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ZAKLJUCNO POROCILO ZA OBDOBJE 1994 - 1997

L. Cilji projekta:

1. Ali so bili cilji projekta dosezeni?

v celoti
( b)) delno
c) ne

Ce b) in c), je potrebna uremeljitev.

V prijavi je bilo za projekt s predvideno dispozicijo najavljenih 34052 ur (za 5 letno trajanje),
po pogodbi predvidenih (brez upoStevanja dinamike MR) je bilo 6678 ur, stvarno placanih
(pogodbeni aneksi) pa je bilo le 5077 ur. Zaradi velike razlike med prijavljenimni in pogodbenimi
urami (stvarno realiziranih - vendar nepla¢anih ur je bilo vseeno nekaj veC in sicer 5636 ur),
tud: cilji projekta niso mogli biti v celoti realizirani.

Zaradi navedenih razlogov je bil v nekaterih togkah projekt poenostavljen do te mere, da sc bili
v raziskavo neposredno vkljuCeni nepreverjent rezultati drugih Studij (npr. karta funkcij gozda)
in da so bile nekatere faze projekta v celoti izpusene. Poudaniti je treba, da Se mi bila
dokon¢ana metodologija vrednotenja ranljivosti funkcij gozda, ovrednotena ni bila novo
zasnovana metodologija PVO za gozdni prostor, manjka pa tudi kvalitativna analiza v raziskavi
uporabljenih podatkovnih virov.

2 Ali so se cilji projekta med raziskavo spremenili?
a) da
CL
Ce so se, je potrebna utemeljitev.

op.: ; :
Cilji se niso spremenili, spremenil pa se je obseg dela predviden za realizacijo ciljev.

1L Porodcilo o realizaciji predloZenega programa dela:

Potrebno je napisati vsebinsko raziskovalno porocilo s kljucnimi deskriptorji (v skladu z
enotno  klasifikacijo -nanosti), kjer mora biti predstavijena raziskovalna hipoteza in
metodolosko-teoreticen opis opis raziskovanja pri njenem preverjanju ali zavracanju ter pri
tem ugotovljena -nanstvena in druga spoznanja. '

I Izkoriscanje dobljenili rezultatoy:

[.  Kaksen je potencialni pomen rezultarov vasega razskovalnega projekia =a:
a) odkritje temeljiih znanstvenih zakonov;
\b_) odkritje novih znanstvenih spoznanj;

- spoznavanje in predvidenje zakonitosti ve¢inoma s strani ¢loveka povzrocenih procesov, kar
bo omogocalo boljse varstvo in zascito naravnih ekosistamov in posredno bolj efektivino
varstvo okolja.



\¢) ) izpopolnitev oziroma razsiritev metodoloskega instrimentarija..
- spoznavanje novih metod dela in uvajanje sodobnih pripomockov (daljinsko zaznavanje,
tehnologya GIS).
d) razvoj svojega temeljnega raziskovanja,

/e% razvoj drugih temeljnih znanosti,;

(M) razvoj aplikativnega raziskovanja;
- izdelava metodologije PVO je med prioritetnimi nalogami Zakona o varstvu okolja

( g)) iazvoj novih tehnologij in drugih razvojnih raziskav.

- metodologija PVO za gozdarstvo bo omogocila hitrejso izdelavo Studiy vplivov na gozdm
prostor v prihodnje in s tem pospesila postopke sprejemanja / spreminjanja prostorskih
ureditvenih in izvedbenih dokumentov.

2. S katerimi razvojnimi cilji Slovenije korelirajo rezultati vasega razskovalnega projekta?

a) Hrana;

b) Kriticne tehnologije,

¢) Racionalizacija proizvodnje in porabe energije;

d) Napredek gospodarske infrastrukture:

- Promet, telekomunikacije,
- Smotrna raba energije,
Varstvo okolja:
- Preprecevanje onesnaZenosti,
- Oblikovarje in odstranjevanje onesnaZenosti okolja;
- Spoznavanje okolja in predevanje vplivov na okolje ter raziskovanje dejavnikov /
ukrepov, ki bi zmanj$evali njegovo onesnazevanje / posSkodbe.

Preprecevanje in zdravijenje bolezni;
Societalni razvoj:
- Stanovanje,
Oblikovanje kulturnih prostorov,
Osnovho izobrazevanje,
Delovni pogoji,
h) Nacionalni razvoj.

