéw oraz — w przypadku miejscowej
ludnosci — od stosunku do przyrody, wyksztatcenia,
statusu zawodowego, miejsca zamieszkania wzgle-
dem granic parku i od udziatu w zajeciach eduka-
cyjnych prowadzonych w parku narodowym.

Badaniami zostali objeci przedstawiciele wladz
samorzadowych oraz mieszkancy gmin parkowych.
Zrealizowano je metoda ankietowa z wykorzysta-
niem kwestionariusza ankiety od marca do listopa-
da 2009 r. w 112 gminach (spo$rdd 134) przestrzen-
nie powigzanych z 23 parkami narodowymi. W przy-
padku wtadz samorzadowych respondentami byli
liderzy gmin parkowych — wdjtowie, prezydenci lub
burmistrzowie. Natomiast w grupie mieszkancow
gmin parkowych ankietowanymi byly osoby petno-
letnie oraz mtodziez — uczniowie ze 137 gimnazjow.
Uzyskano 2917 poprawnie wypetnionych ankiet od
0s6b petnoletnich oraz nieznacznie wiecej (3027) od
0s0b w wieku 15-16 lat. Lacznie z ankietami od li-
deréw gmin zebrano 6056 ankiet. Analize iloSciowa
przeprowadzono przy uzyciu pakietu statystycz-
nego SPSS 14 for Windows.

KORZYSCI Z SASIEDZTWA PARKU
NARODOWEGO W SWIETLE
MATERIAEOW ZRODEOWYCH I OPINII
DYREKTOROW PARKOW NARODOWYCH

Park narodowy na terenie danej gminy jest z pew-
noscia jej najwazniejszym obiektem z punktu wi-
dzenia spofecznego i ekonomicznego. Wynika to z ran-
gi, jaka parkom narodowym nadaja spoteczenistwa
catego $wiata ze wzgledu na przechowywane w nich
,skarby” przyrody (ANDRZEJEWSKI, 2002). Zdaniem
J. RADZIEJOWSKIEGO (2006) obecnos¢ parku narodo-
wego w gminie bywa uznawana za rodzaj kapitatu
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warunkujacego lokalny rozwoj, a nawet traktowana

jako cenna marka sprzyjajaca promocji obszaru i po-

mocna w sprzedazy lokalnych produktow. Czesto
przynosi to korzysci o charakterze ekonomicznym.

Sprzyja rozwojowi ekologicznego rolnictwa w zwia-

zku z zapotrzebowaniem na produkcje zdrowej

zywnosci. Che¢ zwiedzania parku narodowego po-
woduje naptyw bardziej lub mniej zorganizowanych
mito$nikéw przyrody, sprzyja rozwojowi turystyki.

Naptyw turystéw powoduje koniecznos¢ ich obstu-

gi bytowej: zaspokojenia potrzeb pokarmowych, no-

clegowych i wielu innych, co przyczynia sie do roz-
woju agroturystyki (nawet eko-agroturystyki). Mo-
ze takze mie¢ wplyw na rozwoj przyrodolecznic-
twa lub lecznictwa uzdrowiskowego w sasiedztwie
parku. W gminie parkowej czesto rozwija sie pa-
migtkarstwo i rekodzielnictwo. Taki stan zwieksza
zatrudnienie oraz dochéd miejscowej ludnosci. Po-
nadto moze zwigkszy¢ sie mobilnos¢ lokalnej spote-
cznosci poprzez tworzenie miejsc pracy dorywczej,
stuzy¢ tworzeniu innowacyjnych miejsc pracy.
Obok korzysci w znaczeniu ekonomicznym,
istnienie parku narodowego daje mieszkaricom oko-
licznych miejscowosci korzysci pozaekonomiczne.

A. ZIELINSKA (2008) zalicza do nich:

- komfort zycia w ,,czystszym” $rodowisku, wérod
pieknych krajobrazéw;

- pobudzenie partycypacji obywatelskiej na rzecz
obszarow chronionych, wspieranie obywatelskich
inicjatyw w dziedzinie turystyki i rolnictwa, co
wplywa na zwigkszenie atrakcyjnosci tych obsza-
réow zaréwno dla turystodw jak i rolnikéw;

- pobudzenie aktywnosci sSrodowisk lokalnych w pro-
cesie przygotowania koncepcji rozwoju obszaréw
chronionych;

- promowanie aktywnego wypoczynku i zdrowych
stylow zycia;

- wykorzystanie unijnych zrédet finansowania
na projekty, inicjatywy spoteczne dotyczace dzia-
faii szkoleniowych, informacyjno-promocyjnych
oraz doradczych;

- tworzenie oraz wspieranie regionalnych oraz lo-
kalnych miejsc dziedzictwa kulturowego poprzez
pielegnowanie tradydji i zwyczajow;

- realizacja lokalnych, strategicznych dokumentéw
zréwnowazonego rozwoju, upowszechnianie idei
i zasad zrownowazonego rozwoju;

- podnoszenie poziomu edukagji ekologicznej, zwie-
kszenie swiadomosci ekologicznej (szerzenie wie-
dzy o walorach érodowiska przyrodniczego i gos-
podarczego ich wykorzystania).

Istotng zaleta wynikajaca z istnienia parku na-
rodowego w gminie jest mozliwos¢ pozyskania
$rodkéw finansowych z funduszy unijnych dla spo-



fecznosci lokalnej (rolnikéw, przedsiebiorcow), wiadz
samorzadowych i organizacji pozarzadowych. Do
takich funduszy zalicza sie: Europejski Fundusz
Rolny Rozwoju Obszaréw Wiejskich, Europejski
Fundusz Rozwoju Regionalnego — Program Ope-
racyjny ,Infrastruktura i Srodowisko”, Europejski
Fundusz Spoteczny (EFS) oraz programy rolno-
$rodowiskowe. Umiejetne ich wykorzystanie w po-
laczeniu z walorami $rodowiska przyrodniczego
moze przyczynic si¢ do zwiekszenia dobrobytu miej-
scowej ludnosci. W latach 2008-2011 z Programu
Operacyjnego , Infrastruktura i Srodowisko” dofi-
nansowanie uzyskata wiekszos¢ parkéw narodowych.
W rozwiazaniu lokalnych problemdéw z jakoscia
$rodowiska moga tez pomodc doptaty unijne dla
obszaréow Natura 200, bedacych jednoczesnie par-
kami narodowymi (REFEROWSKA-CHODAK, 2009).

Z dokumentéw udostepnionych w dyrekcjach
parkéw narodowych wynika, Ze dziatania inwesty-
cyjne w gminach parkowych podejmowane we wspdl-
pracy z parkami narodowymi obejmowaty realiza-
¢je projektéw przynoszacych wymierne korzysci fi-
nansowe dla miejscowej ludnosci. Stanowiac trwaly
wktad w rozwdj infrastruktury komunalnej i turys-
tyczno-rekreacyjnej gmin, stuza one zaréwno miesz-
kancom jak tez turystom. Do przyktadéw tego typu
korzy$ci mozna zaliczy¢ zaréwno budowe wodo-
ciagdw (przy czym woda udostepniana jest z obsza-
ru parku narodowego), jak tez budowe gazociagdw,
oczyszczalni Sciekéw i segregatorni odpadow dla
gmin parkowych. Do grupy takich inwestycji nalezy
tez budowa drdg, poprawa ich stanu i utrzymanie
na terenie parku.

Kolejna grupa wspolnych inicjatyw to tworzenie
$ciezek edukacyjnych i poprawa stanu juz istnieja-
cych, budowa kladek edukacyjnych, szlakéw rowe-
rowych, projektowanie tras narciarstwa biegowego,
lokalizacja szlakéw konnych, infrastruktury turysty-
cznej a nawet wspolne opracowanie projektu budo-
wy muzeum przyrodniczego.

Do prawnych obowigzkéw administracji parko-
wej w naszym kraju nalezy zapewnienie wlasciwej
obstugi ruchu turystycznego. Ze wzgledu na liczbe
odwiedzajacych parki narodowe, turystyka nalezy
do najpowazniejszych probleméw, przed ktérymi
stoja pracownicy parkéw. Wymaga ona wspdtpra-
cy miedzy administracjq parkdw a ludnoscia miejs-
cowq i reprezentujacymi ja samorzadami. Te ostat-
nie sa szczegdlnie zainteresowane rozwojem turys-
tyki ze wzgledu na jej stale wzrastajaca role w gos-
podarce.

W wielu parkach, ze wzgledu na dlugie trady-
cje obstugi turystyki, dochody z niej sa znaczacym
elementem lokalnej gospodarki. Znaczny odsetek
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ludnosci gmin parkowych zyje juz wytacznie z ob-
stugi ruchu turystycznego: od $wiadczenia ustug
noclegowych, poprzez wyzywienie, organizacje po-
bytu, handel, po rézne specjalne ustugi techniczne
dla turystyki. Zas miejscowe wiadze maja wizje roz-
woju, w ktorej sektor turystyczny odgrywa znacza-
cg role. Parki narodowe, dysponujac wyspecjalizo-
wanym personelem oraz mozliwo$ciami promogji,
czasami podejmuja z samorzadami dziatania, kto-
rych celem jest rozbudzenie wéréd miejscowej lud-
nosci zainteresowania aktywnos$cia gospodarcza,
na przykltad na polu agroturystyki. Sg jednak miej-
sca, gdzie brak jest tradycji turystycznych, istnieja
duze trudnosci, by zacheci¢ ludnos¢ do wilaczenia
sie¢ w obstuge turystow (np. w Polsce pétnocno-
wschodniej), a parki narodowe przejmuja na siebie
znaczna cze$¢ obowiazkow organizatorow turystyki.
Istnieje tez coraz bardziej masowy ruch na rzecz
,ekoturystyki” jako formy turystyki przyjaznej $ro-
dowisku i przynoszacej konkretne korzysci spote-
czno$ciom lokalnym (RADZIEJOWSKI, 2006).

Tereny bezposrednio sasiadujace z wieloma par-
kami narodowymi nadaja si¢ do produkcji wysokiej
jakosci zywnosci: tzw. ,,zywnosci ekologicznej”. Dzie-
je sie tak dlatego, Ze sa to na ogot tereny wysokiej
jakosci sSrodowiska, a wg kryteriow ustanawianych
dla tego typu zywnosci, powinna by¢ ona produko-
wana metodami ekologicznymi, na terenach o wy-
sokich walorach ekologicznych. W wielu miejscach
Polski lansowane sa produkty lokalne, w ktérych
reklamie podaje si¢, ze wyprodukowano je w sa-
siedztwie obszaréw chronionych. Reklamowane sa
w ten sposdb sery, powidla, miody, wyroby macz-
ne. Opatrzone stosowna informacja produkty takie
maja szanse na ,zaistnienie” wérdd licznej na ryn-
ku ofercie podobnych produktéw, tworzac marke
lokalnego produktu.

W odpowiedzi na pytania o ocene korzysci —
zyskow dla mieszkancow gmin parkowych w zwigz-
ku z istnieniem w sasiedztwie parku narodowego,
dyrektorzy dwudziestu parkéw narodowych jako
najwieksze korzysci wskazali te, ktére przynosza
zysk finansowy, tzn. miejsca pracy w samym par-
ku oraz miejsca pracy powstate w zwigzku z istnie-
niem parku narodowego (takze rozw¢j handlu, réz-
nych ustug, np. gastronomicznych, przewodnickich
itp.), a takze rozwdj agroturystyki i wynajmu noc-
legéw. W opinii dyrektoréow szesciu parkéw ko-
rzyscia dla miejscowej ludnosci jest podnoszenie
atrakcyjnosci turystycznej terenu, co z pewnoscig
przyczynia sie¢ do rozwoju réznych form turystyki
(w czterech kolejnych parkach). Zdaniem czterech
dyrektorow do korzysci nalezy zaliczy¢ dotacje unij-
ne na ochrone srodowiska, promocje i rolnictwo,



a wedlug dalszych trzech — wykorzystywanie obec-
nosci parku narodowego na obszarze gminy do pro-
mocji gminy i regionu (np. na targach turystycz-
nych), a takze edukacje ekologiczng poprzez wyda-
wnictwa i imprezy edukacyjne. Zauwazono takze,

iz sprzezone z obecnoscia parku narodowego sa
rozwoj rolnictwa ekologicznego oraz wzrost cen
gruntéw wokot parku narodowego. Padia takze od-
powiedz, Zze zadaniem parku narodowego nie jest
generowanie korzysci dla miejscowej ludnosci (tab. 1).

Tabela 1. Korzysci z parku narodowego dla mieszkaricéw miejscowosci, potozonych w obrebie parku lub w jego sasiedztwie

wedlug dyrektoréw parkéw narodowych

Table 1. The benefits of a national park for the inhabitants of localities, situated in the park or its neighbourhood according to

directors of national parks
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1 |Babiogdrski X X X
2 Biatowieski X X X X X
3 Biebrzanski X X X X X X
4 Bieszczadzki X X X
5 | Bory Tucholskie X X X X X
6 Drawienski X X X X
7 Gorczanski X X X X
8 | Gér Stotowych X X X
9 | Kampinoski X X X X X
10 |Karkonoski X X X X
11 | Magurski X X X
12 | Narwianski X X X X
13 | Ojcowski X X X
14 | Pieninski X X X X
15 | Poleski X X X
16 | Roztoczanski X X X X X
17 | Stowinski X X X X
18  |Swietokrzyski X X X
19 | Tatrzanski X X X
20 | Ujscie Warty X X X X X
21 | Wielkopolski X
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22 | Wigierski X X

23 | Woliniski X X X

SUMA: 22 20 20 6 4 4 3 3 1 1 1

(zrédlo: opracowanie wtasne)

KORZYSCI Z SASIEDZTWA PARKU za grunty potozone na terenie parku narodowego
NARODOWEGO W OPINII PRZEDSTA- oraz zwiazany z obecno$cia parku lepszy stan $ro-
WICIELI WEADZ I MIESZKANCOW GMIN dowiska w gminie. Na brak korzysci wskazato 12%
PARKOWYCH — WYNIKI BADAN ankietowanych lideréw gmin parkowych.
ANKIETOWYCH W przypadku mieszkancéw gmin parkowych,
ponad 10% respondentéw uwaza, Ze obecnos¢ parku
Przedstawiciele wladz z ponad 100 gmin parkowych, narodowego nie przynosi zadnych korzysci sasiadu-
zapytani o korzysci z istnienia parku narodowego jacej z nim ludnosci (12,6% wsrédd miodziezy i 13,9%
dla lokalnej spotecznosci stwierdzili w prawie 90%, wsrdd osob petnoletnich). Jednak prawie 85% mie-
Ze jest wiele takich korzysci, wskazujac na pierw- szkancoéw z sasiedztwa z parkiem narodowym do-
szym miejscu rozwdj agroturystyki (77%), ponadto: strzega korzys$ci. Zard6wno mlodziez gimnazjalna
miejsca pracy w parku lub w zwigzku z istnieniem jak i respondenci pelnoletni wérdd korzysci na pier-
parku narodowego (41% respondentéw), rozwdj tu- wszym miejscu wskazywali: rozwdj agroturystyki
rystyki (8%) oraz promocje gminy, w ktorej znajdu- (odpowiednio 56,9% i 65,2%), a nastepnie: wiele
je sie park narodowy (7%). Kilku respondentéw roznych korzysci (46,2% i 33,5%) oraz miejsca pra-
zwroécito takze uwage na wyzsze doplaty dla rolni- cy w parku lub w zwigzku z istnieniem parku naro-
kéw w ramach programoéw rolnosrodowiskowych dowego (33,6% i 37,3%) (rys. 1).
70
60
50 1 m2
= 40
T 30

. §

Rys. 1. Korzysci z istnienia parku narodowego wedlug mieszkaricéw gmin parkowych:
1 - mlodziez, 2 — dorosli; a — wiele réznych korzysci, b — rozwoj agroturystyki, wynajem noclegéw, ¢ — miejsca pracy
w parku narodowym lub w zwigzku z istnieniem parku (w tym rozwdj handlu, ustug gastronomicznych i przewod-
nickich), d — podniesienie atrakcyjnosci (turystycznej) terenu ze wzgledu na ochrone przyrody, czystsze powietrze, e —

brak korzysci (zrédto: opracowanie wtasne)
Fig. 1. The benefits of a national park according to inhabitants of park municipalities:

1 - young people, 2 — adults; a — many different benefits, b — development of agritourism, room rent, ¢ — places of work
in the national park or in relation to the existence of the park (including the development of trade, catering and guide
services), d — increase in (tourist) attractiveness in this area considering the nature conservation, pure air, e —lack of
benefit (source: own study)

Rozwdj agroturystyki oraz miejsca pracy jako do- korzysci” zostalo wskazywane najczesciej przez oso-
strzegane korzysci z istnienia parku narodowego by z wyksztalceniem podstawowym (34,5%). Na brak
w najwiekszym stopniu zostaly wskazywane przez korzysci natomiast najbardziej zwracaty uwage oso-
respondentéw pelnoletnich z wyksztatceniem wyz- by stabo wyksztatcone (po okolo 17% z wyksztal-
szym (odpowiednio 70,1% i 39,5%). ,,Wiele réznych ceniem podstawowym i zawodowym) (tab. 2).
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Uwzgledniajac status zawodowy badanej popu-
lacji jako kryterium oceny poszczegoélnych korzy-
$ci, na rozwdj agroturystyki w najwiekszym stop-
niu zwracaly uwage osoby pracujace zawodowo
(66,6%), w pozostatych grupach za tq korzyscia opto-
wato od 53% do 59% ankietowanych (tab. 3). Na
wiele réznych korzysci w najwiekszym stopniu zwra-

cala uwage mlodziez uczaca si¢ i studiujgca (odpo-
wiednio 45,7% i 36,8%), za$ postrzeganie miejsc
pracy jako korzysci z parku najpetniej uwidocznito
sie wérdd studentdéw (42,1%). Najwyzszy odsetek
0s6b twierdzacych, Ze nie ma korzysci z parku naro-
dowego zanotowano w grupie emerytow i 0séb nie-
pracujacych (po okoto 20%).

Tabela 2. Dostrzeganie korzysci z parku narodowego dla mieszkanicéw gmin parkowych w zaleznosci

od wyksztatcenia petnoletnich respondentéw (dla n = 2869)

Table 2. Detecting the benefits of a national park for the inhabitants of the park municipalities according

to education of adult respondents (for n = 2869)

Wiele réznych Rozwdj Brak
Wyksztatcenie: korzysci agroturystyki | Miejsca pracy korzysci
podstawowe  liczebno$é 67 112 62 33
udziat % 34,5 57,7 32,0 17,0
[ zawodowe  liczebnos¢ | - N S 055 | [ 6 |
udzial % 33,6 60,9 33,8 16,7
[érednie  liczebnos¢ | - a7 | e | 359 | [ s |
udziat % 31,7 62,6 35,9 15,6
[ wyzsze  liczebnos¢ | - 06 | ess | 63 | [ s
udzial % 33,3 70,1 39,5 8,2
[Ogslem  liczebnos¢ | oz | 3 | 1039 | [ 500
udziat % 32,9 62,2 36,2 13,6

(zrodto: opracowanie wiasne)

Tabela 3. Dostrzeganie korzysci z parku narodowego dla mieszkanicéw gmin parkowych w zaleznosci

od statusu zawodowego respondentow (dla n = 5830)

Table 3. Detecting the benefits of a national park for the inhabitants of the park municipalities depending

on the professional status of the respondents (for n =5830)

Wiele réznych Rozwj Miejsca Brak
Status zawodowy: korzysci agroturystyki pracy korzysci
uczen liczebnos¢ 1382 1703 992 377
udziat % 45,7 56,3 32,8 12,5
student liczebnog¢ 5 | 5_ 1 ____________ 4_10 ____________ l_ 4_ _____
udziat % 36,8 53,7 42,1 14,7
osoba pracujaca liczebnos¢ 689 ___14_09_ ----------- 7_ 97_ __________ ézlé _____
zawodowo udzial % 32,5 66,6 37,6 11,7
osoba liczebnosé 51 | ws | 4w | 8 |
niepracujaca udziat % 32,1 59,0 30,1 18,9
emeryt/rencista liczebnog¢ a | 6_ 4 ____________ 4_13_ S _2_6_ _____
udziat% 342 L 533 |- B8 1. 2L7
Ogodtem liczebnos¢ 2343 3572 2043 776
udziat % 39,4 60,1 34,4 13,1

(zrédlo: opracowanie wtasne)

Uwzgledniajac stosunek respondentéw do przy-
rody jako kryterium postrzegania korzysci z parku
dla mieszkaricow, mozna zauwazy¢ zaleznos¢ wprost
proporcjonalna: im bardziej pozytywne jest nasta-
wienie respondentéw do przyrody, tym w wiek-
szym stopniu postrzegane sa poszczegdlne rodzaje
korzysci (tab. 4). Brak korzysci najbardziej podkres-
laty osoby, ktdre twierdzily, ze przyroda jest im obo-
jetna. Réwniez osoby, ktére deklarowaty udziat w za-
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jeciach edukacyjnych prowadzonych przez park na-
rodowy (a wigc osoby o wigkszej $wiadomosci eko-
logicznej i teoretycznie bogatszej wiedzy o danym
parku narodowym oraz wystepujacych w nim rela-
gjach miedzy lokalna spotecznoscia a parkiem) w zna-
cznie wigkszym stopniu dostrzegaly poszczegdlne
rodzaje korzysci, niz osoby nie uczestniczace w ta-
kich zajeciach (tab. 5).



Tabela 4. Dostrzeganie korzysci z parku narodowego dla mieszkancéw gmin parkowych w zaleznosci
od stosunku respondentéw do przyrody (dla n =5921)

Table 4. Detecting the benefits of a national park for the inhabitants of the park municipalities depending
on the respondents’ relation to the nature (for n =5921)

Wiele réznych Rozwéj Miejsca Brak
Przyroda dla respondenta jest: korzysci agroturystyki pracy korzysci
bardzo wazna liczebnosé¢ 1080 1566 876 254
___________________ udral¥e 1| _e26 | 30 | 101
Wazna liczebnos¢ 1212 1923 1101 451
___________________ addalte |5 | oS4 | 340 | 189
obojetna liczebnos¢ 42 70 58 65
___________________ udeial o |0 3830 | 37 | 355
Ogotem liczebnos¢ 2334 3559 2035 770
udzial % 39,4 60,1 34,4 13,0

(zrédlo: opracowanie wtasne)

Tabela 5. Dostrzeganie korzysci z parku narodowego dla mieszkancéw gmin parkowych w zaleznosci
od udzialu respondentéw w zajeciach edukacyjnych prowadzonych przez park (dla n = 5755)

Table 5. Detecting the benefits of a national park for the inhabitants of the park municipalities depending
on the participation of respondents in educational activities conducted by the park (for n = 5755)

Wiele

Czy uczestniczyt w zajeciach réznych Rozwdj

edukacyjnych w PN? korzysci agroturystyki | Miejsca pracy | Brak korzysci

tak liczebnos¢ 1192 1722 1042 231
udziat % 43,5 62,8 38,0 8,4

nie liczebnos¢ 857 1 1:;6_7 ___________ 7;7 ______ [ 4111 ------
udzial % 35,0 60,0 32,6 16,8

nie wiem liczebnos¢ » | 23 | 57 [ 01 |
udziat % 89 | s1s0 | 277 | 178 |

Ogodtem liczebnos¢ 2269 3482 1996 743
udziat % 39,4 60,5 34,7 12,9

(zrédto: opracowanie wiasne)

Uwzgledniajac kryterium zamieszkania w stosun- nej parku (tab. 6). Z kolei na brak korzysci (27%)

ku do granic parku narodowego, na wiele réznych wskazywaly osoby mieszkajace wewnatrz parku na-
korzysci z sasiedztwa parku (40,6%) oraz na roz- rodowego. Natomiast miejsca pracy jako korzys¢
wdj agroturystyki (61,2%) w najwiekszym stopniu z istnienia parku, wszystkie grupy zauwazaly w pra-
zwracaly uwage osoby mieszkajace w strefie ochron- wie réwnym stopniu — okoto 35%.