- Narodno vprasanje,

- Osnove strategije razvoja Slovenije,

- Ekonomsko planiranje in javne sluzbe;
i) Racziskovanje in izkoris¢anje zemeljskih virov,
J)  Splosno Sirjenje znanja:
- Napredek -nanosti,
- Visokosolsko izobrazevanje;
qp Varstvo pred ekoloskimu nesrecanii;
Obrambna sposobriost.

IR

3. Kateri so neposredni rezultati vasega raziskovalnega projekta glede na -goraj oznaceni
potencialni pomen in razvojne cilje?

Neposredni rezultati raziskovalnega projekta:

- razvoj metodologije za presojo vplivov na gozd:
1) konkretizacija zahtev Zakona o varstvu okolja in splosna aplikacia metodologie. ki jo
omenjent zakon predvideva.
h) prenos metodologye v gozdarstvo.




¢) nova pridobljena tehnoloska in metodoloska znanja.

4 Kaksni so lahko dolgoroéni rezultati vasega raziskovalnega projekia glede na =goraj
oznaceni potencialni pome:n in razvojne cilje?

Dolgoro¢na rezultata sta predvsem:
- zmanjsanje zunanjih vplivov na gozdni prostor (povecana stabilnost okolja) zaradi

predvidljivosti vplivov in nacrtovanja omilitvenih ukrepov,
- zmanjSanje materialnih skod v gozdnem okolju.

5. Kako boste izkoristili dosezena znanstvena spoznanja?
Rezultati bodo operativno uporabljeni pri gozdarskem delu. Metodologija bo prenesena v
prakso predvsem na podrogju vrednotenja gozdnega prostora in ocenjevanja njegove ranljivosti
ter odzivov na zunanje vplive, prav tako pa bo mstodologija uporabna v drugih disciplmah, ki
se ukvarjajo s prostorom (kadarkoli bo prihajalo tudi do posegov v gozd).

0. ksna je verjetnost, da bodo vasa znanstvena spoznanja delezna /ud/ najvecjega odziva?
@ v domacih znanstvenih krogih,
v mednarodnih znanstvenih krogih,
) ) pri domacih uporabnikih,
) pri mednarodnih uporabnikih;

op.:
Razvoj metodologije za izdelavo $tudij PVO je prednostna naloga varstva okolja in je predpisan

oziroma sledi smemicam Zakona o varstvu okolja. Odmevnost je zato pricakovana pri vseh
disciplinah, ki se ukvarjajo s prostorom, prav tako pa tudi pri tistth, ki posegajo v prostor.
Najbolj odmevni bodo rezultati seveda znotraj gozdarske stroke, uporabni pa v okviru
operativnih projektov ter pri razvoju metodologij in tehnologij za vrednotenje gozduih funkcij.

7. Kdo Ze izraza interes po vasih znanstvenih spoznanjih?

Interes po znanstvenih spoznanjih raziskovalne naloge se izraza na nivoju drzave ze v Zakonu o
varstvu okolja, nadalje je ves &as izraZen tudi znotraj gozdarske stroke in v ostalih temeljnih
mmanstvenih disciplinah ter v sluzbah, ki se ukvarjajo z varstvom okolja in prostorskim
planiranjem. '

Interes in potreba po metodologiji PVO za gozdni prostor se kaze ze nekaj casa, saj se ze od
leta 1974 izdelujejo presoje vplivov na okolje za razli¢ne posege v prostor. zaradi pomanjkljivih
tehnologij in metodologyj vrednotenja pa so le-te zal dostikrat pomanjklpve, prepuscene
sub;ektiviim presojam i odlo¢itvam.

8. Stevilo diplomantov, magistrov in doktorjev, ki so zakljucili studij = vkljucenostjo v
raziskovalni projekt? :

Predviden je zakljucek in izdelava ene magistrske naloge (rok: apnl 1998).

V. Sodelovanje z inozemskimi partnerji:

/. Stevilo in oblika formalnega raziskovalnega sodelovanja s tujini  raziskovalnini
ISTHICTCNL




V letu 1995 je potekal tritedenski Studijski obisk dveh sodelavcev na projektu (izmenjava
gtudentov) na Ludwig-Maimilian Universitat v Freisingu (Miinchen).

leta 1997 pa je prisla v Slovenijo na dvodnevno ekskurzijo skupina Studentov z iste univerze.
Cilj njihovih ogledov so bili nacionalni parki in ohranjena gozdna obmocja (Triglavski narodni
park, Kocevski gozdovi), zanje pa so bila organizirana tudi kraja predavanja in predstavitve
gospodarjenja in upravljanja z gozdovi ter gojenja gozdov v Sloveniji.

2. Kaksni so rezultati tovrstnega sodelovanja?
V okviru prvega omenjenega obiska smo pridobili nemsko projektno. zakonodajno i bazi¢no
literaturo s podrogja PVO ter izkusnje s podrogja vrednotenja okolja oziroma gozdnega

prostora na Bavarskem.

Drugi pomemben rezultat obeh obiskov pa je navezava stikov s tujimi strokovnjaki, ki se
ukvarjajo z enakim ali podobnim podrogjem dela ter nadaljnja sprotna izmenjava strokovnih
izkusen;. :

V. Bibliografija in drugi raziskovalni rezultati:

A Bibliografski podatki za posamezne raziskovalce morajo biti obdelani in posredovani v
skladu s prilozenimi Navodili za vodenje bibliografij raziskovalcev v okviru sistema
COBISS z obvezno rekapitulacijo reziskovalnih rezultatov vseh raziskovalcev na projektu.

2. Kot dokazilo -a bibliografijo priloZite izpis iz COBISS-a = oznacbo del, ki so bila
izvedena v okviru projekta. V prineru, da bibliografija Se ni vnesena v COBISS, jo
pripravite po tipologiji COBISS-a in priloZite fotokopije naslovnih strani in kazal, za
patente in prenose v prakso pa ustrezna druga dorazila.

3. Za pripravo zakljuénih poroéil za podoktorske projekte vikljucno s podokiorskimi projekti,

ki so bili sprejeti v program vitalizacije, uporabljajte prvo stran porocila za podrodje

temeljnega raziskovanja.



POROCILO O REALIZACHI PREDLOZENEGA PROGRAMA DELA
GDK 907.3 + 181.48 (497.12)

Kljuéne besede:

Varstvo gozdnate krajine, presoja vplivov na okolje (PVO), ranlpvost gozda, prostorsko
modeliranje

NAMEN IN CILJ RAZISKAVE

Presoja vplivov na okolje je v Sloveniji razmeroma novo podrogje. Ceprav so jo posamezne
discipline (predvsem krajinska arhitektura, urbanizem, kemija, geografija, gozdarstvo) bolj ah
manj uspesno razvijale ze dalj Casa, pa ne moremo mimo dejstva, da je najvecje premike na tem
podro&ju sprozil 1. 1993 sprejet Zakon o varstvu okolja, ki tovrstne Studije zahteva pred vsakim
ve€jim posegom v prostor. Glede na to, da je osnovni namen presoje vplivov na okolje (PVO)
dologitev in ovrednotenje predvidljivih ucéinkov na okolje, sprozenih zaradi clovekovih
posegov, ti pa so lahko razlicne narave in intenzitete, je raznolikost metod dela in pristopov na
tem podro¢ju povsem razumljiva posledica.

V slovenskem gozdarstvu se podro¢je PVO doslej ni sistemati¢no razvijalo. Pred letom 1993 je
bilo naravnano predvsem na izdelavo operativnih Studij ob vecjih posegih v gozdni prostor in v
nacrtovanje sanacij (pri zahtevnejSi gradnji gozdnih cest, nerealiziran sistem pretoCnih elektram
na reki Muri, infrastrukturni koridomnjt - plinovod, elektrovod), nikakr$nih poudarkov pa ni bilo
na razvoju v gozdarstvu splosno veljavnih in mednarodno primerljivih metodologij. Zaradi
dejstev, da gozd pokriva veC kot polovico nacionalnega ozemlja, da so gozdni proizvodi
pomembni obnovljivi naravni viri, da je gozd velika prostorska rezerva in nenazadnje, da so
Zakon o varstvu okolja in elementi metodologije PVO z minimumom obveznih kazalcev
obvezni tudi za gozdarstvo, pa je raziskava ve¢ kot nujna.