Tabela 6. Dostrzeganie korzysci z parku narodowego dla mieszkancéw gmin parkowych w zaleznosci
od zamieszkania w réznych miejscach gminy parkowej (dla n = 5867)

Table 6. Detecting the benefits of a national park for the inhabitants of the park municipalities according
to different places of living in the park municipality (for n = 5867)

Wiele
Zamieszkanie wzgledem parku roéznych Rozwoj Miejsca
narodowego: korzysci agroturystyki pracy Brak korzysci
w PN liczebno$¢ 38 75 50 38
udett | 2o | 2 | 355 | 270
w sasiedztwie liczebno$é¢ 1482 2936 1239 450
ranic PN/ otulinie i 10
: uddat% | a0 | 612__ | 2o | 13
w dalszej odlegtosci  liczebnos¢ 800 1217 76 276
od granicy PN 010
ST et ) ssen | 87 | 50 | 13
Ogodtem liczebnos¢ 2320 3508 2015 764
udziat % 39,5 60,1 343 13,0

(zrédlo: opracowanie wtasne)
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W poszczegolnych parkach narodowych spoj-
rzenie respondentéow na gtdwne rodzaje korzysci
dla mieszkancédw miejscowosci sasiadujacych z par-
kiem, okazalo sie dosy¢ zréznicowane. Na wiele réz-
nych korzy$ci w najwiekszym stopniu zwracali uwa-
ge mieszkancy gmin Wielkopolskiego PN (48,9%),
a w najmniejszym — Bieszczadzkiego PN (22,4%)
(tab. 7). Rozwdj agroturystyki najbardziej podkreslali
mieszkancy Bialowieskiego PN (73,4%), a najmniej —
Wielkopolskiego PN (33,5%), z kolei na miejsca pra-
cy w najwiekszym stopniu zwracali uwage miesz-
kancy Bieszczadzkiego PN (48,3%), a w najmniej-
szym — Narwianskiego PN (27,2%). Mieszkancy
gmin Kampinoskiego PN najbardziej sposréd wszyst-

kich parkéw wskazywali, ze park nie przynosi zad-
nych korzysci (21,9% respondentéw), natomiast oso-
by ankietowane w gminach Swigtokrzyskiego PN
w stopniu najmniejszym wyrazili taka opinie (tylko
5,2% respondentéw).

Na tle przedstawionych powyzej wynikéw war-
to takze przyjrzec sie efektom badan dotyczacych
osobistych zyskdw z obecnosci parku narodowego
w sasiedztwie miejsca zamieszkania. W poszcze-
golnych parkach odczuwanie osobistych korzysci
z sgsiedztwa parku sa odczuwane najbardziej przez
mieszkancéw gmin Karkonoskiego PN (23,5%), a naj-
mniej Ojcowskiego PN (4,4%) (tab. 7).

Tabela 7. Dostrzeganie korzysci z parku narodowego dla mieszkancéw gmin parkowych w poszczegolnych

parkach narodowych (dla n = 5944)

Table 7. Detecting the benefits of a national park for the inhabitants of park municipalities in particular

national parks (for n = 5944)

Wiele
réznych Rozwdj Miejsca Brak Osobiste
Park Narodowy korzysci agroturystyki pracy korzysci korzysci
Babiogorski liczebnos¢ 110 166 85 36 17
udziat % 41,8 63,1 323 | 137 | 70 ]
Biatowieski liczebnosé¢ 25 58 27 10 5
udziat % 31,6 73,4 342 | 127 | 69 ]
Biebrzanski liczebnos¢ 103 198 87 44 27
udziat % 35,2 67,6 297 | 150 | 98 |
Bieszczadzki liczebnosé¢ 26 81 56 8 8
udziat % 22,4 69,8 483 | 69 | 73 |
Bory liczebnos¢ 53 118 56 30 14
Tucholskie udziatl % 28,5 63,4 301 | 161 | 78 |
Drawienski liczebnosé¢ 117 157 111 38 28
udziat % 42,7 57,3 405 | 139 | 109 |
Gorczanski liczebnosé¢ 121 194 90 40 15
udziat % 40,2 64,5 299 | 133 | 54 |
Gor liczebnosé¢ 105 193 123 28 37
Stotowych udziatl % 36,5 67,0 42,7 | 97 | 140 |
Kampinoski liczebnos¢ 258 207 173 128 29
udziat % 44,2 35,4 296 | 219 | 54 ]
Karkonoski liczebnosé¢ 110 188 125 16 61
udziat % 40,7% 69,6 463 | 59 | 235 |
Magurski liczebnos¢ 123 230 130 44 19
udziat % 34,6 64,6 35 | 124 | 57 |
Narwianski liczebnosc 94 184 80 57 15
udziat % 32,0 62,6 272 | 194 | 54 |
Ojcowski liczebnos¢ 85 147 73 32 10
udziat % 35,4 61,3 304 | 133 | 44 |
Pieninski liczebnosc 100 184 84 28 19
udziat % 39,4 72,4 331 | 1,0 | 79 |
Poleski liczebnosc 92 153 97 27 29
udziat % 36,9 61,4 3%0 | 108 | 122 |
Roztoczanski liczebnosc 113 156 73 26 15
udziat % 45,6 62,9 294 | 105 | 66 |
Stowinski liczebnosc 113 164 96 47 21
udziat % 38,2 55,4 324 | 159 | 76 |
Swigtokrzyski  liczebnoé¢ 110 169 69 12 21
________________ udziat % 47,6 73,2 299 |52 | 97 |
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Tatrzanski liczebnos¢ 178 241 151
udziat % 45,6 61,8 387 |
Ujscie Warty liczebnos¢ 67 103 65
udziat % 38,5 59,2 374 |
Wielkopolski  liczebnos$¢ 89 61 47
udziat % 48,9 33,5 258 |
Wigierski liczebnos¢ 63 127 78
udziat % 33,5 67,6 415 |
Wolinski liczebnos¢ 88 93 67
udziat % 46,8 49,5 644 |
Ogotem liczebnos¢ 2343 3572 2043
udziat % 39,4 60,1 34,4

(zrédlo: opracowanie wtasne)

Odsetek ankietowanych osob, ktdre stwierdzity,
ze doznaly osobistych korzysci byl nieznacznie wyz-
szy wsrdd osob pelnoletnich niz wsréd mlodziezy
(tab. 8). Najwiecej 0sdb, ktére doznaty osobistych
korzysci z faktu zamieszkiwania w sasiedztwie par-

Tabela 8. Dostrzeganie osobistych korzysci z istnienia parku narodowego w sasiedztwie przez miodziez

ku narodowego zanotowano w grupie lepiej wyksz-
tatconych (z wyksztalceniu wyzszym — 18,2%, z wy-
ksztalceniem $rednim - 8,4%), za$ z wyksztalce-
niem podstawowym i zawodowym tylko po 5%

(tab. 9).

i osoby petnoletnie

Table 8. Detecting personal benefit from the existence of a national park in the neighborhood by young
and adult people

Czy doznat osobistych utatwieri/ korzysci
zwigzanych z istnieniem parku?
nie tak Ogdtem

miodziez liczebnosc¢ 2638 209 2847
| udzat® | %27 78 1000__._.

dorosli liczebnos¢ 2422 281 2703
o _udrat%_ | osue | 04 | 1000 .

Ogotem liczebnos¢ 5060 490 5550

udziat % 91,2 8,8 100,0

(zrodto: opracowanie wiasne)

Tabela 9. Dostrzeganie osobistych korzysci z istnienia parku narodowego w sasiedztwie w zaleznosci

od wyksztatcenia petnoletnich respondentow

Table 9. Detecting personal benefit from the existence of a national park in the neighborhood on dependence

on education of adult respondents

Czy doznal osobistych utatwien/ korzysci
Z istnienia PN?

Wyksztatcenie: nie tak Ogotem
Podstawowe liczebno$¢ 170 9 179

_udzat% | 2 I 50 1 1000
zawodowe liczebnos¢ 664 35 699

_udziat¥% | PO 50 . A 1000
$rednie liczebnos¢ 854 78 932

udziat% | e o d 84 .. Ao 1000
wyzsze liczebnosé¢ 695 155 850

_udziat®% | 818 182 Ao 1000
Ogotem liczebnos¢ 2383 077 2660

udziat % 89,6 10,4 100,0

(zrédlo: opracowanie wtasne)
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Natomiast osobiste korzysci najbardziej byly
odczuwane wsrod osob pracujacych zawodowo
(12,1%), niewiele mniej wérdd emerytéw (10,7%),
a najmniej wérod osdb niepracujacych (4,4%) (tab. 10).
Osoby, dla ktorych przyroda jest bardzo wazna

w najwiekszym stopniu doznaly osobistych korzys-
ci w zwiazku z sasiadowaniem parku — prawie dwu-
krotnie wigcej niz wérdd osob, dla ktérych przyro-
da jest wazna lub ktérym przyroda jest obojetna
(tab. 11).

Tabela 10. Dostrzeganie osobistych korzysci z istnienia parku narodowego w sasiedztwie w zaleznosci

od statusu zawodowego respondentéw (dla n=5443)

Table 10. Detecting personal benefit from the existence of a national park in the neighborhood, depending

on the professional status of the respondents

Czy doznat osobistych utatwien,
korzysci z istnienia PN?
Status zawodowy: nie tak Ogodtem
uczen liczebnos¢ 2638 209 2847
udziat% [ L7/ R/ B— 1000
student liczebnos¢ 85 7 9
udziat% N4 |76 ] _._.1000
osoba pracujaca liczebnos¢ 1722 236 1958
zawodowo udziat% L 879 | 21 ] |_._.1000
osoba niepracujaca liczebnos¢ 415 19 434
udziate T I 44 1000
emeryt/rencista liczebno$¢ 100 12 112
udziat% 893 | 107 ] | 1000
Ogotem liczebnos¢ 4960 483 5443
udziat % 91,1 8,9 100,0

(zrédlo: opracowanie wtasne)

Tabela 11. Dostrzeganie osobistych korzysci z istnienia parku narodowego w sasiedztwie w zaleznosci

od stosunku respondentéw do przyrody

Table 11. Detecting of personal benefit from the existence of a national park in the neighborhood in dependence

on the respondents’ relation to the nature

Czy doznat osobistych utatwien, korzysci z
istnieniem PN? Ogotem
Przyroda dla respondenta jest: nie tak
bardzo wazna liczebnos¢ 2028 279 2503
udzdat% B . 810 _ _._._ e 1272 S | 1000
wazna liczebnos¢ 2850 198 3235
udziat% B EESTR. 881 SEURURORN ) SO | 1000
obojetna liczebnos¢ 162 12 183
udzdat% B . 885 .. 86 ] | 1000
Ogodtem liczebnos¢ 5040 489 5921
udziat % 85,1 8,3 100,0

(zrédlo: opracowanie wtasne)

Osobistych korzysci z sasiedztwa parku naro-
dowego doznali w najwiekszym stopniu mieszkan-
cy parku. Jednak réznice miedzy pozostatymi gru-

22

pami ankietowanych w tej kategorii respondentéw
nie sg zbyt duze (tab. 12).



Tabela 12. Dostrzeganie osobistych korzysci z istnienia parku narodowego w sasiedztwie w zaleznosci

od zamieszkania w réznych miejscach gminy parkowej wzgledem parku

Table 12. Detecting of personal benefit from the existence of a national park in the neighborhood in dependence
on the living in different places of the park municipality in relation to the park

Czy doznat osobistych utatwien, korzysci
zwigzanych z istnieniem parku?
Zamieszkanie wzgledem parku
narodowego: nie tak Ogétem
w PN liczebnosé¢ 115 13 128
udziat % 89,8 10,2 100,0
w sasiedztwie granic liczebnogé | 3: 05;9 _________________ 3:25 --------- __34_17_ ]
PN/ otulinie udziat % 90,4 9,6 100,0
w dalszej odlegtosci od liczebnogé | 1_79_8 _________________ 1_46 -------- __19_38_ ]
granicy PN udziat % 92,8 7.2 100,0
Ogodlem liczebnosé | s02 | 81| sz |
udziat % 91,2 8,8 100,0

(zrédlo: opracowanie wtasne)
DYSKUSJA WYNIKOW

Spolecznos¢ gmin parkowych (zarowno wladze sa-
morzadowe jak i mieszkancy tych gmin) jest $wia-
doma korzysci ptynacych z istnienia na ich terenie
parku narodowego. W poszczegdlnych grupach re-
spondentéw opinie na temat korzysci z parku na-
rodowego réznig sie. Wérdd dyrektoréw parkow
i przedstawicieli wtadz gmin parkowych przewaza
dostrzeganie wielu réznych korzysci, rozwoju agro-
turystyki oraz miejsc pracy. Dla miejscowej ludnos-
ci najbardziej zauwazalny jest rozwdj agroturystyki
i wynajem noclegdw. Najszerszy wachlarz korzysci
dla lokalnej spotecznosci, dostrzegaja nie sami miesz-
kancy gmin parkowych, ale dyrektorzy parkow.

W kazdej grupie respondentéw sa osoby, ktére
twierdza, ze obecnos¢ parku narodowego w sa-
siedztwie nie przynosi zadnych korzysci. Najwyz-
szy odsetek (okoto 13%) respondentéw tak uwaza-
jacych jest w grupie mieszkancéw gmin parko-
wych (rys. 2).

Szczegdtowe analizy opinii mieszkanicow gmin
parkowych na temat poszczegélnych rodzajow ko-
rzysci z sasiedztwa parku narodowego pozwolity
zauwazy¢, ze na wiele réznych korzysci najbardziej
zwracala uwage mlodziez uczaca si¢ i studiujaca,
wérod respondentéw petnoletnich natomiast — osoby
z wyksztalceniem podstawowym. Byli to gléwnie
mieszkancy sasiedztwa granic parku narodowego,
dla ktorych przyroda jest bardzo wazna i ktérzy
uczestniczyli w zajeciach edukacyjnych w parku.

Rozwdj agroturystyki i wynajem noclegdw w naj-
wigkszym stopniu byt dostrzegany przez osoby le-
piej wyksztatcone, pracujace zawodowo, wsrdd lud-
nosci zamieszkalej w bezposrednim sasiedztwie par-
ku narodowego. Ta grupa respondentéw w wiek-
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szosci uczestniczyta w zajeciach edukacyjnych i cha-
rakteryzuje sie bardzo pozytywnym stosunkiem do
przyrody.

Miejsca pracy jako korzys¢ z obecnosci parku na-
rodowego najmocniej podkreslali studenci i osoby
z wyzszym wyksztalceniem, pracujace zawodowo,
uczestniczace w zajeciach edukacyjnych, dla kto-
rych przyroda jest bardzo wazna, niezaleZnie od za-
mieszkania wzgledem granic parku. Natomiast na
brak korzysci najbardziej zwracali uwage respon-
denci stabiej wyksztalceni, emeryci i osoby niepra-
cujace, zamieszkali w parku narodowym. Byty to
osoby o obojetnym stosunku do przyrody, ktdre nie
uczestniczyly w zajeciach edukacyjnych prowadzo-
nych przez park.

W celu poréwnania z wynikami badan innych
autoréw, mozna przywota¢ prace K. KOMOROWS-
KIEJ (2000), z ktérej wynika, Ze polowa goérali pod-
halanskich objetych badaniami przyznata, Ze z istnie-
nia Tatrzanskiego Parku Narodowego sg korzysci
(w tym 38% stwierdzila, ze sa one ,, duze”), zauwa-
zajac, ze dzigki jego istnieniu maja ,gosci” i ,,dutki”,
a wiec érodki utrzymania. Zadnych korzysci z obec-
nosci TPN-u nie dostrzegt wowczas co piaty ankie-
towany (a wiec znacznie wiecej niz w obecnych ba-
daniach, co moze $wiadczy¢ o korzystnych zmia-
nach w tym zakresie). Natomiast respondenci uczest-
niczacy w badaniach A. GORECKIEGO (2002), za ko-
rzysci (zalety) z zamieszkania w sasiedztwie parku
narodowego w najwiekszym stopniu wskazywali
piekno krajobrazu, czyste powietrze (38%) oraz ko-
rzysci finansowe ze zwigkszonego ruchu turysty-
cznego (35%). Do czerpania korzysci finansowych
ptynacych z funkcjonowania parku narodowego
przyznaty sie tez osoby badane w Poleskim Parku
Narodowym (Koziet E., KOzIEE M., 2008). Wyniki ba-



dan K. KROLIKOWSKIEJ (2007) pozwalaja zauwazy¢,
Ze istnienie parku narodowego przynosi bezposred-
nie korzysci dla ludnosci miejscowej (stwierdzito tak
okoto 90% respondentéw w pieciu badanych przez
nig parkach), oraz dla przyjezdnych (od okoto 35%
wskazan w Karkonoskim PN do ponad 60% w Wiel-

100 -
90 -

kopolskim PN, érednio 40% takich odpowiedzi osob
ankietowanych w pieciu parkach). Do najistotniej-
szych korzys$ci wedtug badanych mieszkanicow za-
liczono: czyste powietrze, piekny krajobraz, cenna
przyrode, szanse na promocje oraz turystow.

udziat %

1 B2 O3

Rys. 2. Korzysci z parku narodowego w opinii réznych grup respondentow:
1 - dyrektorzy parkéw narodowych, 2 —liderzy gmin parkowych; 3 — mieszkancy gmin parkowych, ludno$¢ miejscowa,
a - wiele roznych korzysci, b — rozwdj agroturystyki, wynajem noclegéw, ¢ — miejsca pracy w parku narodowym lub

w zwiazku z istnieniem parku (w tym rozwdj handlu, ustug gastronomicznych i przewodnickich), d — podniesienie

atrakcyjnosci (turystycznej) terenu ze wzgledu na ochrone przyrody, czystsze powietrze, e — dotacje unijne na ochrone
$rodowiska, promocje i rolnictwo, f — rozwdj réznych form turystyki, g — edukacja ekologiczna, h — wykorzystanie parku
narodowego do promogji regionu, i — rozwdj rolnictwa, ekologicznego, j — wzrost cen gruntéw wokot parku, k — brak
korzysci (zrédto: opracowanie wiasne)
Fig. 2. The benefits of a national park in the opinion of the different groups of respondents:

1 — directors of national parks, 2 —leaders of park municipalities; 3 — inhabitants of park municipalities, local population,
a — many different benefits, b — development of agritourism, room rent, c — places of work in the national park or in
relation to the existence of the park (including the development of trade, catering and guide services), d — increase in
(tourist) attractiveness in this area considering the nature conservation, pure air, e — EU subsidies to the environmental
protection, promotion and agriculture, f — development of different forms of the tourism, g — environmental education, h -
using the national park for the promotion of the region, i — development of organic farming, j — increase in prices of
ground around national parks, k — lack of benefit (source: own study)

W kontekscie powyzszych wynikdw interesujaco
prezentuje si¢ porownanie ich z osobistymi korzys-
ciami, doznanymi przez osoby majace za sasiada
park narodowy. W badanej populacji tylko co dzie-
siata osoba odczuta takie korzysci, a wiec kilka ra-
zy mniej niz wérdd oséb deklarujacych, ze sasiedz-
two to przynosi jakies korzysci dla mieszkancow
gmin parkowych. Takich 0séb bylo nieznacznie wieg-
cej wérod respondentdéw pelnoletnich niz wérod
milodziezy. Najwyzszy odsetek osob, ktére doznaty
osobistych korzysci z faktu istnienia w sasiedztwie
parku narodowego zanotowano wsrdd responden-
tow lepiej wyksztatconych, pracujacych zawodowo
oraz tych, dla ktérych przyroda jest bardzo wazna.

Na postrzeganie osobistych korzysci zwigza-
nych z parkiem miato duzy wplyw uczestnictwo
w zajeciach edukacyjnych prowadzonych przez park
narodowy. Ci respondenci, ktérzy uczestniczyli w ta-
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kich zajeciach ponad dwukrotnie czesciej deklaro-
wali doznawanie osobistych korzysci z istnienia
parku narodowego, niz ci, ktérzy w takich zaje-
ciach nie uczestniczyli. W poszczegdlnych parkach
doznawanie osobistych korzysci byto zréznicowa-
ne i wahato sie od 5,4% do 23,5%. W najwiekszym
stopniu doznawaly je osoby mieszkajace w parku
narodowym.

W pordéwnaniu z wynikami badan K. KROLI-
KOWSKIEJ (2007) mozna zauwazy¢, ze na osobiste
korzysci (utatwienia) wskazato wéwczas wiecej an-
kietowanych osdb, bo az 23% (w obecnych bada-
niach tylko 9%), a wartosci dla poszczegdlnych par-
kéw réwniez byly zréznicowane (od 16% w Wiel-
kopolskim PN do 35% w Biebrzanskim PN). Do
tego typu zyskéw najczesciej zaliczono: organizo-
wanie przez park zajec¢ dla dzieci (36,4% wskazan),
mozliwosé¢ zarobienia na turystach, ktérych przy-



ciaga fakt istnienia parku (34% wskazan) oraz do-
starczanie materialéw i informacji na temat okoli-
cznej przyrody (32% wskazar).

WNIOSKI

Opinie respondentéw na temat korzysci z istnienia
w sasiedztwie parku narodowego rdéznia sie mie-
dzy soba. Wsrdd dyrektoréw parkéw narodowych
i liderow gmin parkowych przewaza dostrzeganie
wielu réznych korzysci, rozwoju agroturystyki oraz
miejsc pracy, zas wsrdd miejscowej ludnosci — roz-
woj agroturystyki i wynajem noclegéw. Osoby pel-
nigce funkcje publiczne cechuja sie pelniejszym spoj-
rzeniem na relacje miedzy parkiem narodowym a lo-
kalna spotecznoscia.

Wiréd mieszkaricow postrzeganie korzysci wy-
nikajacych z sasiedztwa parku narodowego jest uza-
leznione w réznym stopniu od szeregu czynnikdw:
wyksztatcenia respondentdw, ich statusu zawodo-
wego, stosunku do przyrody, udzialu z zajeciach
edukacyjnych, od miejsca zamieszkania wzgledem
parku narodowego.

Mieszkancy gmin parkowych to grupa respon-
dentéw, ktéra w najwiekszym stopniu nie dostrze-
ga korzysci z obecnosci parku narodowego. Na brak
korzysci najbardziej zwracali uwage respondenci
stabiej wyksztatceni, emeryci i osoby niepracujace,
o obojetnym stosunku do przyrody, ktdre nie ucze-
stniczyty w zajeciach edukacyjnych prowadzonych
przez park, zamieszkali w parku narodowym. Moz-
na wnioskowad, ze osoby lepiej wyksztalcone, pra-
cujace zawodowo, cechujace si¢ pozytywnym sto-
sunkiem do przyrody oraz objete edukacja ekolo-
giczna organizowang przez park, sa bardziej $wia-
dome korzysci z sasiedztwa parku narodowego.
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Osoby takie w wiekszym stopniu dostrzegaja tez
osobiste korzysci z obecnosci parku narodowego.