Ob upostevanju navedenega sta glavna cilja projekta naslednja:

* spoznavanje zakonitosti razvoja in odzivov gozda na raznovrstne clovekove vplive,
» razvoj metodologije za dolocanje in ovrednotenje predvidljivih u¢inkov na gozd,

konkretni cilji projekta pa so:

1) spoznavanje teoreticnih osnov PVO,
2) terminoloska analiza,
3) metodoloska analiza, ki vkljucuje raz¢lembo in dolocitev GIS slojev, potrebnih za izdelavo
PVO study,
4)1zdelava metodologie za oceno ranljivosti gozda,
5) izdelava metodologije za presojo vplivov na gozd (za izbor varant posega, za lokacijski
Nivo) in sicer:
- izdelava metodologije PVO za gozd
- ocena vpliva posega na fragmentiranost gozdne matice
- izdelava kataloga posegov. za katere je obvezna PVO za gozd
- izdelava kontrolnega szznama vplivov posegov na gozd
- izdelava kontrolnega s2znama omilitvenih ukrepov pri posegih v gozd
0) preizkus metodologije za oceno ranljivosti gozda in presojo vplivov na gozd na Studnskem



primeru. .
7) priprava splosne metodologije (mmimum obveznih kazalcev za gozdarski PVO) za
posamezne tipe posegov in ovrednotenje obeh metodology).

OPIS VSEBINE IN DELA NA PROJEKTU

Prvi del projekta je splogen in obravnava problematiko PVO ter termmolosko analizo, osrednj
- konkretnejsi del se ukvarja z ranljivostjo gozda in s PVO, s posebnim poudarkom na trenutnih
(pred obratovanjem) in kasnejsih (po obratovanju) vplivih, v tretjem delu pa sta obe
metodologiji preizkuSeni na primeru gradnje avtoceste.

V skladu z novimi znanstvenimi spoznanji, da imajo vplivi na razli¢nih prostorskih ravneh
raznovrstne uéinke, je projekt izdelan v dveh stopnjak. Ker je treba na velikoprostorski ravni
ovrednotiti predvsem vpliv u¢inkov posegov na §irSe okolje, sta za regionalno raven izdelani
tako splogen model za oceno ranljivosti (stabilnosti gozda in njegovih funkcij), kot model PVO
na nivoju variant (ocena prizadetosti funkcij). Poudariti je treba, da obe metodi vrednotenja
izhajata iz analize funkcij gozda. V nasprotju s prvim, se drugi, lokacijski nivo PVO ukvara s
konkretnimi vprasanji kot so: kateri in kako mo&ni so vplivi posega na konkretni prostor in 0Zzjo
okolico, kaksne naj bi bile nastale okoljske poskodbe in $kode, kako poSkodbe v konkretnem
okolju kar najbolj omiliti, & Ze ne prepreiti itn. Za Studijski primer je bilo izbrano obmogje
med Ljubljano in Celjem (regionalni nivo) ter okolica DomzZal (detajlni-lokacijski nivo).

Zaradi Sirine problematike je bila vsebina naloge smiselno porazdeljena med sodelujoce
institucije. Veéino dela je v skladu z dodeljenimi urami opravil Gozdarski indtitut Slovenije. Pri
splosnem delu je sodeloval Intitut za geografijo, ki je pripravil seznam posegov in njihovih
moznih vplivov, v osrednji del je bil z analizo fragmentacije krajine vkljucen gozdarski oddelek
pri Biotehniski fakulteti (pomen fragmentacije krajine je obrazloZen posebej), pri oblikovanju
poroéila pa sodelujejo vse tri mstitucie.

Pri 1izdelavi projekta so bile uporabljene naslednje metode dela:

AKTIVNOST NAMEN METODA

osnove PVO in terminoloska analiza

spoznavanje problematike

primerjalna analiza domacih in tujih
virov ter domace in tuje zakonodaje

metodoloska analiza z raz¢lembo in
dolotitvijo GIS slojev

ocena primernosti metod dela, ccena
primernosti in nujnosti posameznih’
kazalcev uporabljerith v metodi

primerjalna analiza domacih in tujih
virov. zahteve domace (Zakon o
varstvu okolja, Zakon o gozdovih,...)
in tuje zakonodaje

izdelava metodologije za oceno
ranljivosti gozda

konkretizacija objektivnega modela

domadi in tuji viri, GIS analiza,
metode prostorskega modeliranja

metodologija za PV na gozd in :a
njegove funkcije (regionalni in
lokacijski nivo)

ocena stanja okolja, precvidenje
uéinkov, nacért omilitvenih ukrepov

primerjalna analiza, terenska
inventura, GIS anatliza, daljinsko
zaznavanje, statisticne tehnike

preizkus metod za oceno ranljivosti
gozda in za PV na gozd ter
posplositev metode za posamezne tipe
posezov

kvalitativna in kvantitativna ocena
obeh modelov

terensko preverjanje skladnosti med
modelom in realnim stanjem.
primerjava z drugimi izsledki

ocena metodologij

primernost za rabo v praksi in v
znanosti, ocena potrebnega casa.
ocena stroSkov, ocena zahtevnosti

kvantitativna in kvalitativna presoja.
primerjava z domacii in
mednarodnimi dosezki

REZULTATI




Spoznavanje osnov podrocja ranljivosti in PVO ter terminoloska analiza

Kot osnova projektu je bil opravljen poglobljen pregled literature s podro¢ja ranljivosti in PVO.
Literatura je urejena po tematskih sklopih in dokumentirana v racunalniski bazi podatkov, ki
nudi moznost iskanja virov po razlicnih tematskih geslih in kljucnih besedah. Opravljena je bila
tudi terminoloska analiza. Definicije terminov so prevzete iz Zakona o varstvu okolja (Ur.l. RS
ét. 33/93, ¢len 5) in Zakona o gozdovih (Ur.l. RS st. 30/93, ¢len 3). Za termine, ki 3e niso
zakonsko opredeljeni, pa so prevzete najustreznejSe definicije iz literature. Za termin 'presoja
vplivov na okolje' je na osnovi pregledane literature oblikovana lastna definicya.

Metodologija za oceno ranljivosti gozda in presojo vplivov na gozd

Na osnovi analiz domacih i tujih metodology za vrednotenje gozdnega prostora ter
neposrednega seznanjanja s tujimi pristopi je bil izbran najustreznejsi koncept za vrednotenje
funkcij gozda. V tem smislu so pripravljeni in analizirani tudi podatkovni sloji i potrebne
podatkovne baze.

Kot odgovor na iskanje najoptimalnejSe metode za oceno ranljivosti gozda so nastali trije
modeli, ki vsi izhajajo iz predpostavke, da je gozd najbolj ranljiv obmogjih, kjer so njegove
funkcije posebno poudarjene. Modeli se razlikujejo po metodoloskih pristopih, nekaterih
kriterijih ter koli¢ini in natancnosti uporabljenih podatkov. Vsak od njih ima svoje slabosti in
prednosti.

1. Model ranljivosti gozda, ki izhaja iz kriterijev za oceno gozdnih funkci

Na osnovi kritiéne analize obstojecih metodologi) za vrednotenje funkcij gozda so bili izbrani
relevantni kazalci za vrednotenje gozdnih funkcij in oceno njihove ranljivosti zaradi ¢lovekovih
posegov (za varovalno funkcijo npr. nagib, geoloska in pedoloska podlaga, gozdne zdruzbe
itn). Rezultat modela je podrobna karta z obmodji vecje ali manjSe ranljivosti. Negativna stran
modela je Casovna zamudnost, sa) model vkljucuje zahtevno racunaluiSko GIS obdelavo
podatkov. Zaradi Stevilnih zapletov s podatkovnimi bazami in zahtevne obdelave, model na
velikoprostorski ravni $e ni operativen, smiselno pa ga je uporabiti na lokalnem nivoju, seveda v
odvisnosti od zahtev, dostopnosti kakovostnih podatkov in od ¢asa, potrebnega za njhovo
obdelavo.

Zato je bil model poenastavljen. Namesto 17 gozdnih funkcij, ki jih dolo¢a Zakon o gozdovih,
so izbrane le tiste (ekoloske, posamezne socialne, lesnoproizvodna). ki so bistvene za
opredeljevanje ranljivosti na nacionalnem nivoju in jim tudi v tujini dajejo najvecji poudarek. Pr1
opredelitvi funkcije so upoStevani samo najpomembnejsi kazalci, izpuscem pa vsi, ki so
pomembni Sele na lokacijskem nivoju odlocanja. Kljub spremenjeni metodologiji pa rezultati
niso zadovoljivi, ker so podatkovni sloji pomanjkljivi in premalo zanesljivi.

2. Model ranljivosti gozda, ki temelj na ze kartiranih funkcijah gozda

Z namenom. da bi bil postopek za ocenjevanje ranljivosti enostavnej$i in uporabnejsi, so v tem
modelu uporabljene obstojece (kartirane) funkcije gozda. RazviScene so glede na pomen.
nadomestljivost. poudarjenost in razSijenost. Sam izracun ranljivosti funkcye slom na
matricnem modelu. kot je razvidno 1z spodnje preglednice na primeru varovalne funkcije
gozda.
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Ocena ranljivosti:

SKUPAIJ :

>4.50 - ranljivost presega prag -5
4.01 -4.50 |- ranljivost je visoka -4

3.51-4.00 |- ranljivost je zmerna -3
3.00-3.50 |- ranljivost je majhna -2
< 3.00 - ranljivost je zelo majhna -1

Rezultati tega modela so za razliko od prvega manj ratanéni, predvsem zato, ker funkcije na
terenu niso bile kartirane s poenotenimi objektivnimi kriteriji, na priblizno eni Cetrtini povrSin pa
sploh niso prisotne. Ka- zadeva splosno presojo te metode, si upamo trditi, da bi rezultati
vrednotenja predstavljali dovolj kakovosmo podlago za nadaljnje odlo¢anje, Ce bi bile funkcije
kartirane po enotnih merilih (slika 1).