LITERATURA

Andrzejewski R., 2002: Park narodowy a ekorozwdj
gminy. W: Pratat H. (oprac.): Samorzady i ich sto-
warzyszenia w ochronie parkéw narodowych. Sto-
warzyszenie Samorzadow Polskich Wspoétdziataja-
cych z Parkami Narodowymi, Mosina: 6-18.

Gorecki A., Popiela R., Drozdz-Korbyla M., 2002: Pie-
ninski Park Narodowy a mieszkancy jego otuliny.
Pieniny — Przyroda i Cztowiek, 7: 109-124.

Komorowska K. A., 2000: Swiadomoé¢ ekologiczna gérali
podhalanskich a ich postawy wobec Tatrzanskiego
Parku Narodowego. Studia Regionalne i Lokalne, 4:
133-151.

Koziot E., Koziot M., 2008: Relacje cztowiek-srodowisko
w opiniach mieszkaricéw okolic Poleskiego Parku Na-
rodowego. Dokumentacja Geograficzna, 37. IGiPZ
PAN, PTG, Warszawa: 187-193.

Krolikowska K., 2007: Konflikty spoteczne w polskich par-
kach narodowych. Oficyna Wydawnicza Impuls, Kra-
kéw:. 270 s..

Radziejowski J., 2006: Jak tworzenie terenéw chronionych
sprzyja lokalnemu rozwojowi? Centrum Badan nad
Srodowiskiem Przyrodniczym UW.

Referowska-Chodak E., 2009: Parki narodowe w Polsce
a Europejska Sie¢ Ekologiczna Natura 2000 — analiza
poréwnawcza. W: Andrzejewska A., Lubanski A.
(red.):, Trwalo$¢ i efektywno$¢ ochrony przyrody
w polskich parkach narodowych. Kampinoski Park
Narodowy, Izabelin: 31-43.

Ustawa z dnia 16 kwietnia 2004 r. o ochronie przyrody.
Dz. U. 2004 nr 92, poz. 880 z pdzniejszymi zmia-
nami.

Zielinska A., 2008: Kapitat ludzki w zréwnowazonym
rozwoju obszaréw przyrodniczo cennych. W: Kopy-
cinska D. (red.): Zarzadzanie wiedza we wspotczes-
nej gospodarce. Wydawnictwo Print Group Daniel
Krzanowski, Szczecin: 64-72.



26



Acta Geographica Silesiana, 12. WNoZ US-ZPKWS, Sosnowiec-Bedzin 2012
s. 27-40

Marius Otto!, Marta Chmielewska?

'RWTH Aachen University, Department of Geography, Cultural Geography Work Group, Wiillnerstrafle 5b, 52062 Aachen,
Germany
2University of Silesia, Faculty of Earth Science, Bedzinska str. 60, 41-200 Sosnowiec, Poland

REVITALISATION FOR EVERYBODY? THE LANDSCAPE PARK
DUISBURG-NORTH

Otto M., Chmielewska M. Rewitalizacja dla wszystkich? Park Krajobrazowy Duisburg PéInoc. Park Krajobrazowy
Duisburg Pétnoc jest jednym z najbardziej znanych projektéw rewitalizacyjnych w Zaglebiu Ruhry. Jego realizacja
rozpoczeta sie w 1985 roku na terenie dawnej huty zelaza. Unikatowy charakter tego obiektu jest wynikiem potaczenia
petnionych przez niego funkgji: z jednej strony jest to reprezentacyjne dla regionu Ruhry miejsce organizacji réznego
rodzaju imprez oraz atrakcja turystyczna, z drugiej zas$ strony park stuzy codziennej aktywnosci rekreacyjnej lokalnej
spotecznosci. Mozliwos¢ uprawiania w jednym miejscu sportu, rekreacji, kultury i turystyki zdaje si¢ by¢ udanym
potaczeniem, a rézne funkcje parku nie zakltdcaja sie wzajemnie. W przeciwienstwie do Parku Krajobrazowego Duis-
burg Pdénoc, ktéry taczy (przynajmniej przestrzennie) ludzi o réznych zainteresowaniach niezaleznie od statusu spo-
lecznego, inne duze projekty rewitalizacyjne w Zaglebiu Ruhry, zwlaszcza obiekty rozrywkowe i rekreacyjne, jak kryte
stoki narciarskie lub parki rozrywki, czesto sa bardzo drogie i przez to niedostepne dla wszystkich, co z kolei moze
intensyfikowac trendy polaryzacji spotecznej.

Orro M., Xmezaescka M. Pesuraamsanus aast scex? Jdanamadgrabni napk Ayincoypr Cesep. AanamadTHbIi mapk
Ayiicoypr Cepep sABAseTCs OAHMM U3 HanboOAee M3BECTHBIX peBUTAAM3allIOHHBIX IIpoeKToB Pypckoro 6acceitna. Ero
peaausanus Hadata B 1985 rogy Ha MecTe ctapoii MeTaAAyprudeckoii ¢pabpuKy. YHNKaABHOCTh OOBEKTa SIBASETCS pe-
3yABTaTOM UHTEIPUPOBaHMSA UM ABYX (PYHKIIMIL: C OAHOV CTOPOHEI, KaK pelpe3eHTaTUMBHOIO Aaa Pypa mecra mpo-
BeJeHNs Pa3ANIHBIX MEPOIPUATUIL, a TaK’Ke TyPUCTUIECKON AOCTOIIpMMedaTeAbHOCTH, C APYTOM — KaK MecTa aKTWB-
HOTO OTABIXa MECTHBIX XUTeaeil. BO3MOXXHOCTb codeTaHM:I B O4HOM MeCTe CIIOPTa, OTAbIXa, KYABTYPhI M TypU3Ma IIpeJ-
CTaBAsEeTCs BechbMa yAayHbIM pellleHyeM, IIpudeM pas3Hble PYHKIINY IIapKa He IIPOTHBOpeYar ApyT apyry. B oranune ot
AanamadtHoro mapka Ayiicoypr Ceep, KOTOpPHINI 00BEAUHSET A0V C Pa3HBIMIU MHTEpecaMI He3aBICUMO OT MX 00-
IIJeCTBEHHOTO CTaTyca, MHbIe KPYIIHbIe IIPOeKTH, peaamsyeMble B Pypckom OacceliHe, B JaCTHOCTHM, OOLEKTHI pa3Bae-
YeHMs M peKpeanuy (Kak HallpuMep, KPBIThle ABDKHBIE TPACChl AU AyHa-TlapKHU), 4aCTO BecbMa AOPOTH M IO DTOM
IIpUYMHE AOCTYIIHBI He A5 BCeX. DTO MOXKeT CIIOCOOCTBOBATh YCUAEHNUIO TPeHAa IoASpU3aliy OOIIecTsa.

Keywords: polarization of society, revitalisation, Landscape Park Duisburg-North, Ruhr Area

Abstract recreation sector in the Ruhr area, like indoor ski slo-
pes or amusement parks, are often very expensive and

The development of the Landscape Park Duisburg- can intensify urban trends of polarization.

North started in 1985 when the former ironworks we-
re shut down. Since then the Park has turned into one

of the most famous revitalisation projects in the Ruhr INTRODUCTION

area. Its unique character springs both from its repre-

sentational function as a postmodern (event) location The Ruhr area with its 5.3 million inhabitants is to-
within the Ruhr area and from its characteristic of at- day known as a postmodern place for leisure and
tracting various groups in their daily leisure activities. culture. Where there were once ironworks and coal
The combination of sports, recreation, culture and tou- mines, today amusement parks, shopping paradises
rism is apparently successful and the different func- and hiking paths dominate the landscape. When
tions of the park do not disturb each other. While the coal, iron and steel were recedingly demanded and
Landscape Park connects people with different interests, the employment rate within the coal and steel in-
at least spatially, other large projects of the leisure and dustries declined, both the economical structure
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and urban planning within the region were sub-
jected to processes of re-orientation. Investments into
education and research were helped along by the fe-
deral government and the EU, further investments
into the retail sector, the health care industry and
the recreational sector were effected in order to ex-
pedite the transition to a region which is focussed
on service industries. Within the last 25 years the
Ruhr area has undergone significant changes. The
formerly disused industry sites were converted in-
to locations for recreation, culture and shopping.
The historical heritage which was previously seen
as a burden turned into an executing carrier of stru-
ctural change. Nowadays industrial heritage is attrac-
ting visitors to the Ruhr area, numerous industrial
plants which document the development of the re-
gion can be visited. Slowly also the outer perception
of the region is changing which is now clearly and
more strongly determined by the festivalization of
the cities and the interregional catchment area of
the numerous postmodern facilities for leisure acti-
vities. From the perspective of urban and social geo-
graphy questions need to be raised in how far these
major projects within the leisure sector, which mo-
re often than not create a supply of higher pricing
ranges, contribute to a fragmentation of the city and
its respective society. Due to an increasing polarisa-
tion of society and the growing percentage of poo-
rer households, processes of exclusion, which were
formerly limited to the housing market, can also be
reinforced in facilities like indoor ski centers and
amusement parks. This article will introduce the
“Landscape Park Duisburg-North” as a major revi-
talisation project in the Ruhr area of which the mul-
tifunctional character stands out. Today concerts,
sports events and company festivities take place in
this preserved industrial plant. Simultaneously the
reutilized site has developed into an everyday leisu-
re space which gets along entirely without entrance
fees, obligations for consumption or temporal res-
trictions.

FROM GERMAN COAL DISTRICT TO
POSTMODERN LEISURE SPACE - THE
DEVELOPMENT OF THE RUHR AREA
FROM THE BEGINNING OF INDUS-
TRIALISATION UNTIL TODAY

The beginnings of the industrial history in the Ruhr
area can be traced back to the 14t century when
coal was exploited on the surface for the first time.
The first vertical shafts were already utilised in the
15t century. In 1738 coal mining was put under
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state funding. About fifty years later already 900
small mines existed in the Ruhr area. Initially coal
was especially important and mainly used for do-
mestic fuel, but in the 18" century many forges chan-
ged their energy sources. They switched from wood
to coal which increased the demand for this raw
material (HOPPE et al., 2010; Regionalverband Ruhr,
2006). The actual Industrial Revolution and the
mass production of iron followed in the 19t centu-
ry with the introduction of the steam engine. This
allowed for the drainage of ground water and ma-
de it possible to gain access to deeper layers with
more productive coal which was more suitable for
the coking process (Regionalverband Ruhr, 2006). The
most important prerequisite for this was the smel-
ting process based on coke which enabled mass pro-
duction of iron in the first place. Coal production
sextupled between 1850 and 1870. In 1900 it amoun-
ted to 60 million tons (HOPPE et al., 2010). The first
steel on the basis of coal was produced in the Ruhr
area in 1826. Hence, an industrial landscape deve-
loped in the Ruhr area which consisted of coking
plants, steelworks, ironworks, employee housing
districts and factories. The consumption of land in-
creased and simultaneously a rapid growth of popu-
lation occurred. Between 1850 and 1925 alone, popu-
lation increased from 400,000 to 3,800,000 (Regional-
verband Ruhr, 2006).

After World War II the Ruhr area was still
contributing to the economic miracle in Germany,
the largest production quantity was reached with
151 million tons of coal in 1956. At that time
590,000 employees worked in the mining industry.
At the same time, however, this peak of industrial
production constituted the beginning of the crisis
in the Ruhr area (FAUST, 1999). The growing usage
of oil led to a dual substitution of coal. For one thing
coal was substituted as an energy carrier and se-
condly those plastic products made from oil consti-
tuted a competition for iron and steel. Furthermore,
innovations in transportation led to decreasing tran-
sport costs, so that the import of coal and later on
also of iron and steel made domestic production
unprofitable. In times of globalisation, coal from the
Ruhr area was no longer competitive (FARRENKOPF,
2009). Even though the production output between
1957 and 1973 decreased merely by 20 per cent, pro-
ductivity increased perceptibly which effectuated a
60 per cent loss of employment (FAUST, 1999). In
the course of the 1970s also the iron and steel indu-
stry were affected by a crisis. Competition for steel
production came from Eastern bloc countries and
threshold countries. Furthermore aluminium and plas-
tics products approached the market rapidly (HOPPE



et al., 2010). In 1976 only 35 of 148 mines remained
and the employment rate sank dramatically to
150,000 miners (Regionalverband Ruhr, 2006). In 1968
the “Ruhrkohle AG” was founded in order to coun-
teract the crisis by centrally managing the remaining
mining companies and to make deindustrialization
more socially acceptable. Later on, coal from the Ruhr
area was even subsidised because the costs of its
production tripled or quadrupled the rates for im-
ported coal since the 1980s (BOLDT, GELHAR, 2008).

Structural change

“From an industry district to a region specialised
on the service sector” became the new strategy for
the economic re-orientation of the Ruhr area. In-
deed, numbers of employment in the tertiary indus-
try had exceeded those in the producing sector sin-
ce the beginning of the 1980s. Nevertheless, also
the secondary sector has developed new emphasi-
ses, especially in the fields of automotive, mechanical
engineering and chemical industry (BUTZEN, TIGGE-
MANN, 2009). The transition towards a service socie-
ty particularly entailed expansions of the sectors re-
search and development and education. Three major
universities in Bochum, Dortmund and Duisburg/
Essen were founded in 1965 (HOPPE et al., 2010).
Simultaneously the healthcare, transport and retail
sectors were promoted. Especially the retail and
the leisure sectors have turned into an important
carrier of structural change, but also contributed to
a changing perception of the Ruhr area. Nowadays
the Ruhr area is a space of postmodern recreation.
Not solely the “Centro” in Oberhausen as an urban
entertainment center with shopping mall, event halls,
museums, sports facilities and amusement center
should be listed here — even though this project
sticks out in terms of modern recreational facilities
due to its mere size and an impressive figure of 23
million visitors per year. Multiplex cinemas, musi-
cal theatre, adventure pools, amusement parks and
indoor ski centers suddenly sprang up like mush-
rooms. This did not only remedy the deficient re-
creational infrastructure in the Ruhr area but it also
created a supply of modern leisure facilities which
considerably exceeded the borders of the Ruhr
area’s usual catchment area. The creation of these
artificial worlds of leisure and culture is closely con-
nected to the fact that numerous disused industrial
sites, which are located near the city center, became
accessible as a consequence of both deindustrialisa-
tion and the shutdown of numerous companies
(REUBER, KRAJEWSKI, 2009). Initially the remaining
disused industrial sites were considered a burden
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for urban development. From the 1980s onwards,
however, these large quantities of disused areas we-
re increasingly regarded as chances for develop-
ment. Parts of them were then converted into mu-
seums or it was ensured that the new utilisations
were combined with the old industrial sites. In the
course of these revitalisation processes the histo-
rical heritage was more and more valued for its
chances in terms of both urban development and
the tourism sector (WEHLING, 2009). One of the lar-
gest contributions to the revitalisation of disused
sites but also to the modernisation of districts cha-
racterised largely by their industrial value was pro-
vided by the “IBA Emscher Park.” This major
project of the Ruhr area ran from 1989 to 1999 and
implemented around 120 projects with a total
amount of investment of about 5 billion Deutsche
Mark (GANSER, 2001; HOMMEL, 1998). As part of the
IBA project, working-class districts were renovated,
industrial sites converted into (both indoor and
open air) museums and urban infrastructures rene-
wed. The IBA, however, was also supposed to
provide impulses for questions regarding social in-
tegration and for the cultural consciousness in the
Ruhr area (FAUST, 1999; WEHLING, 2006). A wide ran-
ge of recreational and cultural facilities was created
which effectively implemented the historical-indus-
trial heritage as sites of contemporary value, be it
in form of a museum or as an object used for recre-
ational purposes. Converted facilities were those
formerly used for production (blast furnaces, shaft
towers, gasometers) as well as coal tips. The most re-
nowned project is the “Zeche Zollverein” in Essen
with 800,000 visitors per year (REUBER, KRAJEWSKI,
2009). It quickly became obvious that the revitali-
sed industrial monuments had touristic potential
which is why the next task was to reasonably con-
nect the existing individual projects and to market
them as a whole. For this purpose the “Industrial
Heritage Trail” was established. It is comprised of
signposted roads with a total of 25 anchor points
and 16 panoramas or else scenic views. Furthermore
13 villages form part of the route (ROMMELSPACHER,
BUDDE, 2007). If nothing else, these revitalisation
projects and their embedding into marketing con-
cepts have led to a completely modified perception
of the industrial landscape. “Nowadays the cultu-
rally connoted heritage of the Industrial Age is con-
sidered a location factor. Facilities of industrial cul-
ture increasingly trigger touristic interests.” (ROM-
MELSPACHER, BUDDE, 2007) Industrial heritage is the
key word which now steers the planning of events
and marketing strategies. An industrial tourism
has developed which makes a living from the reali-



zation that by now industrial history does not repel
but attract, and which profits from the fact that for-
mer sites of production have turned into stages of
festivilisation due to their (industrial) charm (cf.
BOLDT, GELHAR, 2008). The industrial region has be-
come a postmodern place for leisure and culture
which deploys its specific characteristics purpose-
fully (WEHLING, 2009). The “Extraschicht” for ins-
tance has established itself as a regional event, with
more than 200,000 visitors who attended the indi-
vidual activities in 2012. Coal, steel and even the
“Currywurst” (= sausage in curry sauce) are em-
braced as stereotypes and consciously staged instead
of replacing them. “The new” is to complement
“the old” but should not be used to edge the latter
out (KRAJEWSKI, REUBER, WOLKERSDORFER, 2006).
The overall development of the Ruhr area to a post-
modern space for leisure and recreation and to the
showcase of industrial heritage resulted in its no-
mination for European Capital of Culture in 2010
(PROSSEK, 2009a). The region has made perfect use
of the chance to present the development of the last
years in a bundled form and on an international
stage. Studies indicate that the number of overnight
stays has significantly increased throughout the last
20 years. In contrast to stagnating numbers of over-
night stays in North Rhine-Westphalia in general,
the Ruhr area itself enjoys growing tourist numbers
of 88 per cent within the period between 1990 and
2009 (Regionalverband Ruhr, 2012; KRAJEWSKI, REU-
BER, WOLKERSDORFER, 2006). Especially events from
the cultural sector have become media effective and
have a trans-regional presence (RAGER et al., 2007).
Due to the combination of old structures and new
utilisations the Ruhr area is still associated with
coal, steel and industry but also new facets like cul-
ture, sports and leisure have been added. The now
fashionable term “industrial culture” is most suita-
ble to circumscribe the symbiosis of these different
images (KRAJEWSKI, REUBER, WOLKERSDORFER, 2006).
Nevertheless, despite all of these successful restruc-
turing strategies, some of them amount to nothing
but facade. The economic perspective indicates how
the Ruhr area is still affected by disproportionate
rates of unemployment and how it profits less from
national periods of growth, while it is especially
affected by economic downturns. Moreover, the per-
sistent shrinkage constitutes another problem (ELT-
GES, 2008). Many municipalities in the Ruhr area are
struggling with their mountains of debt which
complicates the securing of the infrastructure. Espe-
cially within the leisure sector one may question
the chances of sustaining these projects in the fu-
ture. The leisure sector is extremely dependent
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on economic trends and subject to continuously
changing requirements (KRAJEWSKI, REUBER, WOL-
KERSDORFER, 2006).

STRUCTURAL CHANGE IN DUISBURG

Up until the 1970s coal and steel companies deter-
mined the urban planning of cities all over the Ruhr
area, including Duisburg. In 1844, when the “Bo-
russiahiitte” in Hochfeld (Duisburg) was built, Du-
isburg began its ascent towards a city characterised
by and known for its coal and steel companies. Lo-
cated at the river Rhine and next to the newly-con-
structed Cologne to Minden railway line, Duisburg
proved to be an excellent location in terms of tran-
sport infrastructure. In 1870 there were already mo-
re than 100 blast furnaces in Duisburg. By means of
mergers until 1905, August Thyssen constructed
the largest iron- and steel company of the western
Ruhr area with 11,000 workers in 1913, which in-
cluded a mine, coking plants, blast furnaces and
steelworks. Henceforward new combined plants we-
re erected. After World War II the production sites
in Duisburg, which had to be re-built after their de-
struction, contributed significantly to reconstruction
in Germany. In 1954, 45,000 steelworkers produced
roundabout six million tons of steel. In 1974 the
amount of workers increased to 67,700, the produc-
tion quantity to 21 million tons. At the same time,
however, this also constituted the beginning of the
steel crisis in the Ruhr area. The change in demand
and the competition constituted by other locations
effected a sinking rate of production quantity. By the
second half of the 1990s employment rates shrank
to 23,000. Many production sites — especially those
which were located too far away from the Rhine -
were given up (BLOTEVOGEL, DEILMANN, WOOD,
1996). Notwithstanding the significant de-indus-
trialisation, nowadays Duisburg is the most im-
portant location for steel in Europe — counting
14,000 employees, after all. Products now include
special steel while the production itself is efficient
in terms of resources and energy. Nevertheless Du-
isburg as a location for steel industry keeps prompting
headlines. One example is ThyssenKrupp’s erection
of a new factory in Brazil which endangered the pro-
duction site in Duisburg (BOLDT, GELHAR, 2008).
When the coal and steel industry suffered a
loss of importance, the city was forced to re-orien-
tate — both economically and in terms of urban
planning. Duisburg has now concentrated on an
old core competency, namely the logistics sector.
Due to its central position in Europe, every impor-



tant European agglomeration can be reached by truck
within 48 hours. In cooperation with the large ZA-
RA-harbours (Zeebriigge, Antwerpen, Rotterdam,
Amsterdam), Duisburg has developed into a hinter-
land-hub for the freight transport between western
and eastern Europe. Compared to the crowded mo-
torways the Rhine is a valid alternative. Further-
more Duisburg has expanded the infrastructure of
its harbour and erected a modern centre for logis-
tics with “logport” after 1993, one that satisfies eve-
ry demand for modern handling technology and
where leading logistics groups like Kiihne+Nagel
have settled (JUCHELKA, 2009; BOLDT, GELHAR, 2010).
Duisburg is also oriented towards the global
trends of modern urban planning since the 90s. Con-
cepts for the development of the city pursue a better
connection with the waterfront and improvement
measures in the city centre (BOLDT, GELHAR, 2010).
Revitalisation projects have been conducted in the
area of the Inner Harbour, whereby a former indus-
trial port was converted to a mixed area of lodging,
work and leisure. The port was constructed in 1893
and established as a transhipment point for corn.
After decreasing port operations, the idea of a “ser-
vice park at the waterfront” emerged from an urban
planning competition. The Inner Harbour was used
to get the city of Duisburg back to the water (STE-
FEEN, 2003). Two museums were established, office
spaces were designated and up to 700 accommoda-
tion units planned. Today restaurants line the bank
and by now 450 of the 700 planned housing units
have been completed (FUCHS, 2009). In the northern
part of the city another revitalisation project is lo-
cated — the re-used ironworks in Meiderich which
is today known as the “Landscape Park Duisburg-
North” and which forms a solid part of the “Indus-
trial Heritage Trail.” Special about this revitalisation
project is the connection of different conversion stra-
tegies. A broad supply for different user groups was
created. Simultaneously, the industrial history of the
former industrial plant is documented in the park.