3. Model ranljivosti gozda, ki izhaja iz kazalcev za pokrajinsko-ekolosko regionalizacijo

Pristop je najblizji »Studiji ranljivosti okolja« (Spes, 1996), ki je bila izdelana na Intitutu za
geografijo in izhaja iz pokrajinsko-ekoloske regionalizacije. UpoStevani so trije mnivoji
pokrajinsko-ekoloske delitve. Model temelji na predpostavki, da ze sama regionalizacija sloni
na takih geomorfoloskih in drugih parametrih (nagib, tla, geoloska podlaga, viSinski pasovi
itd.), ki dolo¢ajo stopnjo ranljivosti gozda. Posamiénim kazalcem so pripisane tudi utez, ki
odrazajo njihov pomen v odnosu do ostalih. Na osnovi parametrov je torej ocenjena ranljivost
za vse pokrajinsko-ekoloske podenote (na enak nadin kot pri prvem modelu). Model prinasa
logi¢no sprejemljive rezuitate, saj je bila npr. razvrstitev variant avtoceste glede na ranljivost na
Studijskem obmodju zelc podobna tisti, ki jo je pokazala Studija o vplivih omenjenih variant na
gozd.

4. Metodologija za presojo vplivov na gozd

Metodologija za presojo vpiivov na gozd temelji na vrednoterju funkcij gozda, vendar so v tem
primeru po ze opredeljenih kriterijth vrednoteni moZzni vplivi na’ posamezno funkcyjo gozda.
Metodologija je bila izdelana posebej za nivo izbora vanant (velikoprostorski nivo) in posebej
za lokacijski nivo posegov v prostor. V osnovi je metodologija enaka za oba nivoja odlocanja.
razlikuje pa se v natanénasti obravnave. Medtem ko je metodologija za velikoprostorsko raven
bolj splosna. pa metodolagija za lokacijski nivo npr. obravnava vse gozdne funkcije. ima vecje
dtevilo obveznih kazalcev m sloni na natanénej$ih podatkovmih slojih. Poleg tega so na tem
nivoju obvezno podani tudi omilitveni ukrepi in napotki za monitoring. medtem ko se za nivo
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variant zahteva le razvrstitey vanant posega po ustreznosti glede na vphive na gozd. K
metodologiji sta prilozena tudi kontrolna seznama wplivov posegov na gozd m omilitvenih
ukrepov. S tem je jasno opredeljen celoten postopek izdelave presoje. obravnavane sestavine in
podatkovna baza.

Za regionalno raven je bila posebej ocenjena tudi zgradba gozdne krajine in sicer: dolocena je
bila zgradba gozdne matice, njena povezanost, razporeditev njenih prostorskih enot po
powvrsinskih razredih ter ocenjena globina notranjega okolja teh enot. Za eno od variant novega
avtocestnega odseka je bil ocenjen tudi vpliv nacrtovane trase na prostorsko zgradbo gozdne

matice in gozdnih zaplat.

V izoblikovanem katalogu posegov, ki zahtevajo izdelavo studije PVO. so upoStevani okvin
smernic evropske skupnosti, katalog posegov Svetovne banke ter katalog posegov iz Nemcije
(Bavarska). Katalog je usklajen z uredbo Ministrstva za okolje i prostor - Uredba o vrstah
posegov v okolje, za katere je obvezna presoja vplivov na okolje (Ur.l. RS 3t.66/96). Posegi so
lo¢eni glede na neposrednost oz. posrednost vpliva ter po obsegu posledic na gozd.

Kontrolni seznam vplivov posegov v gozd je izdelan na podlagi modela PVO ter na podlag
konkretne $tudije na primeru avtocestnega posega v prostor. Na osnovi seznama moznih
predvidenih vplivov na gozd pa je izoblikovan tudi kontrolni seznam omilitvenih ukrepov.