REVITALISATION OF THE IRONWORKS
IN DUISBURG-MEIDERICH: THE “LAND-
SCAPE PARK DUISBURG-NORTH”

The area surrounding the ironworks in a district of
Duisburg called “Meiderich” wasn’t industrially de-
veloped until the second half of the 19" century —
not until the industry from the Ruhr valley moved
northward. In 1901 Thyssen constructed a plant for
the production of iron which was in close proxi-
mity to its coalfields. Nearby, coke was produced
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in a coking plant and then transported to the blast
furnaces. In 1912 already five blast furnaces were
operating on the grounds of the ironworks in Mei-
derich (Duisburg Marketing GmbH, 2011a). The diver-
sified product assortment prompted the sobriquet
“pharmacy of the Ruhr area” (GANSER, 2009;
DETTMAR, JEBBINK, KEIL, 1998). Throughout the years
decline in production and even decommissioning
occurred time and again. Following the outbreak of
World War I, ore deliveries from the production fa-
cilities of the enemies were stopped which reduced
the production output in Meiderich; later on even
all of the blast furnaces were shut down. Further-
more the Great Depression at the end of the 1920s
brought about a slump in the demand for iron, the
factory suffered from decreasing number of orders
and unemployment. The factory recovered in the
1930s only to be affected by the armament econo-
my following the NSDAP’s rise to power in 1936.
The factory was severely attacked during World
War II and the production came to a grinding hold
in 1944 (WINKELS, ZIELING, 2009). Reconstruction
proved to be difficult, regular production was rein-
stituted only with the beginning of the 50s. In the
following years the old blast furnaces were repla-
ced with new, modern ones. In the context of the
German economic miracle the situation returned to
normal until by the end of the 60s rationalisation
strategies were implemented. One blast furnace was
converted, but in return two were torn down, more-
over employment was cut back. The workers, howe-
ver, were never dismissed but transferred to other
Thyssen companies. In the mid-70s Thyssen and
consequently the factory in Meiderich as well had
to face the steel crisis. Initially the production out-
put was cut back, later on two blast furnaces were
decommissioned. Nevertheless investments into the
factory continued, a desulfurisation plant was built
and the gasometer was given a general overhaul -
probably because the factory was invariably in the
black until its shutdown in 1985. 37 million tons of
produced crude iron and 84 years later a last shift
took place on April, 4th in 1985. This was due to
the fact that the factory constituted the smallest of
all Thyssen factories and that its shutdown was to
contribute to the fulfilment of the new steel rate of
the EU. A social plan was agreed upon for the 300
remaining employees, everybody was provided with
replacement workplaces or complied with early reti-
rement regulations (WINKELS, ZIELING, 2009). In the
aftermath of the factory’s shutdown decisions had
to be made as to how the area ought to be used in
the future. Demolition was discussed but quickly
discarded since the pulling down of the above-



ground parts of the plant alone would have cost 70
million Deutsche Mark. Consequently, the fact that
the former plant still exists and is accessible today
also has pragmatic reasons (WIRTH, 2001; DETTMAR,
JEBBINK, KEIL, 1998). First planning processes were
introduced in 1989 and a concept for the re-use was
put out for tender. An evaluation commission picked
the landscape architect Peter Latz from all the con-
cepts that were handed in. In his concept he sought
to emphasize the history of the place within the
new utilisation (DETTMAR, JEBBINK, KEIL, 1998). The
plan was not only to secure the grounds and to
keep it from decay but, most importantly, to set it
in scene. Hence, the Landscape Park Duisburg-
North was developed.

All in all the converted area can be divided in-
to different sectors of development. The most impor-
tant area in the context of the revitalisation process
is concentrated around the former ironworks (fig. 1).
The focus of this article will also be on this section.
On the remaining expanses, amongst others this in-
cludes the area of the former coking plant, spaces
have been created for vegetation and green areas.
Incidentally, a relic of the past is located in eastward
direction of the former ironworks. A farm which re-
mains intact despite the expansion of the industry
and which today constitutes a farm of ecological edu-
cation. IKEA has settled in the west (DETTMAR,
JEBBINK, KEIL, 1998). Thyssen was glad to part with
the 200 hectare area characterised by contaminated
sites. Even though blast furnaces pollute the air far
more than the soil on which they stand, gases, mud
and waste water were partly stored on the grounds
or chartered to the surroundings.

The state purchased the area. Initially the North
Rhine-Westphalian society of state development was
project sponsor on behalf of the city of Duisburg.
Later on the “Landscape Park Duisburg-Nord GmbH”
was established as a company. In terms of temporal
planning the concept of the subsequent use of the
area coincided with the establishment of the “IBA
Emscherpark.” The Landscape Park in Duisburg be-
came an important component of the IBA. In 1994
part of the Landscape Park could be opened. The con-
cept concerning the conversion of the park was quite
ambitious: As a designated recreational space, the
park was supposed to increase the quality of life of
the adjoining district, become a place for cultural
events and at the same time also demonstrate the
possibility to experience the heritage of the indus-
trial past. Over the course of time buildings or
parts of the complex were restored, new individual
projects were implemented and the park was there-
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by further developed (REUBER, KRAJEWSKI, 2009;
WINKELS, ZIELING, 2009).

Today the Landscape Park represents a space
for diverse user groups and thereby constitutes a
multifunctional space. Nowadays the Landscape
Park is a location for exhibits, company celebrations,
sports events and for the family picnic on week-
ends. Almost in passing it also offers a panorama
from the top of blast furnace number 5, showing
the history and conversion of the grounds by means
of guided tours and informational signs. In the next
section the diverse uses of the core area of the
Landscape Park will be presented and discussed.

Location for events and culture

Nowadays numerous events take place in the Land-
scape Park, some of which are public, others private.
Several buildings of the former ironworks have under-
gone extensive renovation and can now be rented
as venues. Furthermore, festivities and events are hos-
ted on the entire grounds of the former ironworks
which are either generally accessible or which, alter-
natively, make participation possible via a ticket sale.
The former power plant which used to provide the
ironworks with oxygen and electricity is now used
for major events like fairs, galas or exhibitions.
Also the “Extraschicht” makes use of this event hall
into which fit up to 3,800 people (FLEIGE et al., 1998).
More rooms can be rented in the former blower
house complex. Old machines are still intact in the-
se rooms so that an industrial atmosphere can also
be conveyed in the interior of the plant. Apart from
that, the halls have been equipped with modern
technology used in the theatre or for events so that
they can even be used for cultural events that re-
quire perfect acoustics (WINKELS, ZIELING, 2009).
All in all the rent of halls or other parts of the grounds
is one of the few sources for income which also ensu-
res prestige whenever renowned firms visit or rent
them. Furthermore some events are organized by the
operators themselves. During the summer months an
open-air cinema has been established near the former
gasometer. Here visitors take their seats in the former
casting house number 1. Before the panorama of his-
torical and industrial buildings sand is heaped up and
visitors can enjoy a relaxed atmosphere comparable
to beer gardens. An extendable roof protects visitors
from the rain. Constantly high visitor numbers proof
the success of this project. In the former bunker com-
plex an exhibition which focussed on nature and horti-
culture took place in the summer of 2012 which was con-
ducted as part of the arts project “KUNST.WERK 2012”.
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Fig. 1. Area of the former ironworks in the Landscape Park Duisburg-North (own design)
Rys. 1. Obszar dawnej huty Zelaza w Parku Krajobrazowym Duisburg-Péinoc (opracowanie wlasne)

Furthermore every year a 24-hour mountain bi-
ke race takes place on a route of about 7 km which
constitutes a large part of the park.

Meanwhile the “Ruhrtriennale” has definitely
been established as a renowned festival of arts and
culture in the region, presenting performances of
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music, theatre and literature on different stages at
various places. The Landscape Park is also a place
for performances, just like it serves as a location for
the piano festival in the Ruhr area. Concerts have
been given on the square next to the bunker com-
plex, e.g. by the Red Hot Chilli Peppers. The wide



range of cinema, sports, theatre and concert events
offers an established programme of recurring events
for different age groups and interests.

A very special event is the “Extraschicht” which
took place at the same time as the “Industriada” in
Upper Silesia this year. In 2012, concerts, fireworks
and taster courses at the high ropes course in the
former casting house were organised (phot. 1 and 2).
Officially the “Extraschicht” in 2012 welcomed about
230,000 visitors in the entire Ruhr area. The cultural
programme with its former coal mines, ironworks
and steel mills scenery was successfully established
and today contributes to the new image of the Ruhr
area as a modern place for leisure and culture activities.

Photo 1 and 2. Firework and concert at the “Extraschicht”
in the Landscape Park, 2012 (phot. by M. Otto)

Fot. 11 2. Sztuczne ognie i koncert podczas “Extraschicht”
w Parku Krajobrazowym, 2012 (fot. M. Otto)

Location for sports

Besides the regular events in the Landscape Park
permanent sports activities are offered. Three high-
lights must be mentioned: The former gasometer was
turned into a diving centre. In an artificial underwater
world consisting of a shipwreck, cars and an artifi-
cial reef, visitors who have got a license can dive
down to 13 m. It is even possible to acquire a diving
license in the Landscape Park. Furthermore a diving
club was founded that uses the gasometer regularly
and built a club house nearby.

In addition to that a climbing garden was erec-
ted in former bunkers where coke, ore and other ma-
terials had been mixed and stored. The bunkers are
up to 7 m high and offer 350 routes with different le-
vels of difficulty (phot. 3). This climbing garden is used
by the “German Alpine Club DAV.” A small part of
it with easier climbing tours is reserved for children.

Photo 3. Climbing garden, 2012 (phot. by M. Otto)
Fot. 3. Park wspinaczkowy, 2012 (fot. M. Otto)

Especially in the sports sector the combination of
historical and actual usage of former plants seems
to be really successful, e.g. in the case of the bunker
or the gasometer because only few exterior changes
were necessary in order for them to remain authen-
tic. Furthermore in one of those former casting hou-
ses a high ropes course was established that can be
used by everybody after pre-booking and under su-
pervision. Besides the three main attractions the



park is used by cross golfers, fans of Nordic Wal-
king and competitive mountain bikers (WINKELS,
ZIELING, 2009).

Location for industrial history

Parallel to constituting an area for leisure activities
and various events it is its explicit objective to pre-
sent the industrial history of the region to its visi-
tors. In so far the re-used industrial plant is more
than an unusual and fascinating background scenery
for an amusement park: It is also a type of indus-
trial open air museum and an important element of
the “Industrial Heritage Trail” and the “European
Route of Industrial Heritage” that documents the
history of the ironworks (DETTMAR, 2009). Conse-
quently, essential parts of the industrial plants are
marked and explained by means of photos and
texts. Information is given about their historical
and actual function.

At central spots in the park, e.g. the visitors’
centre, there are information boards about the ge-
neral planning of the “IBA Emscher Park” and about
the sites of iron and steel production in Duisburg.
Around the blast furnace number 5 details of the
plant are explained in order to provide insight into
the whole process of the former local iron production.

Multilingual literature on the park is available
in the visitors’” centre. Furthermore there is a wide
range of guided tours with different focuses offered
by “Tour de Ruhr GmbH.” Even bicycle and torch
tours in the evenings are possible. About 2,000 gui-
ded tours for groups per year are held (WINKELS,
ZIELING 2009).

The particular quality of the Landscape Park is
its authentic character. The plant is largely unrevised —
especially the fronts remain unaltered. Naturally
those venues within the park which can be let for
events have been modernised. Nevertheless, many
parts like the bunkers, the manganese plant and
some parts of the former blast furnaces have hardly
undergone any changes and create an authentic indus-
trial atmosphere. These parts are often merely protec-
ted against decay and collapse. This also means that
not all parts of the former plant are accessible today
since some of them have not been secured and main-
tained. Nevertheless, visitors can stroll around and
enjoy the atmosphere of these historical buildings
from afar. A factor which contributes to the authen-
tic character of the site is the fact that no new buil-
dings were erected. Whenever there are major con-
struction activities — for example the new sliding
roof of the open air cinema — the constructors have
tried to make changes nearly invisible. The retractable
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roof can be hidden almost entirely after film projec-
tions, as to prevent it from constituting a perma-
nent foreign object within the industrial plant.

Overgrown areas which are dominated by plants
have been left as natural as possible. Old machines,
pipes and bunkers produce a natural flair of decay.
The decline of industry has not been forcefully con-
cealed by expensive renovations or by the construc-
tion of new buildings. Rather, the high value of the
Landscape Park and its industrial plants is reflected
in its modern and multifunctional usage. Simulta-
neously, the industrial heritage is increasingly appre-
ciated which, in turn, heightened the acceptance for
these revitalisation projects like this one (cf. PROSSEK,
2009b; HOFER, 2009).

Location for families and everyday
recreation

In contrast to the “Zeche Zollverein” the Landscape
Park is not only designed as a place for events and
tourism, but also as an location for daily recreation,
not merely attracting tourists but also local inhabi-
tants. This has been made possible by the open cha-
racter of the areal and its integration into a regional
green zone — the 70 kilometres long “Emscher Land-
scape Park” which was one of the leading projects
of the IBA, runs through the central part of the Ruhr
area (Regionalverband Ruhr, 2006). This, however,
does not mean that the Landscape Park is only a pla-
ce of transit for strollers, walkers and bikers. Another
important target group are families. All over the areal
there are playgrounds, benches for resting, green spa-
ces, gardens and gastronomic facilities which promote
the stay in the Landscape Park, offering a variety of
activities.

Next to the Old Emscher which flows through
the Landscape Park a playground based on water
activities has been built and around the old bunkers a
large slide was put up. Furthermore children can
practice their climbing skills on the lower walls of
former bunkers. Rest areas can be found on the
banks of the Old Emscher and even among the old
industrial plants. The quality of the Landscape Park
as a recreational area is reflected in the many natu-
ral and green spaces offered. The bunkers next to
the Old Emscher have been re-used as gardens and
offer tranquil places to spend one’s time at (photo 4).

During the productive period of the ironworks
and after its shutdown a particular natural scenery
developed on the site. After their initial distinction
due to the industrial production, indigenous plants
returned amidst the old buildings. Other types of
plants have definitely been brought along with the



import of iron ore, for instance. This process was ne-
ver stopped or reversed so that the Landscape Park
is now characterised by a combination of natural
spaces and disused industrial sites which legitimate
the name “Landscape Park” (DETTMAR, JEBBINK, KEIL,
1998; Duisburg Marketing GmbH, 2011b).

Photo 4. Garden in former bunker, 2012

(phot. by M. Otto)

Fot. 4. Ogréd w dawnym zbiorniku na rude, 2012
(fot. M. Otto)

The Landscape Park project also integrated a re-
vitalisation of the Old Emscher which is an oxbow
lake (former part of the Emscher) and used to be an
above-ground waste disposer back in the days of
industrialisation. At that time people searching for
jobs flooded the Emscher region and population in-
creased rapidly. The Emscher was used as a general
waste disposer, whereas the river Rhine delivered
fresh water.

With the growth and expansion of the mining
industry in the Ruhr area the situation grew worse.
The water used for the mining industry was also
pumped into the Emscher, thus its water level rose
and the flooded areas expanded dramatically. Infec-
tions among the population spread rapidly. From
1899 onwards the communities affected by these di-
seases joined forces to improve the situation at-
hand, agreeing to build an above-ground drainage
furrow.

The danger of flooding in the surrounding area
of the Emscher was reduced by means of dams.
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Furthermore the water course of the Emscher was
regulated to increase its velocity which prevented
accumulations at the river’s bank. Sewage-works
helped to clear the water of the Emscher at several
spots along its course. Even the mouth of the Em-
scher into the Rhine had to be moved because of
subsidences which led to the development of oxbow
lakes. The Old Emscher in the Landscape Park is one
of them (DANIELZIK, JEBBINK 1998).

In the context of the IBA programme the Old
Emscher is subject to re-naturation. Nowadays -
after the mining industry has disappeared — the se-
wage is drained underground.

Today the Old Emscher is fed by rainwater which
is collected at several places in the Landscape Park
due to the fact that the Old Emscher hasn’t got
access to fresh water. There are two tanks that pu-
rify the water biologically and supply the Old Em-
scher with fresh water. The quality of water is impro-
ved by an artificial hydrological cycle.

A wind turbine tower drives an archimedes’
screw which raises water from the Old Emscher in-
to a container on the tower. “From there the water
flows via pipes along the high promenade to the
Bunker Gardens so that, in dry spells, the plants in
the Bunker Gardens can be watered. When this
isn’t necessary, the water flows back via a catch-
ment basin to a water shoot where it falls from a
great height, clearly audible and visible, into the
Clear Water Canal enriching it with oxygen” (Duis-
burg Marketing GmbH, 2011c) Today along the Old
Emscher there are paths and small terraces. Thus the
Landscape Park made use of the generally positive
perception of open water in order to improve the
quality of its recreational areas (photo 5).

Especially the green spaces next to the climbing
gardens are used as recreational grounds. Here fa-
milies find a playground, the large slide and they
can watch the professional climbers on the walls of
the bunkers while they enjoy a picnic. Since the
Landscape Park is integrated into the overall plan-
ning of the regional Emscher Landscape Park it is
only one of various possible stops, accessible for
example via the “Green Path” which is a bicycle
route and hiking trail from Duisburg to Oberhausen.
It forms part of a net of cycle tracks through the
whole Emscher Landscape Park. Thus the Landscape
Park in Duisburg is connected with other areas for
leisure. The park itself is ideal for strolling espe-
cially because it offers different hiking routes which
partly run along the Old Emscher, or right through
the old industrial plants. A real highlight is the blast
furnace number 5. Most of it can be explored, some
levers can even be operated and visitors are allowed



to see the place where the liquid iron used to be
taken from the blast furnace from up near. Further-
more a platform at a height of 70 metres can be
accessed from which visitors enjoy the view over
this part of the Ruhr area and the whole Landscape
Park (photo 6).
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Photo 5. Emscher River in the Landscape Park, 2012
(phot. by M. Otto)

Fot. 5. Rzeka Emscher w Parku Krajobrazowym,
2012 (fot. M. Otto)

Photo 6. View from the blast furnace number 5, 2011
(phot. by M. Chmielewska)

Fot. 6. Widok z wielkiego pieca numer 5, 2011 (fot. M.
Chmielewska)

Surprisingly enough the park is open 24 hours
a day and there are no entrance fees. The light insta-
llation which illuminates many parts of the former
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ironworks in the Landscape Park even attracts visi-
tors in the evenings.

Another target group are young adolescents,
although this group is difficult to satisfy especially
because of their different interests. Generally they
prefer activities without their parents and any other
form of supervision. For young people regular party
events are organized in the former blower house
complex. In the former manganese plant a skate park
was built. Additionally a beach badminton and beach
volleyball court, a surface for street soccer and a
mountain bike course are situated there (WINKELS,
ZIELING 2009). The constructions for the skaters ha-
ve partly been integrated into the old plants far
away from the centre of activities and they are used
as meeting and communication points by young-
sters (photo 7).

\' \ '
A L L LU LLLLE

ST YV RRET
ANAVTTYEIT

N/

Photo 7. Skatepark in the manganese plant, 2012 (photo
by M. Otto)

Fot. 7. Skatepark w dawnym zakladzie produkcji man-
ganu, 2012 (fot. M. Otto)

Inevitably the question arises: Is the park really
safe and will it remain neat and clean if there are
many spaces without supervision and no closing ti-
mes? Several places definitely suffer from vandalism
(e.g. graffities). Up to now, however, there have
been no bigger devastations and additionally a se-
curity team is present around the clock.

All in all the function of the Landscape Park is
not only limited to its role as a flagship project in
the context of revitalisation processes in the Ruhr
area. It is not merely a location for special events
and its attractiveness is not exclusively perceived
by tourists who want to experience the industrial
heritage of the Ruhr area. Rather, the Landscape Park
is also used on a daily basis by different (local) groups,
increasing the amount of spaces for leisure and re-
creation offered by the city of Duisburg.



REVITALISATION FOR EVERYBODY?
THE LANSCAPE PARK DUISBURG-NORTH
AS AN EXAMPLE

There is no lack of different concepts for the re-using
processes in industrial districts. The character of
objectives of revitalisation projects depends on many
different factors and is always closely aligned to the
specific conditions of the disused industrial sites. It
is a question of costs, investors, urban planning stra-
tegies and given technical preconditions. Different
conceptions have been successful in the past. The
museum “Zeche Zollverein” in Essen has become a
showpiece for the “new Ruhr area” and especially
markets the industrial heritage of the region. The
shopping mall “Centro” is the result of a redeve-
lopment which has not stressed the site’s industrial
history but which puts the new usage and modern
buildings in the centre of attention. Not much of
the old industrial plant remained but the location
has become the most important shopping centre
and the one and only urban entertainment centre in
North-Rhine Westphalia with a wide catchment area.

To evaluate the success of a re-use project, the
economic focus chosen is often either a general re-
gional one (tourism, image, jobs) or one related to
individual business requests.

From the perspective of urban and social geogra-
phy it can be discussed which consequences of the
project arise for urban structure and in how far the
local residents benefit from the re-using of disused
industrial plants. In the end the question is who
really uses the numerous re-used places for leisure,
culture, shopping and recreation. Especially the lar-
ge projects like “Zeche Zollverein” have become a
popular space for tourists or urban event planners
but not for the local population and their everyday
activities.

However in the context of the IBA many pro-
jects were put into practice to increase the Ruhr
areas’ offer on green areas and places for leisure.
This was one of the objectives of the IBA Emscher
Park. Projects like the “Sea Park” in Liinen which
was built on a coal tip with a spacious parking area
but no real attractions aim at local inhabitants and
their interests. Projects like this often have problems
in finding financial sources. Park areas are not re-
ally attractive for investors because there are high
maintenance costs but low incomes. Due to the high
costs connected with entire restructuring processes,
economic aspects must not be neglected. Many flag-
ship projects were developed by private investors
which are, naturally, more famous than the small
revitalisation projects without any flagship character.
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Particularly in the case of postmodern spaces for
recreation and leisure the question arises: Who par-
ticipates?

In social and urban geography the discussion
about divided cities and polarisation in urban society
became especially heated when the unemployment
rates increased in the 80s (FRIEDRICHS, TRIEMER, 2008;
cf. WIEGANDT, 2012). Social exclusion is not only a
question of residential segregation or access to the
labour market — although normally these aspects
are discussed exclusively. Less attention, however,
is given to processes of social exclusion in free time
activities. The entrance fees paid for leisure facili-
ties differ enormously. Especially the postmodern
paradises of leisure offer many expensive and thus
exclusive facilities (cf. WOOD, 2003).

Indoor ski slopes or amusement parks can easily
get very expensive for entire families, intensifying
urban trends of polarisation. An all-inclusive ticket
for a family with one child in the indoor ski hall in
Bottrop costs 85 to 95 euros per day. The entrance
fee for the “Moviepark” in Bottrop is 96 euros. The
usage of these leisure paradises, however, does not
only depend on the available budget. Especially tho-
se postmodern spaces with modern fronts and con-
spicuous architecture are not adapted to their urban
surroundings. No doubt the new leisure paradises
create a severe change in the traditional structure
of leisure activities in the Ruhr area. In the 50s and
60s of the last century football stadiums and garden
colonies were the favourite places of recreation. Even
without fees modern leisure paradises can create
social filter processes which are dependent on the
local inhabitants” perception of the architecture. Archi-
tecture can represent social practice and influence
its perception. Whether people feel invited to use
these new spaces and feel at ease in them is crucial
for the acceptance of re-use projects (cf. WOOD 2003;
GESTRING et al., 2005). Furthermore, the new shopping
and leisure paradises are managed by private inves-
tors which regulate the access to these spaces and
define unwelcome persons (WEHRHEIM, 2006).

The Landscape Park Duisburg-North borders on
the limits between postmodern venue, museum and
freely accessible space of daily recreation and seems
to combine different strategies of revitalisation. On
the one hand the Landscape Park is a representative
place and an outstanding example of the industrial
heritage in the Ruhr area, on the other hand it is a
park accessible for everybody without any fees or
the pressure to consume (cf. DETTMAR, 2009) The
Landscape Park creates offers for all groups regard-
less of budget and age. As a place of depolarisation
it was probably unplanned but nevertheless desired.



It brings people with different interests together, at
least spatially. From young skaters, senior walking
groups, fans of piano concerts to climbing enthu-
siasts — the Landscape Park has turned into a multi-
functional space. Staying on playgrounds, skater
parks and on the many green areas is free of charge
and always possible. The view from the visitor’s
platform on the blast furnace number 5 seems to
attract visitors regardless of their social status. Also
the events have different priorities and are organi-
sed for different age and income groups. Some even
seem to appeal to everybody — the “Extraschicht” is
a case in point. The combination of sports, recrea-
tion, culture and tourism is apparently successful
and the different functions of the park do not dis-
turb each other. The industrial scenery goes well
with skating performances and classical concerts.

Nevertheless, the open character of the park de-
mands a price: Its maintenance costs about four
million euros a year. Partly the Landscape Park can
bear these costs itself. The operators benefit from
the fact that the Landscape Park has turned into mo-
re than just a place for culture and recreation. It has
also become a first-class address for events and pre-
sentations in search for a special scenery. In the p-
ower plant, for instance, a new Mercedes model was
presented. The annual meeting of the “Allianz” (insu-
rance company) took place in the Landscape Park
as well, just like the gala dinner with a concert of
Lionel Richie to which Dow Chemical Industries
invited its best clients. Also the park has establi-
shed itself as a place for political meetings or fairs
(e.g. HistoriCar). In addition, films and TV series have
been shot here and photo shootings take place re-
gularly. Covers for music albums of bands or pho-
tos of new clothes collections are created here (WIN-
KELS, ZIELING, 2009).

At this point — if not earlier — it becomes ob-
vious that this revitalisation project in Duisburg
created a postmodern space which is able to assert
itself, even in the face of national and perhaps glo-
bal competition for major events. The image factor
plays a decisive role here. The Landscape Park has
achieved its position as an attractive venue, highly
valued by its visitors, due to numerous successful
events, sports facilities and last but not least by en-
suring the visitors’ and media’s attention by means
of marketing strategies and light installations (DET-
TMAR, 2009). But for all its different successful re-
usage concepts, the historical heritage in the Land-
scape Park will always be of paramount importan-
ce. While new usages like sports or culture and the
spectacular light effects are in themselves already
highly attractive, the most important characteristic
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of the renewed site remain the old, rusty blast fur-
naces which ensure a unique atmosphere.

To conclude, the Landscape Park with its major
events has become both a representative location of
the postmodern Ruhr area and a space for daily ac-
tivities that attracts families, joggers and adolescents.
Nobody is scared off and excluded by high entran-
ce fees or modern fronts. It is exactly this combina-
tion of daily activities and major event culture that
makes the Landscape Park Duisburg-North unique
among the various revitalisation projects in the
Rubhr area.

REFERENCES

Blotevogel H., Deilmann B., Wood G., 1996: Duisburg:
From the city of iron and steel to the metropolis of
the Lower Rhine Valley? In: Beitrdge zur Regionalen
Geographie, 41: 72-82.

Boldt K., Gelhar M., 2008: Das Ruhrgebiet — Landschaft,
Industrie, Kultur. Darmstadt.

BoldtK., Gelhar M., 2010: Duisburg. Von der Stadt Montan
zum Drehkreuz des Westens. In: Geographische Run-
dschau, 62 (2): 26-33.

Butzin B., Tiggemann R., 2009: Neues auf alten Flachen:
Neuindustrialisierung und Flachenumnutzungen. In:
Prossek A. et al. (ed.): Atlas der Metropole Ruhr.
Calbe: 112-115.

Danielzik K.-H., Jebbink K., 1998: Die Alte Emscher im
Landschaftspark Duisburg-Nord. In: Natur am Nie-
derrhein, 13 (1/2): 75-81.

Dettmar J., Jebbink K., Keil A., 1998: Landschaftspark
Duisburg-Nord: Vorbild fiir den Wandel der Industrie-
landschaft. In: Natur am Niederrhein, 13 (1/2): 9-19.

Dettmar J., 2009: Leuchtturm. In: Weilacher U. (ed.): Lear-
ning from Duisburg Nord. Miinchen: 23-25.

Duisburg Marketing GmbH (ed.), 2011a: Entstehung.
http://www.landschaftspark.de/der-park/entstehung
accessed 14. July 2012.

Duisburg Marketing GmbH (ed.), 2011b: Flora und Fauna.
http://www.landschaftspark.de/architektur-
natur/flora-und-fauna accessed 14. July 2012.

Duisburg Marketing GmbH (ed.), 2011c: Water concept.
http://en.landschaftspark.de/architecture-
nature/water-concept accessed 14. July 2012.

Eltges M., 2008: Das Ruhrgebiet. Eine regionalwirtschaft-
liche Analyse. In: Informationen zur Raumentwicklung,
9/10: 535-548.

Farrenkopf M., 2009: Zechensterben. In: Prossek A. et al.
(ed.): Atlas der Metropole Ruhr. Calbe: 102-103.
Faust H., 1999: Das Ruhrgebiet. Erneuerung einer euro-
pédischen Industrieregion. Impulse fiir den Struktur-
wandel durch die Internationale Bauausstellung

Emscher Park. In: Europa Regional, 7(2): 10-18.

Fleige W., Hoppe W., Keil A., Kollner A., Overbeck U.,
1998: Ubersichtskarte Landschaftspark Duisburg-
Nord. In: Natur am Niederrhein, 13(1/2), appendix.



Friedrichs J., Triemer S., 2008: Gespaltene Stadte? Soziale
und ethnische Segregation in deutschen Grofsstadten.
Wiesbaden.

Fuchs M., 2009: Arbeiten und Leben am Wasser — Umnu-
tzung des Duisburger Innenhafens. In: Prossek A. et
al. (ed.): Atlas der Metropole Ruhr. Calbe: 160-161.

Ganser K., 2001: IBA Emscher Park in der Riickschau.
Beitrag zur nachhaltigen Entwicklung? In: Petermanns
Geographische Mitteilungen, 145(5): 18-25.

Ganser K., 2009: Wegweiser der Konversion. In: Wei-
lacher U. (ed.): Learning from Duisburg Nord. Miin-
chen: 26-28.

Gestring N., Maibaum A., Siebel W., Sievers K., ]. Wehr-
heim J., 2005: Verunsicherung und Einhegung —
Fremdheit in offentlichen Raumen. In: Glasze G.,
Piitz R., Rolfes M. (ed.): Diskurs — Stadt — Krimina-
litat. Bielefeld: 223-252.

Hommel M., 1998: Das neue Ruhrgebiet. In: Geographie
heute ,19(165): 2-7.

Hoppe W., Keil A., Makowa K., Schneider W., Schulte-
Derne F., 2010: Das Ruhrgebiet im Strukturwandel
(Diercke Spezial). Braunschweig.

Hofer W., 2009: Semantischer Strukturalismus. In: Weila-
cher U. (ed.): Learning from Duisburg Nord. Miin-
chen: 36-38.

Juchelka R., 2009: Verkehrs- und Logistikdrehscheibe. In:
Prossek A. et al. (ed.): Atlas der Metropole Ruhr.
Calbe: 120-123.

Krajewski C., Reuber P., Wolkersdorfer G., 2006: Das
Ruhrgebiet als postmoderner Freizeitraum. In: Geo-
graphische Rundschau, 58 (1): 20-27.

Prossek A., 2009a, Europiische Kulturhauptstadt Ruhr.
2010. In: Prossek A. et al. (ed.): Atlas der Metropole
Ruhr. Calbe: 36-37.

Prossek A., 2009b: Industriekultur — Zukunftsweisende
Vergangenheit. In: Prossek A. et al. (ed.): Atlas der
Metropole Ruhr. Calbe: 164-165.

Rager G., Schilling K., PieperJ., 2007: Die Medien und
ihre exemplarische Bedeutung fiir die Ruhrregion.
In: Schilling K. A. (ed.): Kulturmetropole Ruhr. Pers-
pektivplan II. Duisburg: 1-30.

40

Regionalverband Ruhr (ed.), 2006: The Ruhrgebiet. Facts

and figures. Essen.

Regionalverband Ruhr (ed.), 2012: Tourismus. Besucher 2011.
http://www.metropoleruhr.de/regionalverband-
ruhr/analysen-statis-
tik/regionalstatistik/tourismus/besucher.html
accessed 12 July 2012.

Reuber P., Krajewski C., 2009: Postmoderne Freizeit —
und Erlebnislandschaft. In: Prossek A. et al. (ed.):
Atlas der Metropole Ruhr. Calbe: 180-183.

Rommelspacher T., Budde R., 2007: Die Route der Indus-
triekultur — Industriedenkmaler als Leuchttiirme und
Identitdts-Ikonen. Substanzerhalt, Bewahrung des Er-
bes. In: Schilling K. A. (ed.): Kulturmetropole Ruhr.
Perspektivplan II. Duisburg: 377-394.

Steffen D., 2003: Strukturwandel am Wasser — der Innen-
hafen Duisburg. In: Kirk C. (ed.): Wirtschafts-
standort Duisburg. Darmstadt.

Wehling H., 2006: Aufbau, Wandel und Perspektiven der
industriellen Kulturlandschaft des Ruhrgebiets. In:
Geographische Rundschau, 58(1): 12-19.

Wehling H., 2009: Entstehung und Wandel der indus-
triellen Kulturlandschaft. In: Prossek A. et al. (ed.):
Atlas der Metropole Ruhr. Calbe: 58-71.

Wehrheim J., 2006: Die tiberwachte Stadt — Sicherheit,
Segregation und Ausgrenzung. Opladen.

Wiegandt C.-C., 2012: Stadtentwicklung in Deutschland.
Trends zur Polarisierung. In: Geographische Rund-
schau, 64 (7/8): 46-53.

Winkels R., Zieling G., 2009: Landschaftspark Duisburg-
Nord - Vom Eisenkochtopf zum Erlebnispark. Duis-
burg.

Wirth D., 2001: Das Hiittenwerk als Arbeitsplatz: Alltag
im Industriebetrieb zwischen 1950 und 1985. In:
Schwarz A. (ed.): Vom Industriebetrieb zum Land-
schaftspark. Arbeiter und das Hiittenwerk Duisburg-
Meiderich zwischen Alltdglichkeit und Attraktion.
Essen: 15-54.

Wood G., 2003: Die Wahrnehmung des stdadtischen Wan-
dels in der Postmoderne. Untersucht am Beispiel
Oberhausen. Opladen.



Acta Geographica Silesiana, 12. WNoZ US-ZPKWS, Sosnowiec-Bedzin 2012
s. 41-45

Jolanta Petka-Gosciniak

University of Silesia, Faculty of Earth Sciences, Bedzitiska str. 60, 41-200 Sosnowiec, Poland

SELECTED NATURAL AND LANDSCAPE VALUES
OF STOBRAWA LANDSCAPE PARK

Petka-Gosciniak ]. Wybrane walory naturalne i krajobrazowe Stobrawskiego Parku Krajobrazowego. Przedstawiono
wybrane walory przyrodnicze i krajobrazowe Stobrawskiego Parku Krajobrazowego. Zwrécono uwage na unikatowos¢
krajobrazu dolin rzecznych ze starorzeczami, obszaréw wydmowych oraz stawoéw. Zo uwage na bogactwo siedlisk na
tym obszarze. Omdwiono funkcjonujace na tie parku rezerwaty przyrody, uzytki ekologiczne oraz zespot przyrodniczo-
krajobrazowy i pomniki przyrody. Wykazano obecnoé¢ obszaréw chronionych w ramach Natura 2000, Krajowej Sieci
Ekologicznej Econet oraz systemu Corine biotopes.

Toceruusk-TIsaka V. Vis6pauubie ecTecTBeHHBIE U AaHATMAPTHBIE A0CTOTIpUMedaTeabHOCT CTOOPABCKOTO
aanamadTHOTO mapka. O0cy>XAeHs! U30paHHbIe eCTeCTBeHHEIe I AaHAImadTHEe JocTorpuMedaTeabHocT CTobpasc-
KOro AdaHAma@dTHOro rnapka. ObpaleHo BHIMaHUEe Ha YHUKAABHOCTD AaHAIadTa peYHBIX 40AMH CO CTapuLiaMH,
AIOHHBIX TEPPUTOPMUIL, a TaKXKe IPyA0B. BorsaBaeHo GoraTcTBo 611OTOIOB Ha AaHHOI TeppuTopun. O6cy>KAeHbl PyHK-
LIMOHMPYIOIIYe Ha TEPPUTOPUM ITapKa IIPUPOAHbIe 3aKa3HUKY, DKOAOTMYECKIE yYacTKy, IPUPOAHO-AaHAIIap THBIN
KOMIIA€KC, MaMATHUKI IPpUPOALL. BrisiBaeno Haanume oxpaHseMbIX Tepputopuit B pamkax Natura 2000, Harjuo-
HaAbHOI 9Koaorndeckori cetu Econet-TToabrra u cucremsr Corine biotopes.

Key words: Stobrawa Landscape Park, nature protection, landscape and natural values

Abstract values, for the purpose of conserving and populari-

zing those values under conditions of sustainable
The paper presents the selected natural and landscape development. Landscape Park should serve tourist
values of Stobrawa Landscape Park. The attention was recreation, rest and education. In the area of park
paid to unique character of landscape of river valleys the limited economic activity is possible. In Poland

with ox-bow lakes, dune areas and ponds. The habitat there are 121 landscape parks of total area of
richness in that area was also presented. The nature 2 607 478 ha (Ochrona érodowiska..., 2011).

reserves, ecological lands, natural-landscape complex
and nature monuments occurring in the area of park
were discussed. The presence of protected areas within
Natura 2000, National Ecological Network ECONET-
Poland and system Corine biotopes was also empha-
sised.

The main aim of establishing of these forms of
nature protection is the organization of system of
nature protection in rather widespread area, which
main values are: visual (aesthetic) attractiveness or
distinct landscape separateness in comparison to
the neighbouring terrains, the presence of valuable
or rare elements of animate and inanimate nature,
INTRODUCTION folk culture, monumental buildings and historic arti-

Lo . facts, low degree of investment, small population den-
In order to preserve biodiversity the most valuable

landscapes and ecosystems are under legal protec-
tion. One of more important forms of nature pro-
tection in Poland, which can ensure preservation
for the whole biocenoses and beauty of natural land-
scape is the landscape park. According to the Na- STOBRAWA LANDSCAPE PARK

ture Conservation Act (Ustawa o ochronie przyrody,

2004) of 2004, a landscape park is an area protected Stobrawa Landscape Park was established on the
because of its natural, historical, cultural and scenic 28th September 1999 by means of Decree of Opole

sity, extensive economy, the presence of reserves,
nature monuments and other protected areas (Du-
BEL, RAUZINSKI et al., 2002)
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Provincial Governor No P/11/99. It was the finali-
zation of many years’ lasting efforts of Opole scien-
tific environment and people connected with the na-
ture protection (CHMURA, 2003).

Park occupies the area of 52 636 ha and is num-
bered among the largest in Poland. Park bounda-
ries were determined applying the optimisation me-
thods through overlapping of monothematic maps
of flora, fauna valorisation, natural functional-spa-
tial structure of landscape, threats of the natural en-
vironment (KOZIARSKI, MAKOWIECKI, 2000).

This park has lowland character. Considering phy-
sicogeographical division it is located within meso-
regions: Pradolina Wroctawska (Wroctaw Marginal
Stream Valley) (318.52), Réwnina Oles$nicka (Oles-
nica Plain) (318.56) and Réwnina Opolska (Opole
Plain) (318.57) (KONDRACKI, 2002). Stobrawa Land-
scape Park has not the buffer zone. The majority of
park is surrounded by area of protected landscape
“Lasy Stobrawsko-Turawskie” (Stobrawa-Turawa
Forests), which is the best kind of preservation for
its natural and landscape values (BADORA, 2000).

Stobrawa Landscape Park lies in the area cha-
racterised by low population density and low de-
gree of urbanization. Within the park located in the
northern part of Opole Province there are munici-
palities: Lubsza, Pokoj, Murdéw, Popieléw and part
of adjacent municipalities including: Dabrowa, Swier-
czéw, Lubniany, Lewin Brzeski, Dobrzen Wielki,
Kluczbork, Wotczyn (fig. 1). In the structure of land
use of the analysed park the largest contribution is
typical for forests (78,95%) — there is the remaining
part of Silesian Primeval Forest. Habitats of humid
mixed and fresh coniferous forest (pine-stand) pre-
dominate here. Arable lands make only 19%, whe-
reas surface waters occupy 1,5% of the total park
area. Stobrawa Landscape Park is characterised by
the huge richness of habitats. In result of it there is
the large number of protected and rare plant and
animal species. It is also possible to observe here
very interesting hydrological network (DUBEL, RA-
UZINSKI et al., 2002).
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Fig. 1. Stobrawa Landscape Park:

A —location; 1 — nature reserves, 2 — ecological lands, 3 — natural-landscape complex
Rys. 1. Stobrawski Park Krajobrazowy:

A —potozenie; 1 — rezerwaty przyrody, 2 — uzytki ekologiczne, 3 — zesp6t przyrodniczo-

krajobrazowy

Within the park landscapes of lowland, bottoms
of river valley and periglacial plains prevail. Predo-
minating elements of relief are as follows: dunes,
ox-bow lakes and scarps of river valleys (DUBEL, RA-
UZINSKI et al., 2002).

SELECTED NATURAL AND LANDSCAPE
VALUES

Among the most important natural and landscape
values of Stobrawa Landscape Park one should
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number: very high forest density, low degree of
urbanisation and industrialisation, the presence of
unique river valleys on the scale of region, well
preserved ox-bow lakes (photo 1), inland dunes over-
grown by pine coniferous forests (photo 2), ponds
and large-scale ecosystems of water-logged mea-
dows. Diversity of these forms causes the enrich-
ment of terrain in elements of flora and fauna
which are typical for water aquatic and muddy eco-
systems (GONTARKA, BADORA, 2003).



Photo 1. Ox-bow lake in the Odra Valley (phot. by A. Chmura)
Fot. 1. Starorzecze w dolinie Odry (fot. A. Chmura)

In this area there are 49 species of protected
plants and about 130 species of rare plants, from
which 13 are located in the “List of endangered
plants in Poland”, and 3 are endangered on the sca-
le of Europe (OLSZANOWSKA-KUNKA, 2004). To the
most interesting plants belong as follows: royal fern
Osmunda regalis, common sundew Drosera rotundi-
folia, daphne Daphne mezereum, Turk’cap lily Lilium
martagon, Myosurus minimus, Lindernia procumbens
(Krock.) Philcox, 7 species from the orchidaceous
family (e.g. common spotted orchid Dactylorhiza
fuchsii and violet helleborine Epipactis purpurata
Sm.) and aquatic plants as water caltrop Trapa na-
tans or fern Salvinia natans. Five species are located
in the Polish Red Data Book of Plants. In the area of
Park there are 125 plant associations and commu-
nities, including many endangered ones at the scale
of the country. The predominating type of plant com-
munity is here forest. The largest area is occupied
by pine coniferous forests. Broad-leaved forests occur
in rather small area, mainly in the valleys of Odra,
Stobrawa and Smortawa. In this area rarer and rarer
dry-ground forests (beech and oak woods) and al-
der carr occur. Aquatic communities of Stobrawa
Landscape Park are also very interesting
(http://spk.zopk.pl; Inwentaryzacija. .., 1998).

Terrain of park is characterised by the occurren-
ce of numerous population of about 165 protected
bird species and about 85 species of other protected
animals, including many under extinction and rare,
having its most numerous sites in the study area
(e.g. LEGOWSKI, KUNKA, 2006; LEGOWSKI, 2009; MA-
ZUR, 2011). The largest number of species occurs in
dry-ground forests on the Odra. There live as follows:
green woodpeckers Picus viridis, grey-faced wood-
peckers Picus canus and middle spotted woodpec-
kers Dendrocopos medius, collared flycatcher Ficedula
albicollis and red-breasted flycatchers Ficedula parva,
and from raptors — honey buzzards Pernis apivorus.
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In the whole area of park it is possible to meet black
storks Ciconia nigra and cranes Grus and rare lesser
spotted eagles Aquila pomarina. The Valley of Odra
makes the refuge of European importance. In the
area of park there is one of the largest and more
important in southern Poland dune area grouping
about 100 dunes (photo 2). Some of these dunes
reach the height of 30 m (PERNAROWSKI, 1963, 1968).
Nowadays these dunes are in the majority of cases
covered with sub-oceanic fresh coniferous forest.
Fragments of uncovered dunes can be observed near
Kartowice and Dabrowka Lubnianska (photo 2). At
the foreland of dunes and in interdune zone were cre-
ated peats with typical for them vegetation — bog
rosemary Andromeda, ledum Ledum and common
sundew Drosera rotundifolia. The area of park is cha-
racterized by the occurrence of rarer and rarer in the
upper and middle Odra and relatively well preser-
ved here ecosystems typical for valleys of large ri-
vers, including about 300 oxbow lakes, complexes
of dry-ground forests and water-logged meadows
(http://spk.zopk.pl).

Photo 2. Dunes in the neighbourhood of Kartowice (phot.
by A. Chmura)
Fot. 2. Wydmy w okolicach Karlowic (fot. A. Chmura)

In the area of Stobrawa Landscape Park there
are presently 5 nature reserves, 8 ecological lands,
1 natural-landscape complex and 53 natural monu-
ments. Nature reserves has here forest status. They
are located in western part of the park in the terrain
of Lubsza municipality (fig. 1). Nature reserve Smie-
chowice (0.5 ha) was created to preserve 190 years’
old specimens of common Larch Larix decidua. Natu-
re reserve Lubsza (15.85 ha) protects the remaining
parts of natural mixed forest, mainly beech-oak wood.
This reserve is the fragment of former Silesian Pri-
meval Forest (Inwentaryzacja..., 1998). Nature reser-
ve Lesna Woda (20.94 ha) has originated to protect
fertile lowland beech forest and sub-continental dry-
ground forest. Nature reserve Regulice (6.06 ha)



protects natural forest fragment with black alder
Alnus glutinosa, European ash Fraxinus excelsior, Eu-
ropean beech Fagus sylvatica and Norway spruce
Picea abies. The aim of the youngest nature reserve
Barucice (82.1 ha), considering scientific and educa-
tional reasons, is to protect well shaped forest com-
munities of riparian forest and dry-ground forest
with rare and legally protected plant species
(http://spk.zopk.pl).