Testno obmoc¢je

Zaradi aktualnosti problematike izgradnje avtoceste infrastrukture je bilo za SirSe Studijsko
obmodje izbrano obmodje avtocestnega odseka med Ljubljano in Celjem, za oZe Studijsko
obmogje pa gozdni predel pri Domzalah (DomzZale - Krtina), preko katerega je naCrtovan potek
avtoceste. Modeli za oceno ranljivosti in za PVO so bili preizkusSeni na obeh nivojih.

PREDNOSTNE NALOGE PRI RAZVOJU PODROCIJA V PRIHODNJE

1. razvijanje modela ranljivosti gozda
- ovrednotenje in primerjava z drugimi izdelanimi modeli
- poenostavitev obstojecega detajlnega modela ranljivosti gozda

2. nadaljnje razvijanje metodologije PVO za gozd

- ovrednotenje metodologije PVO za gozd

- preizkus in dopolnitev modela za druge posege - splosni model. ki je bil izdelan na osnowvi
Studijskega primera gradnje cest bi bilo smiselno preizkusiti tudi za druge vrste posegov

- Studij simulacij (predvidenje spremenljivk in Studij moznih vplivov: npr. povelanje obsega
prometa — naraséanje emisyj — Studij vplivov na vegetacijo)

3. Celovita analiza podatkovnih virov

- dostopnost. natanénost. na¢ini zajemanja podatkov

- predlog seznama digitalnih podatkov, ki naj se v bodoCe zajemajo v okviru rednih
inventarizacij za potrebe izdelave studij PVO i Study ranljivosti za gozd.
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a) samostojna knjiga pri domaci zaloibi;

b) sestaveka knjigi domace zaloibe:

d) samostojna knjiga pri mednarodno uveljavljeni 1uji
zalozbi; _

d) sestavek v knjigi mednarodno uveljavijene tuje aloibe:

111.OBJAVLJENI PRISPEVKI IZ ZNANSTVENIH

KONFERENC IN SESTANKOV, VABLJENA
PREDAVANJA:

Referati - razpravé iz znanstvenih konferenc in sestankov:
a) v zborniku mednarodnih konferenc in sestankov:
b) v zborniku domacih konferenc in sestankov.




2. Uvodno vabljeno predavanje:
a) na mednarodni konferenci;
b) na domaci konferenci;

V. PRENOS RAZISKOVALNIH SPOZNANJ IN DOSEZKOV
V PRAKSO:

1. Patenti:
a) podeljeni doma;
b) podeljeni v tujini;
¢) prijavijeni-doma;
d) prijavijeni v tujini;

2. Drugi prenosi spoznanj in dosezkov (opisati):
E&/ﬂrZ?@, g;d//,/(“;&;iu/ {Maz/(;?{« —~
\S’-Lao&(/rf Ve (&/‘; /7/‘(/ Ll ceeq ;;f/j&cé") N
Cor  2&x //é/ﬁnwva% ;émﬁ&w = ,ﬁe

?(/0 'Y, / 2ce &1/"!{; ¢ o 9a zwaja

/4(74&%52. S )

3. Ostalo (opisati):

NAVEDENI NAJ BODO LE TISTI RAZISKOVALNI REZULTATI. KI IZHAJAJO
NEPOSREDNO 1Z NAVEDENEGA ZNANSTVENO-RAZISKOVALNEGA PROJEKTA.
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Presoja vplivov na okolje pri posegih v gozdni prostor
Environmental Impacts Procedures in Engaging with Forest Space

Andreja SUBIC*

Izvlecek

Subic, A.: Presoja vplivov na okolje pri posegih
v gozdni prostor. Gozdarski vestnik §t. 10/1996. V
slovensgini, cit. lit. 14.

Clanek obravnava presojo vplivov na okolje pri
posegih v gozdni prostor. Dana je primerjava med
slovenskimi in nem3kimi tovrstnimi Studijami, na
osnovi katere so izpostavljene glavne pomaniklji-
vosti dosedanijih slovenskih presoj vplivov na gozd-
ni prostor.

Kljuéne besede: presoja vplivov na okolje,
gradnja avtocest, Slovenija, Nemcija

1 UVOD
1 INTRODUCTION

Presoja vplivov na okolje (v nadaljevanju
PVO) je tudi v Sloveniji postala pogosto
uporabljen pripomocCek varstva okolja. V
zadnjem obdobju je to posebno aktualno
pri velikopotezni gradnji slovenskih avto-
cest, ki se ze in se bo v prihodnosti Se bolj
odrazala v pokrajini.