In the terrain of park there are 8 ecological lands:
”Gesi Staw” (Goose Pond) (oxbow lake with adja-
cent bogginess), Rdestnica (oxbow lake with protec-
ted aquatic species), Riparia (scarp of the Nysa
Klodzka with nest of bank swallow Riparia riparia),
Staw pod Pomnikiem (Pond after the Monument)
(small water reservoirs in the former sand excava-
tion in the Odra valley), Stawki nad Nysa (Ponds
on the Nysa) (oxbow lakes with water-logged mea-
dows in the valley of Nysa Ktodzka), Nad Nysa
(On the Nysa river) (oxbow lake in the valley of
Nysa Ktodzka), Puchacz (meadow in the valley of
Budkowiczanka with rare plant and animal spe-
cies), Jagienieckie Laki (Jagienieckie Meadows)
(widespread
(http://spk.zopk.pl).

Only one in the terrain of park natural-land-
scape complex Dolina Nysy kolo Wronowa (Nysa
valley near Wronéw) includes terrains in the valley
of Nysa Klodzka with numerous oxbow lakes, small
water reservoirs, water-logged meadows and broad-
leaved forests.

In the terrain of park there are also individual
forms of landscape protection in the form of mo-
numents. Natural monuments of Stobrawa Land-
scape Park include individual trees, groups or
alleys of trees. Among them the most numerous
group make common oaks Quercus robur. All
monuments are very old trees (450-120 years old)
(KUBOK, 1996).

Within the protected areas Natura 2000 Area of
Special Bird Protection Grady Odrzanskie (Odra
Dry-ground Forests) and Areas of Special Habitat
Protection Lasy Barucickie (Barucice Meadows) and
Laki w okolicach Kartowic nad Stobrawa (Mea-
dows in the Neighbourhood of Kartowice on the
Stobrawa) were determined. Significant part of
Grady Odrzanskie is located within the limits of
Stobrawa Landscape Park. It protects populations

midforest meadows)

of rare birds such as black kite Milvus migrans, red
kite Milvus milvus, collared flycatcher Ficedula albi-
collis, middle spotted woodpecker Dendrocopos medius,
grey-faced woodpecker Picus canus or corn crake
Crex crex, and their habitats (dry-ground forests,
riparian forests, water-logged meadows and oxbow
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lakes) as well. Lasy Barucickie includes the com-
plex of very well preserved broad-leaved forests
located in the valley of Smortawa. It is of large im-
portance to preserve protected species of coleopte-
rons: oak beetle Cerambyx cerdo, stag beetle Lucanus
cervus and hermit beetle Osmoderma eremita. L.aki
w okolicach Kartowic nad Stobrawg includes the
complex of meadows located in the valley of Sto-
brawa. It was established to preserve populations
of protected here species of butterflies: Phengaris
teleius, Phengaris nausithous and large copper Lycae-
na dispar (http://spk.zopk.pl).

This area has the essential importance in state
conceptions of organization of spatial system of na-
ture preservation — National Ecological Network
ECONET-Poland. The core area Dolina Odry
(Odra Valley) 17 M - has international importance.
The remaining part of the park was determined as
a core area 10 K - of national standing. Within the
limits of park there are also areas CORINE bioto-
pes No 409 — Dolina Stobrawy (Stobrawa Valley)
and No 419 — Lasy Stobrawsko-Turawskie (Stobra-
wa-Turawa Forests). As it was above-mentioned
these terrains were included in the conception of
regional system Natura 2000 (DUBEL, RAUZINSKI et
al., 2002).

CONCLUSIONS

Natural and landscape values played an important
role in the establishing Stobrawa Landscape Park.
Their variety and simultaneously unique character
and richness make the unquestionable worth. In the
area of park there are many interesting elements of
relief and rich plant cover and animal world. The
existing legal forms of protection allows proper pre-
servation and maintenance, what protects it before
their irreversible destruction.
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VI3YUEHIE ITPOCTPAHCTBEHHOI CTPYKTYPEI
PACTUTEABHOCTI IOI'O-BOCTOUYHOI'O MAKPOCK/10OHA
BAVKAABCKOI'O XPEGTA HA OCHOBE AAHHBIX
AVMICTAHLIMIOHHOI'O 30OHAVPOBAHVIS 3EMAN

Wiadimirow I. N., Sorokowoj A. A., Kobytkin D. W. Badanie struktury przestrzennej roslinnosci poludniowo-
wschodniego stoku Gor Bajkalskich na podstawie danych teledetekcyjnych. Przeprowadzono analize geoinforma-
cyjna oraz modelowanie wspodtczesnego stanu rodlinnosci (na przyktadzie potudniowo-wschodniego stoku Gor Baj-
kalskich). Zaproponowano metodyke badan, ktéra polega na tacznym stosowaniu indekséw NDVI i NDWI, cyfro-
wego modelu rzezby (LIMP) na podstawie wynikéw radarowego zdjecia topograficznego SRTM, danych dotyczacych
gospodarki le$nej oraz materialéw bezposrednich badan terenowych. Uzyskane wyniki wskazuja, ze wykorzystanie
zaleznosci miedzy relacja zbiorowisk roslinnych do czynnika wilgotnosciowego i ich charakterystykami spektralny-
mi przy zastowaniu LIMP pozwala na kartowanie obszardw nieobjetych badaniami naziemnymi za pomoca interpolacji.

Vladimirov I. N., Sorokovoy A. A., Kobylkin D. V. The study of heterogenic structure of vegetation of Baikal Range
south-eastern slope on the base of remote sensing data. Geoinformation analysis and modeling of the current state of
vegetation (as exemplified by the south-eastern macroslope of the Baikal Range) were carried out. We suggested a tech-
nique which presupposes a joint use of the NDVI and NDWI indices, digital elevation model (DEM) based on the data
of the shuttle radar topographic mission (SRTM), forest management data, and field work materials. The results obta-
ined show that the use of dependence between the relation of vegetation communities to the humidity factor and their
spectral characteristics with due regard for the use of DEM makes it possible to map territories uncovered by surface
survey via interpolation.

Kaiouesbie caoBa: I‘eOI/IH(l)OpMaL[I/IOHHLIe CHICTEeMBI, BereTallIOHHBIV MHAEKC, I.U/I(l)pOBaS[ MOaeAab peALeQ)a, JeCHasl paCTUTEABHOCTb

AwnHoTaIus BBEAEHUME

ITpoBesen reonHpOpMaIMOHHBIN aHAAU3 I MOAEAN-
poOBaHIe COBPEMEHHOTO COCTOSIHUSA PacTUTEeABHOCTI

leonH(pOpPMAIMOHHEI aHAAN3 U MOAEAVPOBaHUe
pacTUTeABHOCTU BKAIOYaeT B ce0sl KaK BOIIPOCHI CO-
34aHNS M MCIIOAB30BaHMs Teorpadudaecknx MHOOp-
ManmonHeix cucteM (IVIC), gaHHBIX AMCTAHITIOHHO-

(Ha mpuMepe I0ro-BOCTOYHOTO MaKpOCKAOoHa barikaap-
ckoro xpe0Ota). IIpeaaosxena MeToauKa, mIpejroaara-
[OIIIass COBMECTHOE MCIT0ab30BaHme nHaekcos NDVI
u NDWI, miudposoit mogean peaveda (LIMP) Ha oc-
HOBe JaHHBIX pajapHOI TOIorpadpudecKkoil ChbeMKI

ro sonauposanus (A43) aas onpejeaeHns pasau-
YHBIX ITapaMeTpPOB COCTOSIHIS PacTUTeABHOCTH, TaK

SRTM, aaHHBIX A€COYCTPOIICTBA M MaTepuaA0B DKCIIe- M CBASAHHEIX C AA3 MaTeMaTIIecKiMi METoAaMH

AUITMOHHBIX MICCA€AOBAHIL. HOAy‘IeHHI)Ie Ppe3yAbTaTHI " aATOpUTMaMM, BBIMUCANTEAbHBIMI TEXHOAOTIVISIMIL.

[TOKa3bIBAIOT, YTO VUCIIOAB30BAHUE 3aBUCUMOCTU MEX- Onerka mapaMeTpoB PacTUTEABHOTO TIOKPOBa ABA-
Ay OTHOIIEHMEM PacTUTEABHBIX cOODIIECTB K BakTo- €TCsl BasKHEIIIIel COCTaBHOM YacThiO reorpaduaec-
Py YyBAaXKHEHUIO U X CHEKTPaAbHBIMU XapaKTepuC- KX, OMOAOIMYECKMX U DKOAOIMIECKIX nccaeaoBa-
THKaM, ¢ yueToM ucroap3opanmsa IIMP nossoasaior Huit. Metoabl GUTOMHAMKALINY B AVCTaHIIVIOHHOM
IyTeM VMHTEPIIOASLINU KapTUPOBaTh TEPPUTOPIUN HEOX- 30HAMPOBAHUM OCHOBAaHBI Ha yCTaHOBAEHUM B3a-
BauyeHHbI€ Ha3€MHBIMI M1CCA€AOBaAHMIMIL. VIMOCBSI3€el MEXAY CIIEKTPaAbHBIMU XapaKTePUCTU-

KaMI CHMMKa U Omoaormdyeckumu (3armac ¢puro-
Macchl, BIAOBOJ COCTaB) ITapaMeTpaMI AeCOHacaXK-
AEHUN.
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Aas onpedeaeHns 6uonapaMeTpoB U UAEHTU-
duxanmumM CTPyKTyp 3€MHON IIOBEPXHOCTU HamOo-
Jee IIpUeMAeMBIMI CUMTAIOTCA MHOTO30HAa/AbHbBIE
KOCMIYecKie CHMMKM BBICOKOTO pasperieHns (BAA-
AMMPOB, 2007). OBI1IeM3BeCTHO, YTO CIIeKTpaAbHEbIe
KpUBBIe IIPYPOAHBIX OOBEKTOB OIIPeAeAIOTCA TPeMs
30HaAMU CIIeKTpa: 3e4eHO¥, KpacHO 1 OAVKHel
nHppakpachHoit (LU u ap., 2004). dusnoaorngeckoe
COCTOSTHIE paCTUTEeAbHOCT! B 3HAUUTEABHON CTelleHN
ompejeaseTcs cojep>KaHneM XA0poduaiaa U ypoB-
HeM BAaroo0ecITe4eHHOCT! 3eAeHBIX (ppaKumii Ape-
BecHOI1 pactuteapHocTn. HemocpeacTseHHOe orpe-
aeaeHne abDCOAIOTHBIX 3HAUEHMIT DTUX II0Ka3aTeAeit
110 AQHHBIM AMCTaHIIMOHHOIO 30HAMPOBaHMUS B Ha-
cTosIIee 3aTpyAHeHO 1 TpeOyeT 40II0AHUTEABHBIX
Ha3eMHBIX M3MepeHuit. B Toit cBsa3n meaecooOpasHO
MCII0Ab30BaTh OTHOCHUTEAbHBIE IIOKa3aTeAl, II0Ayda-
eMble Ha OCHOBe CIIeKTpaAbHBIX MHAEKCOB, Koppe-
AVPYIOIIMX C YPOBHEM OOecIIeyeHHOCTH pacTeHuii
X20podNAAOM ¥ BAATOI, B Ka4eCcTBe KOTOPHIX MO-
IYT MCIIOAB30BaTLCsl HopMaan3oBaHHBI Pa3HOCTHBIN
BeretaliMoHHbIN MHAeKc NDVI 1 nopmaansosan-
HBIN pa3HOCTHBIN BOAHBIN nHAeKC NDWI.

MATEPMAABL 1 METOABI

Aast uccaeaoBaHus M OLEHKN ITapaMeTpoOB pacTu-
TEABHOTO IIOKPOBa JICII0Ab30BaAach pa3HOKaYeCTBeH-
Has MHQpOpManus: KocMudeckas, Kaprorpadpudec-
Kasl, Ha3eMHBIX Mccaed0BaHnI, POHAOBBIE MaTe-
puaasl, 6a3er gaaHbIX [TIC. Croga BKAIOUeHBI: 1) KO-
CMITJecKite CHUMKH BBICOKOTO pasperntennst (Landsat
ETM+); 2) aspodoTtocHMMKIL; 2) Tonorpadrdeckne
Kaptsl Macmrada 1 : 100 000, 1 : 200 000; 3) aanHBIE
pasapHoit Tortorpagudeckoir ceeMku SRTM (Shuttle
radar topographic mission); 4) MaTepuaAbl DKCIIEAU-
IVIOHHBIX MICCAEAOBAHIIL.

C 11e4b10 0DEeCITeYeHI1s COIIOCTABIMOCTYL 1 BO3MO-
SKHOCTel COBMECTHOTO aHaAl3a MHAUKATOPOB COCTOSI-
HISL paCTUTEABHOCTH, IT0Ay9aeMbIX II0 CITyTHUKOBBIM
AAHHBIM BBICOKOTO ITPOCTPaHCTBEHHOTO pa3peleHyis,
CHIDKEHVIS BAVSIHUA CAydaliHBIX QaKTOpOB, a TakKe
yA00CTBa IIPOCTPaHCTBEHHOTO MOAEAPOBAHILL B Cpe-
Ae I'VIC Oblaa npeAao>KeHa METOAMKA, IIPeAIIOAarao-
nrast COBMeCTHOe MCIoAb30BaHme nmHaekcos NDVI
u NDWI, uudposoit mogean peaseda (LIMP) Ha oc-
HOBe JaHHBIX pajapHOI Tororpaguyeckoi CbeMKI
SRTM, gaHHBIX A€COYCTPOIICTBa M MaTep1aloB DKCIIe-
AUITVOHHBIX MccAea0BaHmit (puc. 1).
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Puc. 1. Zlornyeckas cxeMa MeTOAVMKM OLIEHKM 1 KapTorpadMpOBaHMsI A€CHON pacTUTeALHOCTH C McIoab3oBaHneM 443
n I'MIC-texHoaormit
Rys. 1. Logiczny schemat metodyki oceny roslinnosci lesnej wykorzystujacy metode teledetekgji i program GIS

Muaexc NDVI 1 NDWI

BereranuoHHbI MHAGKC — TTOKa3aTeAb, PACCUUThI-
BaeMbIil B pe3yabTaTe OIlepaLuil C Pa3HbBIMU CIIeK-
TPaAbHBIMU AMAIIa30HAMU AAQHHBIX AVICTAHLIVIOHHOTIO
soanposannsa (A43), n MMeIOmuil OTHOIIIEHMe
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K ITapamMeTpaM pacTUTeABHOCTH B AaHHOM ITHKCeJe
canmka (TUCKER n ap., 1986). OcnosHOe mpearIo-
AO>KeHMe I10 UCIIOAb30BaHMIO BereTallMOHHBIX MHAe-
KCOB COCTOWT B TOM, YTO HEKOTOpbIe MaTeMaTidec-
KHe onepanuy C pasHpIMU KaHaaamu /433 moryT
AaThb M10A€3HYI0 MHPOPMAIUIO O pacTUTEABHOCTH.



DTO noaTBep>K4a€TCsl MHOXKECTBOM HMITUPUYECKIX
JAaHHBIX. Bropoe mpearioaosxeHne — 9To ujes, 4To
OTKpBITas II0YBa Ha CHUMKe OyaeT popMupoBaTh
B CIIEKTPaAbHOM IPOCTPAHCTBE IPAMYIO AMHUIO
(T.H. TouBeHHas AVHMA). ITouTn Bce pacmpocTpaHeH-
Hble BereTallMOHHbIe MHAEKCHI MCIIOAB3YIOT TOABKO
COOTHOIIIeHNe KpacHOro — 0AMKHero nHpaxpac-
HOTO KaHa.0B, IIpealiojarasi, 4To B OAVKHeN UH-
JpakpacHoil 06AaCcTU A€XKUT AMHUS OTKPBHITOM
noussl. Ilogpasymesaercs, 4To 9Ta AMHNUSA O3HA4aeT
Hy/€eBOe KOAMYeCTBO PacTUTEABHOCTH.
HopMaan3oBaHHBI pa3HOCTHBIN BereTaroH-

uo1it mHAeKC (Normalized Difference Vegetation
Index — NDVI) — oaun u3 caMbIX M3BE€CTHBIX WH-
AEKCOB, IIPOCT B BLIYMCAEHNY, MeeT IIMPOKUI Au-
HaMMJeCKMii AMaras3oH, U Ay4IIyIO YyBCTBUTEAb-
HOCTb K M3MEHEeHUSIM B PaCTUTeAbHOM IIOKPOBe.
On ymMepeHHO 4yBCTBUTeAEH K M3MEHEHUSIM IOYBeH-
HOTO 1 atMocdepHOro ¢GoHa.

Pacuer NDVI 6asupyetcs Ha 4ByXx Hauboaee
CTaOMABHBIX (He 3aBUCAIIUX OT MPOYnX (PpaKTOPOB)
y4yacTKax CIIeKTpaAbHOM KPUBOM OTpakeHMsI COCy-
AVICTBIX pacTeHMIt: KpacHOi o0aacTu crekrpa (3-i1
kaHaa Landsat 7 ETM+ - 0,63-0,69 MkM) — MaKkcu-
MyM IIOTAOIIeHNUs COAHEYHOM pajMaliuyl XA0po-
¢uaaom, n 6avxHelt HppakpacHo obaactu (4-11
kanaa Landsat 7 ETM+ -0,78-0,90 mxMm) — obaacth
MaKCHMMaAbHOTO OTPa’kKeHNsl KAETOUHBIX CTPYKTYP
AMCTAa, T.e. BRICOKas POTOCHHTETHIeCKas aKTUB-
HOCTDb BeJeT K MeHbIIIeMy OTpa>keHUIO B KpacHOM
oOaacTu criekTpa 1 OoapIieMy B MHQPaKpacHOIL.
NDVI BrrancaseTcss Kak OTHOIIIEHVE M3MepPeHHbIX
3HAYeHU CIIeKTpaAbHOI sApKocTy B KpacHou (RED)
u 6avxHel nHppakpacHoi 3oHax (NIR) cextpa
1o caeayiomnieit popmyae:

NDVI = (NIR— RED)/(NIR + RED).

JlaHHOe OTHOIIIeHNE TI03BOASIET YeTKO OTAEASTh
U aHaAM3UPOBATh PACTUTEABHOCTD OT IPOYNX IIPY-
POAHBIX 0OBeKTOB. VIcroap3oBaHNe ke HOpMaau3o-
BaHHOI Pa3HOCTM MeXAY MUHMMYMOM ¥ MaKCUMY-
MOM OTpaKeHII1 yBeAdMBaeT TOYHOCTb M3MePeHyLs,
ITO3BOASIET YMEHBIINTD BAVISTHIE TaKMX SABAEHMI KaK
pasAnunsl B OCBEIIeHHOCTY CHUMKa, 001a4HOCTH,
ABIMKI, TIOTAOIIeHNe pasyialliy aTMOCpepoit I T.A.
Berancaennsie moao0HBIM 00pazoM 3HaueHnst NDVI
A5 KaXKAOTO IMKCeAsl TeoU300paskeHNsI Bapbupy-
IOT B IIpeJeaax oT -1 40 1, mpudeM ITOKpPHITHIE pac-
TUTEABHOCTBIO YIACTKM MMeEIOT 3HadeHNsl OOBIYHO
Goablie HyAs1, a OTpULIaTeAbHbIe 3HAYEeHI MHAVIIN-
PYIOT AUIIIeHHbIe PacTUTEeABHOCTU ITIOBEPXHOCTI.

Hopmaau3oBanHblii pa3HOCTHBIN BOAHBIN MH-

aekc (Normalized Difference Water Index —- NDWI)
nposoAuAacs mo popmyae:

49

NDWI = (NIR — SWIR)/(NIR + SWIR), rae

NIR — 3HaueHMe CIeKTPaAbHON SPKOCTU B OAVIK-
Hell mH(ppaKpacHoi ob6aactu criekrpa, SWIR — 3Ha-
JyeHMe CIIeKTpaAbHOM SPKOCTU B cpedHeli uHppa-
KpacHolt obaactu ciekTpa. CoBMeCTHOe UCII0AL30-
BaHIe 3HaueHUI IPKOCTHBIX XapaKTepUCTHK B 6AVIK-
Hell nHppakpacHoit obaactu (4-11 kaHaa Landsat 7
ETM+ - 0,78-0,90 Mxm) m cpeaneii mH(ppaKpacHOI
obaactu (5-it kanaa Landsat 7 ETM+ - 1,55-1,75
MKM) T103B0AsIeT BBLABUTD BapMalfuyl PacTUTEABHOTO
IIOKPOBa, CBSI3aHHLIE C YCAOBMSIMU yBAaKHEHU:
(CECCATO et al., 2001).

Hawnboasimme 3navenms naaexca NDWI, cesizan-
HOTO C cogep>KaHleM BAary, B I1eA0M OTMedaloTCs
2451 cOODITIeCTB C TUTPOPUABHON PACTUTEABHOCTEIO —
6040T1, Ayros, u T.11. Hauboaee Huskue sHaueHMs
IIpU3HaKa OTMeJeHbl B KCepO(PUTHBIX COODIIIecTBax.

Aannvie padapnoii monozpaduueckoii coemxu SRTM
A5t OOBEKTVBHOTO BBLIBAEHIA OCODEHHOCTEN! IIpOoc-
TPpaHCTBEHHO IIPUYPOYEHHOCTY PacTUTEAbHBIX CO-
oOrecTs Oblaa ucroan3osaHa [IMP Ha ocHOBe aaH-
HBIX pajapHOl Tonorpaduieckoit creMku SRTM
(Shuttle radar topographic mission). Janasie SRTM
MpeACTaBAsSIOT COOOI MaTpPUILy BBICOT C Pa3MepOM
sAYeiiKu 3 yraosple ceKyHAB! (okoao 90 m). Caeayer
3aMeTUTh, YTO IIPOCTPaHCTBEHHOE paspelleHne
SRTM ornpeseaeHHBIM 0Opa3oOM HaKJaJblBaeT OTIIe-
9JaTOK Ha IOCAeAyIoIiyie BBIYMCAeHUs. DTO B I10A-
HOI1 Mepe OTHOCHUTCS K YKAOHY, DKCIIO3MLINI CKAO-
HOB U APYTUM IepeMeHHBIM, BeAUMYHBI KOTOPBIX
pearnpyioT Ha 3aJaHHBIE pa3Mephl STIeVIKI MOAeAl,
yCTaHaBAUBaeT IIpejeAabl AeTaAu3aliuiyl MOAeANpPY-
emoii nosepxHocTu (LUEDELING, BUERKERT, 2008).

B mporjecce moaroToBkm Marepuaios AAs MCCAe-
AOBaHIs IIPOU3BOANAOCH MMIIOPTYPOBaHNe 4aHHBIX
SRTM B ¢popmaT MaplInfo Vertical Mapper aas no-
cAeAylolleli KOHBepTallM PacTpOBOTO IIpeACcTaB-
AeHns1 OOBeKTOB B BeKTOpHbIe. 3ajaBajach HEOOXO-
AVIMas IIpOeKINs, eAVHNIIB 3MepPeHNsI KOOpAU-
HaT, pacCTOAHMUI U naomajeit. 4as o6paboTkn
U aHaAM3a MOAYIeHHBIX 3HauyeHNUI BereTalIOHHBIX
MHAEKCOB ObIAM IIOCTPOEHBI MaTPULIBI BBICOT C pe-
IyASpPHBIM IIaroM 28,5 M, 4TO COOTBETCTBYeT IIPO-
CTPaHCTBEHHOMY pa3pelleHNIO JaHHBIM CheMKMU
Landsat 7 ETM+. Ha ocrose nmoaydennsix GRID 1o
abCOAIOTHOI BBICOTE IIPOMU3BeAEH pacdeT KPYTU3HEI
U DKCHO3UITUU CKAOHOB. Bee roaydeHnHrie jaHHbIE
B BlUJe peryAsSpHHIX ceTeil (aDCOAIOTHAsI BBICOTA,
KpyTU3Ha M DKCIIO3ULINS CKAOHOB, 3HAaUeHMs MH-
Aexcos NDVI 1 NDWI) 6b1a1 KOHBEepTHpPOBaHBI
B BEKTOPHBII BUJ U IIPeACTaBAIIOT cOOOI MacChB
peryAspHO pacIpocTpaHeHHBIX Todek. Takum obOpa-
30M, ObLAM ITOATOTOBAEHHI AaHHBIE 110 paccMaTpu-



BaeMBIM (aKTOpaM aHaAM3a. DTU JaHHBIE CBeAEHBI
B Tabannsl popmara MaplInfo, Excel.

PE3YABLTATLHI

Uccaeayemas Tepputopus HaXOAUTCSI Ha IOTO-BOC-
TOYHOM MakKpockaoHe Baiikaanckoro xpe0GTa 1 orpa-
HuyusaeTcs H6accelinamu pex Kypkyaa u 'opsiuas
(pmc. 2). KonrpactHeiii peased, 0COOeHHOCTU KAM-
MaTa 00ycaaBAMBaIOT OOABIITYIO eMKOCTh MecTooou-
TaHUI, a, cAej0BaTeAbHO, MO3aMYHOCTb PacTUTeADb-
HBIX co00I1eCTB. PUTOLIEHO3bI OTANYAIOTCS APYT OT
Apyra OOABIIMM YMCAOM IPU3HAKOB, a MUMEHHO
ITPOEKTUBHBIM TIOKPLITIIEM, COOTHOIIIeHIeM DKOAOTH-
9YeCcKNX TPyI, IPUYypPOIeHHOCTHIO K popMaM pe-
aveda, HagzeMHON puUTOMAaccoii u T.4. Bee »T10 1MO-
3B0/s€eT MHTePIPeTUPOBaTh Ha 3HAYEHNUAX PacCuu-
TaHHBIX BereTallOHHOTO MHAEKCa TUIIBI PacTu-
TeAbHBIX COOOIIIECTB.

Puc. 2. Paiton uccaeaoBanmin
Rys. 2. Lokalizacja obszaru badan

Ha sTame TemaTmdeckoro aHaamsa M3o0pake-
HUJ IIPOM3BOAUTCS pacyeT BereTallMIOHHOIO MHAe-
kca NDVI n kaaccudukanms pesyasratos. Habop
KAaCCOB, BBIAEASEMBIX B XOA€ aHaAM3a CIIyTHUKO-
BBIX AAHHBIX, 40AKEeH 00ecrednBaTh OTAeAeHue Io-
KPBITBIX A1€COM OT HEIIOKPBITHIX A€COM y4aCTKOB,
a Takke II0dpa3deaeHue INOKPBIThIX AeCOM Teppu-
TOPUI Ha XBOMHLIE, AMICTBEHHbIE U CMeIllaHHbIe Ha-
caxkaeHus. B xkauecTBe MCTOYHMKA BCIIOMOTaTeAb-
HBIX AaHHBIX 445 KAaccuUKauy M300pakeHnin
JCII0Ab30BAANICh ACOYCTPOUTEAbHBIE MaTepluaAbl,
OoTpakarolye TeppUTOpUAAbHOE paclipedeeHne Ae-
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COB peryoHa M VX IIOPOJHBIN COCTaB, a TakKKe AaH-
HBIE DKCITEAUIIMOHHBIX MCCAEAOBAHUIT HAa KAIOUEBBIX
y4JacTKax.

Llndpposas MHOro3oHaAbHAs KOCMITIECKasl VH-
dopmanmsa oTpakaer pasHooOpasHble (PaKTOPHI
AaHAIA(THON CpeAbl ¥ MOXKET MHTEPIPETIPOBaThCS
KaK KOOpAMHATHOE IPOCTPAaHCTBO KOMIIAEKCHBIX
¢axTopoB TaKoit cpeapl. DTO MO3BOASLET MCCAEA0-
BaTb 3aKOHOMEPHOCTV Pa3MeIlleHIsI IIKCeA0B B Ipa-
HHIIaX BBIAEA0B B AaHHOM (PaKTOPHOM IIpOCTpaHC-
TBe opAnHauNu. Ka>kApIit Belgea MMeeT cBoe Jac-
TOTHOE paclipeJeleHne IIMKCeA0B IO 3HadeHUIM
MHAeKca (TMCTorpaMMy), U B IIPOCTPaHCTBe OpAVHA-
LN BbIAeA IIpeACTaB/AeH HaDOpOM TOYeK, AAs KOH-
KpeTHOTO onpeJjeAeHNs KOTOPOIO BLIAEASeTCS MO-
AaJbHoe 3HaueHNe (Touka onTuMyMa). OcraabHbIE
3HayeHMs MHJAeKCa pacCMaTpMBaIOTCs KaK MHOXKeC-
TBO AOIYCTUMBIX (CBOVICTBEHHBIX) OTKAOHEHUII OT
Hee, 3a IIpeje/aMI KOTOPOI HaXOASTCS HECBOIC-
TBEHHBIE COCTOSTHILS AAHHOTO MECTOIIOAOKEHA.

bAnsocTs BEIAEA0B B OPAMHAIIMIOHHOM IIPOC-
TpaHCTBe He Bcerga o0ycA0BAeHa UX TUIIOAOTHYec-
KIM CXOACTBOM IIO COCTaBY APeBOCTOS MAU TUILY
MecToroaoxeHnus. Hampumep, yacto TpyaHO pas-
AVYUTD KeAPOBbIE U MMXTOBLIE 1eca, COCHOBBIE U AVIC-
TBeHHIYHbIE Aeca U T.A. B cnopHBIX 001aCcTAX BBI-
Aely IIpMUCBaMBaeTCsl TOT TUII, KOTOPLIN B IpaHMIIaxX
KOHTypa Ha CHUMKe IpPOsBAseTCA MaKCUMaAbHO
(o uMcay nMKceaoB).

3nauennsa NDVI sapbuposaanu B mmpegesax or-
AeABHBIX (PUTOLIEHO30B HEOAHO3HAYHO, YTO C OJHOM
CTOPOHBI OIIpeAeAsl0Ch AOMUHMPOBaHMEM B HUX
pacTeHMI1 pa3ANMIHBIX XM3HEHHBIX GOPM U BIAOB,
C Apyroli — HaKOIlA€HMeM B TedeHMe BereTallllOH-
HOTO IlepuoJa 3araca 6uomaccsl. Hanboapmumn
sHaueHnAMMU NDVI Ha KA104eBBIX ydyacTKax B I1e-
pMO4, MaKCUMaAbHOTO Pa3BUTHUs PacTUTEAbBHOCTU
XapaKTepU3yIOTCs BBIAEABl C COMKHYTBIM JApPeBo-
CTOeM, IIpeACTaB/]e€HHbIE CBETAOXBOHBIMI JeCaMM
(0.20-0.50), HECKOABKO MEHBIIINe 3HAYEHUs MHAEK-
Ca COOTBETCTBYIOT MeAKOANCTBeHHBIM AecaM (0.10-
0.20) , rapsiM, BEIpyOKaM, peAHaM COOTBETCTBYIOT
sHauenus ot 0 ao 0.10. Haumenpimein HazeMHO
¢uromaccoir n sHauennsamu NDVI (ot -0,20 g0 0)
XapaKTepMU3yIOTCs Cyxue KaMeHICTbIe CTeIN M TOAb-
bl AnIaniHnKoBas pacTUTeABHOCTh Ha KPYTBIX
CKaAbHO-OCBHIITHBIX CKJAOHAX CEBEPHOI 1 ceBepo-3a-
maaHO DKcro3uinii umeeT 3HaueHust NDVI meHb-
e -0,20 (puc. 3). Jasee mpousBoAUACS pacdeT UH-
aekc cogepxxanns Baaru NDWI. CosmecTHOE 1M1C-
noan3osanHne nHAekcos NDVI n NDWI, orpaka-
101X GU3NOA0THYECKOe COCTOSIHUE HacCaKAeHMI
B 4acTy 00eCIIeYeHHOCTU UX XA0pO(PUAAOM U BO-
AOT1, TI03BOASIET paclpeAeAnTdb JICCAeJ0BaHHBIE CO-



ofI1IecTBa B IPYIIEL, ONpeeASIONINecs YCAOBUAMU
yBAaXKHEHM: U 3amacoM Omomaccsl. Ilepsrrit psg
COOTBETCTBYeT H0./ee CyXmM MecTOOOMTaHMAM, Ha-
IIpMMep, TOABLIOBOMY I CTEITHOMY IIosicaM. Bropoit
Ps14 COOODIIIeCTB IIPUYPOYEH K BAaXKHBIM MeCTOO00M-

TaHWAM, 3aHMMAIOIIMM TIOHIDKeHNs B peabede (IIpu-
Ope>xHO-BOAHAs PacTUTEABHOCT, OOAOTHBIE MacCh-
BbI, IIOJIMEHHAsl PacTUTEeAbHOCTh U T.I.). OT4eTan-

BO BBIAEASIETCSI HUBAABHO-TASIIIMAABHBIN MOSIC.

Puc. 3. ®parment xaprsr NDVI Hyokreit gact g0anHst p. Kypkyabt:

1 — pacTuTEABHOCTD € COMKHYTBIM APEBOCTOEM, IIPeACTaBAE€HHAs CBETAOXBOMHBIMIL AecaMl, 2 — MEAKOAVCTBEHHBIE Aeca,
3 — rapu, BEIpyOKY, peAUHBL, 4 — CyX1te KAMEHIUCTbIE CTEIIN U TOABIIbL, 5 — AUIIaiHIKOBAs PaCTUTEABHOCTh Ha KPYTHIX
CKaAbHO-OCBIITHBIX CKAOHAX CEBEPHO U CeBEPO-3allaAgHO DKCIIO3ULIIL
Rys. 3. Fragment mapy NDVI dolnej czesci doliny Kurkuty:

1 - roslinnos¢ ze zwartym drzewostanem, reprezentowana przez tajge $wietlista, 2 — lasy liSciaste, 3 — pogorzeliska,
wyreby i rzadki drzewostan, 4 — suche stepy kamieniste i golce, 5 — porosty na stromych stokach kamienistych
i zwietrzelinowych o ekspozydji péinocnej i pdtnocno-zachodniej

Aasa anddepenIiuanyy TeppUTOPUA U BhIAee-
HIUS CXOAHBIX MECTOIIOA0KEeHUI PacTUTeABHOCTI
Ha OCHOBe 1T} PpoBOIT MoJean peabeda CTPOUANCH
KapThl KPYTU3HBI U SKCIIO3UINY CKAOHOB. Brigeae-
HO 6 rpadaiuii KPyTU3HbLI CKAOHOB: 1) BEIPOBHEHHbIe
nosepxHocTu (0-2°); 2) moaorue cKA0OHBHI (2-7°); 3)
IOKaThle CKAOHHI (7-15°); 4) cKAOHEI cpegHell Kpy-
tusHe (15-20°); 5) kpyTsie ckaoHs! (20-40°); 6)
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OuYeHb KpyThle CKAOHEI (6oaee 40°) 1 8 TUIIOB BKC-
IO3UIINI CKAOHOB (puc. 4 1 5).

Aas onpejeaeHnst IIOPOJHOIO COCTaBa AecoB
IpeA/A0>KeHa MeToAMKa (puc. 6), OCHOBaHHasI Ha al-
rebpe A0IVKe — AepeBO pelleHni — cxeMaTuJecKoe
IpeJcraBieHne B Bi/e APeBOBUAHON CTPYKTYPBI
CZI0>KHOTO IIpoliecca MPUHATUS pelleHnIi, IpuMe-
HsIeMOTO IIpJ MHOTOXOJ0BOM ITpoliecce aHaAM3a.



KpPYTU3Ha NOBEPXHOCTU (B rpagycax)

. 2 KM

0 2 7 15 20 40 OGonee

Puc. 4. ®parmMeHT KapThl KPYTU3HBI CKAOHOB
Rys. 4. Fragment mapy nachylenia stokéw

TYpHBI CAOXKHOTO IIpollecca MPUHATHUA pelleHuit,

'Z',A}I orpejeaeHns IopoAHOTO coCTaBa 4€CoB
OpUMEHsIeMOIO IIp MHOTOXOAOBOM IIponecce

IIpeJa0KeHa MeToAuKa (puc. 6), OCHOBaHHas Ha
aareOpe A0OTUKe — AepeBO peIleHuil — cXxeMaTu-
yeckoe IIpeAcTaB/AeHle B BlIJe APeBOBUAHOIN CTPYyK-

aHaAm3a.
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N q IKCNO3IMLUNK CKNOHOB

> Il c

CB
B
OB
0]
03
3
C3
03. baukaun
2 KM
L
Puc. 5. @PparmenT KapThl 9KCIIO3UINI CKAOHOB
Rys. 5. Fragment mapy ekspozydji stokow
NDVI
NDVI <0 NDVI >0
He fecHbie nec
NDVI>0,3
SRTM SRTM NDVI<0,3
H > 800 H < 800 xeolHeble
SRTM SRTM e
20/1bYbl cmens H > 900 H < 900 Sa— Xx8oliHble
xgoliHble
NDVI > 0,35
AUCMBEHHbIe SgT:g f:m(;;n SRT™M
Kedp. , 1B ; [,0NUHb
SRT™M CMAGHUK Kedp
NDWI €n1b NDVI< 0,35
cocHa AucmeeHHuYa
nuxma
SRTM SRTM
AOAVHbI BbINONOM.
N DWI I"IO B‘T”
usa monons 6epesa OCUHa

Puc. 6. Aepeso pemennii 445 orpejeAeHNs IIOPOAHOTO COCTaBa AecoB
Rys. 6. Dendrogram decyzji w celu okreslenia sktadu gatunkowego laséw

53



B pesyabpTaTe Gblaa cocTaBaeHa KapTa Jpesec-
HOII pacTuTeAbHOCTU (puUc. 7), KOTOpas B XO4e
MapLIPYTHBIX HOAEBBIX MCCAEAOBaHUII ITOKa3ala
BBICOKYIO CTelleHb A0CTOBepHOCTH. JaabHelimas uH-

TepIpeTanys IOAYJeHHBIX AaHHBIX JO/AKHA OBITH
CBsI3aHa C TOAPOOHBIM M3yJeHreM peabeda 1 IrpaHy-
AOMETPUYECKOTO COCTaBa OTAOXKEHUN ITOACTUAAIO-
1IIel TIOBEPXHOCTH.

Lake Baikal

Puc. 7. Kapra auddepennnariun pacTUTeAbHOCTH Ha BOCTOYHOM MaKpocKAoHe Barikaabckoro xpedra:

1 — BBICOKOTOpBE AMIIIEHHOE UAM C pa3PesKeHHOI! IMMOHePHON pacTUTEABHOCTHIO, 2 — aABIIMIICKHUE AyTa, 3 — IOATOABLIBI C
3apOoCAsSMU KeApOBOTo cTAaHuKa (Pinus pumila), 4 — IIOATOABIIBI C Pa3peSKEHHBIMY KyCTapHUKaMH, 5 — 3apocan
KeApOBOTO CTAaHNKa, 6 — XBOITHBIE Aeca, 7 — IIMXTOBLIe Aeca, 8 — AMCTBeHHIYHEIe Aeca, 9 — cocHOBhIe Aeca, 10 — Gepesosrie
VI OCHHOBBIE Aeca, 11 — pasHOTpaBHbIe Ayra 1 6010Ta, 12 — ropHble crenn
Rys. 7. Mapa zréznicowania roslinnosci na wschodnim stoku Gér Bajkalskich:

1 - wysokie gory pozbawione roslinnosci lub z rzadka roslinnoscia pionierska, 2 — taki alpejskie, 3 — strefa podgolcowa z
zaroslami krzewiastej limby (Pinus pumila). 4 — strefa podgolcowa z rzadkimi krzewami, 5 — zarosla krzewiastej limby, 6 —
lasy iglaste, 7 - lasy jodlowe, 8 — lasy modrzewiowe, 9 — lasy sosnowe, 10 —lasy brzozowe i osikowe, 11 —faki i bagna, 12 -
gorskie stepy

3AKAIOYEHNME

PesyabTaThl mpoBeJeHHBIX MCCAeAOBaHUI TTOKA3HI-
BAIOT, 4TO MCIIOAb30BaHIE 3aBUCUMOCTU MEXAY OT-
HOIIIEHMEM PacCTUTeABHBIX cOO0OIIecTs K pakTOpy
YBAQKHEHMS U MX CIeKTPaAbHBIMU XapaKTepUCTu-
KaM, C yuyeToM ucnoab3osanus LIMP mossoasior
IyTeM MHTePIIOAAIUM KapTUPOBaTh TePPUTOPUM
HeoXBaueHHbIe Ha3eMHBIMU MCCA€A0BAHUAMMA.
Taxoro poga mccaegoBaHmus He TOABKO AAiOT
BO3MOXKHOCTb CO3JaBaTh BecbMa Oorartble IIO CO-
Aep>KaHMIO TeMaTUdecKue KapThl, HO U IO3BOASIOT
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yAy4IIaTh AOCTOBEPHOCTh MHTEpPIIpeTaIiuy CITyTHU-
KOBO¥ MHPOPMaIINIL.

IIpesao>keHHas MeTOAMKa, OlpoboOBaHHas Ha
TePPUTOPUM, IPaKTUIECKU He ITpeodpa3oBaHHOM
Je10BeKOM IIO3BOAUT IIPU JaAbHeNIell paspabor-
Ke co3jath Ho1ee CAOXHBIE MOJeAU B3aMMO/eTic-
TBVI KOMITOHEHTOB reorpauiecKo Cpepbl.

Paboma evinonnena npu ghunancosoil nooodepoicke
Tpanma Ipesudoenma PO (MK-3704.2011.5).
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GEOECOLOGICAL FEATURES OF BELARUS LAKES -
THE HABITATS OF RELICT SPECIES ISOETES LACUSTRIS L.

Wriasow B. P. Cechy geoekologiczne jezior Bialorusi jako miejsc wystepowania reliktowego gatunku Isoétes lacustris L.
Na obszarze Biatorusi stwierdzono 16 jezior, w ktérych wystepuje reliktowy gatunek ryblin jeziorny Isoétes lacustris L.
Jeziora badano w latach 1972-2011. Populacje gatunku Isoétes lacustris L. W jeziorach r6zniq sie morfologia roslin,
obfitoscia, czestoscia wystepowania, pokryciem projekcyjnym. Rozwdj populacji gatunku ograniczaja morfometryczne
wskazniki mis jeziornych, hydrofizyczne i hydrochemiczne parametry srodowiska. Ocena tolerancji gatunku w sto-
sunku do $rodowiska wystepowania pozwala na okreslenie warunkow Srodowiskowych: jako optymalne dla 4 jezior
(Bieloje w rejonie tuninieckim; Briedno, Gtubokoje, Czerbomysto), niesprzyjajace — dla 3 (Bieloje w rejonie gorodeckim;
Bieloje w rejonie miadziolskim; Switez) oraz jako normalne — dla kolejnych 8 jezior. Istniejace zgrozenia dla gatunku
i niesprzyjajace warunki srodowiskowe prowadza do dewastacji i zaniku roslin. Najbardziej znaczacym zagrozeniem
dla Isoétes lacustris L. jest eutrofizacja jezior, alkalizacja wod oraz mechaniczne niszczenie (wydeptywanie) roslin.

Baacos b. IT. 'eoskoaormraeckie ocobeHHOCTH 03ep beaapycu — mect oGuranms peankrosoro Buaa Isoetes lacustris L.
B Beaapycn saperucrpupopano 16 Mect oburanus peankrosoro suga. Osepa usydyaan B mepuog ¢ 1972 mo 2011 rr. I'o-
nyasovm BuAa Isoétes lacustris L. B ozepax pazamdaioTcss MOpQoa0Tmet pacTeHul1, 00MAMeM, YaCTOTON BCTPedaeMOCTH,
YaCTHBIM IIPOEKTUBHBIM IIOKPBITVEM. PasBuTie 1onyAsanmii Bija OrpaHNIMBaIOT MOpdoMeTpuIecKre IoKasaTtean Ko-
TAOBMH, I'MAPOPU3NYECKUe VM I'MAPOXMMUYecKue rapaMeTpsl cpedsl. OIleHKa TOAepaHTHOCTM BuJAa K cpeje IIpoms3-
pacTaHus ITO3BOASIET XapaKTepU30BaTh YCAOBIS CpeAbl 03ep KaK ONTUMaaAbHbIe 4451 4-X o3ep (beaoe, AyHmHenkuit p-H;
bpeano, I'nybokoe, Uepbomeicao), HebaaronpusTHeie — aas 3 (beaoe, Topogokckmit p-H; beaoe, Msaaeanscknit p-H;
CBUTA3B) U KaK HOpMaAbHEBIe — e1rje 445 8-Mu o3ep. CyIIiecTByIOe yIpo3sl BUAY 1 HeOAaroNpusTHEIE YCAOBUS CPeAb
IPUBOAAT K yrHeTeHUIO 1 rubean pacrenmit. Hanboaee sHaunmoit yrposoit npouspactanuio Isoétes lacustris L. cayxar
9BTpOodUKaL 03€ep, NoAlle1adUBaHNe BOA I MeXaHIYecKoe YHIITOXKeHNe (BBITalIThIBaHNe) pacTeHNUIA.

Key words: lakes, Isoétes lacustris L., isoetid lakes, environment parameters, anthropogenic impact

Abstract Isoétes lacustris L. are changes in the lakes’ level, eu-
trophication of lakes, alkalizing of water, mechanical
In Belarus 16 habitats of relict species lake quillwort destruction of plants.

(Isoétes lacustris L.) are registered. Lakes were studied
in the period from 1972 to 2011. Populations of Isoétes
lacustris L. in the lakes differ with morphology of plants, INTRODUCTION
abundance, frequency of occurrence, partial projected
foliage cover. Development of populations of the spe-
cies is limited by morphometric characteristics of lake
hollow, hydrophysical and hydrochemical parameters
of the environment. Evaluation of lake quillwort tole-
rance to environmental conditions allows us to charac-

Isoétes lacustris L. (photo 1) is rare boreal amfiatlan-
tic relict species, which grows on limited areas in la-
kes of North America, North, Central and Eastern
Europe, isolated populations are recorded in the

terize lakes’ parameters as optimal for 4 lakes (Beloe, Ural Mts and Western Siberia. In Belarus lake habi-
Luninets district; Bredno; Glubokoe; Cherbomyslo), tats of Isoétes lacustris (photo 2) are located on the
non favorable, which has led to the oppression of the po- ~ south-eastern boundary of the area of species dis-
pulation and destruction of plants (Beloe, Gorodok tribution in the island locations. Protection catego-

district; Beloe, Myadel district; Svityaz’) and normal ry — 3, included in the Red List of Belarus (1981,
for 8 lakes. The most significant threats to growth of 1993, 2005).
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Photo 1. Isoétes lacustris L. of Glubokoe lake, Polotsk
district (phot. by B. P. Vlasov)

Fot. 1. Poryblin jeziorny Isoétes lacustris L. z Jez. Glu-
bokoje w rejonie potockim (fot. B. P. Wtasow)

Photo 2. Typical habitat of Isoétes lacustris L. — Glubokoe
lake (phot. by B. P. Vlasov)

Fot. 2. Typowe siedlisko Isoétes lacustris L. - Jez. Glu-
bokoje (fot. B. P. Wiasow)

Development of populations is determined by
environmental factors and first of all by such as pH,
transparency of water, mineralization, nutrient (nitro-
gen and phosphorus) and organic matter content.
As a result of anthropogenic impact — eutrophica-
tion of lakes and alkalizing of water, mechanical
destruction of plants (trampling) and other threats,
distribution of Isoétes lacustris L. populations during
recent decades has been decreased dramatically. As
a result of eutrophication the number of lakes habitat
of Lake Quillwort has declined in Germany and
Netherlands by more than 87%, in Poland by 11%,
by 50% for the last 100 years in Denmark. Less rate
of extinction of isoetid lakes is observed in Scandi-
navia, Great Britain and Ireland (VOGE, 2002; 2004;
FREE et al., 2009; ArRTS GHP, 2002).

The current threat of extinction of species re-
quires objective information on the ecological state
of its habitats: environment parameters of lakes and
existing risks to populations (types, exposure sources
and concentrations of pollutants). Effective measure
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for the species conservation can be development of the
protection strategy, including of lake habitats in the
list of protected areas and monitoring of populations,
which is part of the governmental policy in the field
of nature conservation and environmental protection.
Goals and objectives of Isoétes lacustris populations
monitoring as well as their habitats meet the overall
objectives of the integrated monitoring of the environ-
ment, which includes observation, evaluation and
prediction of anthropogenic changes in the state of
ecosystem, and its responses to these changes.

MATERIALS AND METHODS

Study area

Studies have been conducted in the area between
52° and 56° ¢ N and between 25° and 30° A E. The
climate of Belarus is moderately continental with
cold, wet winters and warm summers. Annual preci-
pitation is 650-750 mm, the average January tem-
perature in the range from -4°C to -8°C, in July:
+17++19°C. Average growing season is within ran-
ge 184-208 days. The study of lakes and aquatic ve-
getation were carried out during growing season
annually from 1973 to 2010. Sixteen lakes for which
occurrence of Isoétes lacustris L. was reliably proofed
by herbarium specimens were studied. In Lake Be-
loe (Belozersk district) habitation of the species was
not confirmed since 1970. List and characteristics of
lake habitats of known populations of Isoétes lacus-
tris in Belarus are presented in fig. 1 and table 1.

Lake characteristics

Research of the following parameters of lakes — ha-
bitats of Isoetes lacustris, was conducted: morphome-
try and structure of the lake hollows, catchment area
and structure, the chemical composition of the water
(the content of major ions and nutrients) and bottom
sediments. Water transparency was measured by
Secchi disk, color of water was assessed by chro-
mium-cobalt scale. Depth maps and distribution of
sediments in all studied lakes were plotted.

Study subject

The study of Isoetes lacustris L. was conducted at the
highest water vegetation survey according to the me-
thod (VLASOV, GIGEVICH, GRISHENKOVA, 2011). It we-
re assessed species composition of macrophytes, width
and depth of growth, biomass of plants (dry weight),
layering, occurrence of species (1-7 points), the abun-
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Fig. 1. Location of lakes, habitats of Isoétes lacustris L. in Belarus
Rys. 1. Lokalizacja jezior, w ktérych wystepuje Isoétes lacustris L. na obszarze Biatorusi

Table 1. List of known populations of Isoétes lacustris L. on the territory of Belarus

Tabela 1. Lokalizacja i charakterystyka znanych populacji Isoétes lacustris L. na obszarze Biatorusi

. - Characteristics of
Location & = .
- o w & populations Measures of protection, monitoring of
% | Lake, district ] o
g o @ populations™
5 N E 2| AD | PFPC | O B
= 4 2|3 &
1 | Beloe, Gorodok | 55°4929" | 29553:10" | 25 | 89 | 2 | 10 | 10 | opopa | VRfure reserve “Surimnois planned to
organize (1)
2 Beloe, Luninats | 5292259 | 26°38'35" | 0.2 17 5 k0 90 0,360 | Biclogical reserve “Luninsky” (1, 2)
E Beloa, Miadel 54°07'82" | 26°2452" | 19 | 8.1 1 10 10 NP “Narachansky” (1, 2)
Establish t of protecti i f th
4 |Beloe, Polotsk | 55%37'20" | 28°3749" 3| 30 | 20 abTeTment of protection tegime of Te
area 1s requlred
5 Belos, Rosson 55°59'34" | 28°27E2" | 1.2 | A6 3 20 30 | 0.062 | LR “Krasny Bor”, status [BA {1, 2
‘ Beloe B, 5504043 | 99533917 | 15 10 3 10 10 Estal:.)lishmetnt of protection regime of the
Folotsk area is required
7 Beloa M., 55eapost | 9903340 | 0.9 1 3 19 19 Estal:.)hshmetnt of protection regime of the
Polotsk area is required
3 Bredrno, Rosson | 5E°E9'54" | 2B°28'55" | 0.3 47 5 30 100 | 0124 | LR “Krasny Bor”, status IBA (1, 2)
Glubokoye,
A ‘1‘ tokoye 5504147 | 29°275" | 04 | 12 | 3 | 40 | 50 SNR. “Glubokoe- Velikoe Ostrovito” (1)
clots
10 Frivos, Ushachi | 557956 | 29°154" | 45 32 3 20 30 0,10 | SNE “Krivoe” {1, 2)
1 Losvido, sEoypast | 3001500 | 1.4 | 90 3 19 20 Estal:.)hshmetnt of protection regime of the
Gorodok area is required, (1)
Ostrovite V., . .
12 Polotek 5E°41'35" | 29°31'B0" | 05 & 3 40 20 SNER “Glubokeoe-Velikoe Ostrovite™
olors
13 Fichi, Braslav EE°41'4D" | 26°41'60" | 12,9 | B2 3 5D 20 0,132 | SNR “Richi” (1)
Switiaz,
14 I\;” 1z qop | 5D | 25tmeser| 22 |15 |2 | 10 |10 LR “Svitiaziansky” (1)
ovogrudo
Cherbomyslo, . .
15 Polotsk ERe47'4R" | 29°UR'31"| 0B |69 =] 20 El SHE “Glubokeos- Velikoe Cetrovita”
Cleunewats,
16 Rosson 5A°01'34" | 28°32%63" | 0.2 |- - - - - LR “Krasny Bor”, status [BA (1, 2)

*Note: AD — Abundance Drude, in balls; PFPC — Partial foliage projective cover; O — Occurrence,%; B - Biomass, kg/m?; NP — National
Park; LR - Landscape reserve; SNR — State Nature Reserve; 1-Index plot of water plants monitoring of the National System of monitoring

of Environment (IP WPM); 2 — survey points of integrated monitoring of the National System of monitoring of Environment (SP IM)
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dance (1-6 points), partial foliage projective cover
(1-100%). Tolerance of species to the environment
was evaluated with respect the above-mentioned
indicators as following: “Optimum" (coenotic and
environmental) correspond to the maximum values,
"Oppression” — the minimum values, "Extinction" —
the presence of individual plants. Maps showing the
distribution of water vegetation and weediness in
the locality of Isoetes lacustris growth were plotted.

RESULTS
Lake parameters

According to typification of lakes by the species com-
position of vegetation, the character and extent of
growth of aquatic vegetation (GIGEVICH, VLASOV, VY-
NAEV, 2001), the lakes — places of the of Isoétes lacu-
stris L. growth are belong to the isoetid type, often
called also as Lobelia lakes, which possess a number
of specific characteristics and allow to select them
as individual group. Almost all isoetid lakes in Bela-
rus are of glacial origin, only some are karst (Lakes
Svityaz’, Beloe, Luninets district). All lakes are

shallow and not great by area. Hollows have a
simple structure: a round or oval by shape, slightly
sinuous coastline, funneled shape structure of the
bottom. Littoral (1.0-1.5 meters depth) is narrow,
flat, occupies usually 10-20% of the water area, com-
posed of sands and silted sands. Sublittoral slope is
not wide, steep, composed of sandy silt. Lake bed
is flat, composed of detrital sapropel. The coasts are
usually steep, formed by sand and peat, covered with
wetland vegetation. The floodplain is not expressed.
The slopes of the hollow are of 5-10 meters height,
steep, with some slope areas, composed of sands,
mostly covered by forest, rarely occupied by areas
of mixed grassy meadows. Watersheds have a small
area, mainly composed of sand, covered with pine
trees. Catchment area of majority of lakes has small
spot of upland bogs adjacent to the aquatorium. By
hydrological indicators most lakes are weakly run-
ning, evaporation or drain reservoirs. Lake Richi,
Losvido and Krivoe have inflow of surface water
from the catchment area. The main parameters of
lakes are presented in table 2.

Table 2. Diapason of variation and the mean values of morphometric parameters of isoetid lakes in Belarus
Tabela 2. Zakres zmian érednich wartosci parametréw morfometrycznych jezior Biatorusi, w ktérych wystepuje Isoétes lacustris L.

Indices min — max Mean +SD
Mirror area, km? 0,23-12,89 2,80+3,96
Maximum depth, m 4,70-51,90 ,28+12,37
Medium depth, m 1,90-10,20 5,40+2,60
Length, km 2,58-7,08 2,58+2,11
Maximum width, km 1,4-4,88 1,41+1,24
Medium width, km 0,71-2,06 0,71+0,52
Coastline length, km 1,70-33,44 9,05+9,58
Water-shed area, km?2 0,31-123,00 21,65+41,44
Under forest, % 17,00-100,00 75,88+27,92
Under wetland, % 0,00-13,00 1,98+4,44

Hydrochemical parameters of water body of
lakes are influenced by the nature of water supply
and shape of the basin. Water body is clearly stra-
tified, temperature and dissolved gases are reduces,
and the concentration of major ions increases from
the surface to the bottom. The surface layers of wa-
ter in the summer are warmed up well (19-21°C)
and saturated with oxygen (81-113%), the content
of free carbon dioxide is 0.9-6.6 mg/l. Water cla-
rity is high - 2.0-9.5 m, colour of water is low
(540 grad. by Cr-Co scale). Active reaction of wa-
ter changes ranges from acidic (pH value of pH 4.5)
to alkaline (pH 8.2) (table 3). In the chemical com-
position of water the lakes belongs to the hydro-
carbonate class of calcium group. The structure
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of the ion composition can be presented as:
HCOs> SO«* >Ca? > Cl- > Mg? > Na*> K*

Mineralization of water in the lakes is 23-230
mg/l. The ratio of lakes with salt content up to
50 mg/l is 44%, with a mineralization over 200
mg/l - 18% of the isoetid lakes. For the content of
chemical elements in the water stratification is also
stated: at depth increasing the content of all core
elements of mineralization is growing. The content
of nutrients during growing season is low (total
nitrogen 0.01-0.8 mg/l, phosphate is about
0.01-0.02 mg/l). The amount of organic matter as
minor: permanganate oxidation is 0.7-9.8 mg O/l
bichromate - 4,7-47,2 mg Oz/1.




Isoétes lacustris characters

In of the studied lakes Isoétes lacustris L. is the
main cenosis creating species, which form the lo-
wer layer of the aquatic plants. Species grows
mainly in lakes in areas of shallow littoral zone at
a depth of 60 to 150 cm. In the two lakes (Cherbo-
myslo; Beloe, Luninets district) it grows in the
littoral and on a flat bed on the depth of 4.0-5.0 m,
where it forms underwater meadows. As a rule

species forms pure or mixed associations. Lobelia
dortmanna L. is an accompanying cenosis creator
(Svityaz’; Bredno; Beloe, Luninets district). Species
prefers ecotopes with sandy silt and silty detrital
soils.

In the lakes with favorable environmental con-
ditions species density varies from 4 (on the peri-
phery of the association) to 6 points (under opti-
mal conditions for the growth; table 1). Partial fo-
liage projective cover is 30-100%. In the lakes with

Table 3. The range of variation and the mean values of hydrochemical parameters of the water body of the lakes, habitats of

Lake Quillwort (Isoétes lacustris L.)

Tabela 3. Zakres zmian $rednich warto$ci parametréw hydrochemicznych wéd jeziornych, w ktérych wystepuje poryblin

jeziorny (Isoétes lacustris L.)

Parameters min — max Mean +SD
Transparency, m 1,90-9,50 4,57+1,70
Water color index, Cr - Co 5,00-20,50 14,37+4,62
pH 4,85-8,51 7,20+1,00
HCOs, mg/l 5,80 140,02 45,64+43,14
Ca, mg/l 2,27-37,29 11,65+11,51
Mg, mg/l 0,24-11,41 2,94+3,19
Cl, mg/1 1,25-10,63 3,51+2,71
SO4, mg/l 1,00-12,60 6,27+3,60
Fe, mg/1 0,00-0,23 0,10+0,07
Si, mg/l 0,00-1,12 0,37+0,37
Na+K, mg/l 0,51-6,00 2,77+1,82
Nitrite nitrogen, NO2, mg/1 0,01-0,20 0,05+0,08
Nitrate nitrogen, NOs, mg/1 0,01-0,23 0,09+0,07
NH;, mg/1 0,06-1,40 0,35+0,40
PO4, mg/1 0,00-0,08 0,02+0,02
Prot, mg/1 0,00-0,06 0,02+0,02
Mineralization, mg/1 16,60-215,45 70,87+66,38
Permanganate oxidizability, mgOz/1 0,72-7,65 4,71+2,00
Bichromate oxidizability, mgO2/1 3,20-47,20 21,91+15,05

the most optimal conditions for the growth (Glubo-
koe, Cherbomyslo, Bredno) for 1 m? of the bottom
there are 20-30 plants, plant height ranges from 9-11
cm, rarely up to 13 cm. Occurrence of species in the
lakes varies significantly: 4 lakes has the occurren-
ce from 50 to 100%, 4 lakes — 30%, 6 lakes has less
than 30% of species occurrence (table 1).
Hydrophyton of aquatic plants by the degree
of adaptation to the aquatic environment is presen-
ted by following species: water — Lobelia dortmanna L.,
Menyanthes trifoliata L., Calla palustris L., Phragmites
australis (Cav.) Trin. ex Steud., Schoenoplectus lacus-
tris (L.) Palla, Equisetum fluviatile L., Sparganium gra-
mineum, Eleocharis palustris (L.) Roem. et Schult.,
Juncus conglomeratus L., Carex omskiana Meinsch,
fully submerged in water plants — Nuphar lutea (L.)
Smith, Potamogeton natans L., Persicaria amphibia (L.)
S.F. Gray f. aquatica), floating on the water surface
with leaves and flowers — Litorella uniflora (L.) Aschers.,
Nitella gracilis (G. M. Smith) Ag., Utricularia vulgaris L.,
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Potamogeton lucens L., Potamogeton praelongus Wulf.,
Potamogeton perfoliatus L., Myriophyllum verticillatum L.,
Drepanocladus Sendtnen Warnst.

DISCUSSION

Evaluating the role of limnological parameters as
limiting factors of Isoétes lacustris L. growth and de-
velopment in reservoirs of Belarus the statistical da-
ta processing of integral natural observations was
conducted. The correlation between morphometric
and physicochemical parameters of the lakes during
the growing season and value of species density
(by scale of Drude), partial foliage projective cover
and occurrence were estimated.

The results of the analysis showed that the en-
vironmental and climatic conditions — fluctuations
of temperature and water level vary in the range of
longstanding mean values and generally favorable




for the growth of species throughout the country,
but lake habitats of Isoétes lacustris L. possesses
azonal features. Morphometric characteristics of la-
kes have a wide range of variability and are not limi-
ting factors for the species growth. The exception is
the area of shallow with a depth up to 2 meters,
which in combination with the water transparency
value limits the area of plant growth in the lake
aquatorium. In spite of the seasonal variation phy-
sicochemical parameters for the selected isoetid
lakes have similar values, for the others large scale
of fluctuation limits was revealed.

Lakes that serve as habitats for Isoétes lacustris
have a number of specific features. According to the
distribution dendrogram the lakes are combined in-
to three clusters with similar characteristics of the
populations and habitat conditions (fig. 2). The first

group consists of mesotrophic lakes: Krivoe, Losvido,
Richi. This lakes are characterized by large lake and
catchment area (4-12.8 km?and 65-123 km?, corres-
pondingly), great depth (from 20 to 51 m), the pre-
sence of surface flow and low proportion of forests
(17-32%). Hydrochemical parameters are characte-
rized by high mineralization (140-240 mg/l), high
acidity (range of summer pH values is 7.3-8.5), wa-
ter color index is > 20°, the concentration of total
phosphorus lies in the diapason 0.02-0.03 mgP/I.
The species composition of macrophytes at this la-
ke group is rich (about 20 species). Populations of
Isoétes lacustris in this locations are characterized
with medium to low values of abundance, occur-
rence and projective foliage cover of the species
(table 1).
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Fig. 2. Dendrogram of distribution of lakes by characteristics of Isoétes lacustris populations and its habitats. Notes: Lakes
are indicated by the numbers as in table 1.
Rys. 2. Dendrogram rozmieszczenia jezior na podstawie charakterystyki populacji Isoétes lacustris i ich siedlisk. Uwaga:
numery jezior jak w tab. 1.

Of great interest are the second, the largest (mo-
re than 50% of the lakes) group, that includes acido-
trophic (Bredno, Glubokoe, Bol’shoe Ostrovito) and
mesotrophic (Beloe, Gorodok district; Beloe Maloe;
Beloe Bol'shoe; Svityaz’; Beloe, Polotsk district) lakes.
The lakes have a small water surface area (0.2-1.5 km?)
and catchment area (0.3—-1.9 km?), which is covered
with forest and bogs (50-100%). Physicochemical pa-
rameters of the water body of this group are chara-
cterized by low mineralization (12-80 mg/l), summer
acidity values at a range pH 4.8-7.2, color of water
values about 10-20°, concentration of total phospho-
rus 0.01-0.03 mgP/l, high water transparency at dia-
pason from 4 to 9.5 m.

Populations of Isoétes lacustris L. of this habitats
are basically characterized with values from average
(acidotrophic lakes) to low (mesotrophic lake) of
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abundance, projective foliage cover and occurrence
of the species.

In smallest third cluster were segregated two
lakes — acidotrophic Cherbomyslo and mesotrophic
Beloe (Luninets district), which are characterized with
the maximum values of indicators of Isoétes lacustris
populations growth and development (abundance,
the projective foliage cover and occurrence), in ge-
neral indicating this lakes are optimal coenotic and
environmental conditions for species habitat. Only
in this lakes there were recorded most productive
mats of Isoétes lacustris L., which forms the "under-
water meadows" at depths of 2-4 m. Individual
plants of the species are characterized by specific
morphological features as described (VOGE, 2002).

For the evaluation of the contribution of speci-
fic environmental factors (hydrochemical parameters
of aquatic habitat) for the state and development of
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Fig. 3. The distribution pattern of indicators of Isoétes lacustris L. populations’ cenotical characteristics (tolerance),
depending on the limiting environmental factors: water transparency (A), colour of water (B), acidity pH (C), general
mineralisation (D). Note: X — axis: 1 —" Extinction", 2 - "Oppressed", 3 - "Norma", 4 - "Optimum".

Rys. 3. Rozmieszczenie wskaznikdw charakterystyki cenotycznej populadji Isoétes lacustris L. W zaleznosci od czynnikow
$rodowiskowych: przezroczystosci wody (A), koloru wody (B), kwasowosci pH (C), mineralizacji ogélnej (D).
ITpumeuanne: na osi X: 1 — ,wymieranie”, 2 — ,dewastacja”, 3 — ,norma”, 4 — ,,optimum”

Isoétes lacustris population in Belarusian lakes it was
assessed the correlation between hydrophysical pa-
rameters and population’s cenotical status. It was
revealed that the most significant influence has pH
value, transparency, colour of water, in less extent
mineralization, and the balance of optimal values
of these parameters for the development of the spe-
cies was estimated (fig. 3).

Environmental threats for the Isoétes
lacustris populations

Almost all lake habitats of Isoétes lacustris L. are or-
ganized for the protection within national hydrolo-
gical and landscape reserves (table 1). Anthropogenic
impact on protected areas is governed by the gui-
delines and protection regimes. The shore lands and
watersheds of the lakes, except Krivoe, Losvido and
Richi have no settlements and agricultural land, ho-
wever, the lakes with scenic coastline are extensi-
vely used for recreation and tourism, amateur fishing.
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It is possible to mention the main threats to Isoétes
lacustris habitats in Belarus: change in chemical com-
position of water and eutrophication of lakes in the
result of intensive recreational use of aquatoria and
coasts (Svityaz’, Beloe, Myadel district). Eutrophica-
tion is manifested as increasing of the concentration
of nitrogen and phosphorus, hydrogen index (pH),
reducing transparency. Mechanical damage and
trampling of plants by swimmers, damage by fishing
tools (nets, anchors) are also pose a threat to the spe-
cies populations (VLASOV, 2012).

Effective measure to preserve the species Isoétes
lacustris is the use of designed procedure of evalu-
ation of populations and their habitats, based on in-
tegrated ecological and genetic monitoring, aimed at
the evaluation of the genetic diversity parameters of
the populations through the use of DNA markers
(SCHWARTZ, 2007; VLASAVA et al., 2011). According to
obtained data (Vlasava N. B. — personal communi-
cation), population-genetic parameters for the 4
studied localities (Beloe, Lininets district; Svityaz',
Glubokoe, Cherbomyslo) on the basis of designed



for Isoétes lacustris L. RAPD-and ISSR-markers we-
re identified; extremely vulnerable populations with
low adaptive genetic potential were revealed (Svi-
tyaz’ and Beloe) among studied. Based on the ha-
bitat monitoring data of Isoétes lacustris L. and quan-
titative characteristics of genetic resource of the spe-
cies evidence-based recommendations for the conser-
vation of gene pools of the species according to the
level of intra- and interpopulation genetic diversity
were proposed (VLASAVA, VLASOV, DZHUS, 2012).

CONCLUSIONS

As a result it is possible to conclude, that on the
territory of Belarus there is a very limited number
of lakes favorable for the habitat of Isoétes lacustris
L. According to limnological characteristics and the
type ranking investigated lakes have azonal cha-
racter. Population differences indicate that only about
2/3 of the total number of lakes possesses favorable
conditions for sustainable growth of the species. Ba-
sed on long-term monitoring data it is possible to
assume physical and chemical parameters of the
environment (transparency, pH, color, total mineral
waters) as a main limiting factor of Isoétes lacustris.
distribution. In the wake of the widespread process
of lakes’ eutrophication there is a risk of deteriora-
tion of water quality and the extinction of relict spe-
cies Isoétes lacustris L. Effective measure to preserve
the species from the danger of extinction includes
the organization of the monitoring, creation of na-
ture reserves, strict observation of conservation re-
gime, restriction for the use of the territories — habi-
tats of the endangered species.
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