In kaj razumemo pod presojo vplivov na
okolje? Zakonsko predpisane definicije ni.
Zakon o varstvu okolja iz leta 1993 (12)
sicer predpisuje izvedbo PVO, vendar tega
pojma ne doloca.

PVO je Studija, s katero skusamo v ¢im
vecji meri identificirati, napovedati in oceniti
mozne vplive na okolje, ki nastanejo zaradi
nacrtovanega posega. Pcleg ccene spre-
jemijivosti posega z vidika vplivov na okolje
so v Studiji dani Se predlogi za omilitev
posledic posega in napotki za nenehno
spremljanje stanja okolja po posegu. Zara-
di ugotavljanja obstojecega onesnazenja in
dejanskih vplivov posega na okolje (po iz-
vedbi posega) mora PVO vsebovati tudi
bolj ali manj detajlni opis stanja okolja pred
posegom.

*A. S, dipl. geogr. in etn., Gozdarski inétitut
Slovenije, Veéna pot 2, 1000 Ljubljana, Slovenija
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Synopsis

Subic, A.: Environmental Impacts Procedures
in Engaging with Forest Space. Gezdarski vestnik
No. 10/1996. In Slovene, lit. quot. 14.

The article deals with environmental impacts
procedures in engaging with forest space. A com-
parison between Slovenian and German corres-
ponding studies is presented, on the basis of which
the main deficiencies of Slovenian evaluations re-
garding the impacts on forest space have been
exposed.

Key words: environmental impacts procedu-
res, highway construction, Slovenia, Germany

PVO v Sloveniji niso ve¢ novost. V zvezi
z njimi bo veliko dilem kmalu re3enih, saj je
v pripravi uredba Ministrstva za okolje in
prostor, v kateri bo dolo¢eno, kdo lahko
izdeluje PVO in kateri posegi zahtevajo nje-
no izdelavo, prav tako pa tudi splodna me-
todologija izdelave. (Uredbi sta v casu
priprave Clanka za tisk ze izSli — Ur. I. &t
66/96 in 70/96 — op. ur.). Dejavnika, ki bis-
tveno vplivata na kakovost Studije, sta pra-
vilna izbira kazalcev, ki so predmet obrav-
nave, predvsem pa nacin vrednotenja le-
teh.

2 SPLOSNO O KONCEPTIH PVO

2 GENERAL REMARKS ON THE CONCEPTS
AS TO ENVIRONMENTAL IMPACTS PRCCE-
DURES

Studija o vplivih na okolje mora biti s t.i.
analizo obcutljivosti prostora vkljuCena v
najzgodnejSe faze nacrtovanja, sicer se
njen pomen zmanj$a. V prvi fazi se z anali-
zo prostora ugotavijajo relativno manj spor-
na obmogja (14), ki bi bila zato z nacrtova-
nim posegom tudi manj prizadeta. Na os-
novi te analize se predlaga razlicne varian-
te posega, ki so v ¢im vecji mozni meri
vezane na manj sporna obmogcja. Sledi pri-
merjava variant in izbor najugodnejse, v
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zadnji fazi pa se izdela Se detajino presojo
vplivov izbrane variante na okolje.

V Sloveniji omenjena zasnova $e ni v
celoti uveljavljena. Posamezne stroke dobi-
jo na primer ob nacértovanih gradnjah hitrih
cest (avtocest) v presojo ze izdelane va-
riante, ki pa ve€inoma niso rezultat iskanja
manj spornih obmocij z vidika moznih vpli-
vov na okolje, ampak so najsprejemljivejSe
s prometno-tehni¢nega in ekonomskega vi-
dika. S presojo vplivov na okolje je sicer
mozno doseci nekatere popravke, ni pa mo-
gocCe predlagati popolnoma novih variant.
Zaradi tega je presoja precej okrnjena.

Pri presoji vplivov na okolje je pomem-
bna tudi pravilna omejitev obmocja obdela-
ve, ki naj bi bila takSna, da ¢im popolneje
zajema mozne pricakovane vplive na oko-
lie (14). Pri tem nastajajo problemi, saj in-
vestitorja najveckrat zanima le obmocje po-
sega in pa ozek pas ob njem (npr. 100m),
na katerega so vezane tudi kvalitetnejSe
kartografske podlage. To onemogoca kva-
litetno presojo vplivov, saj okolje deluje kot
sistem s Stevilnimi interakcijami, ki pa se
ne koncéajo z ozkim pasom ob posegu, am-
pak so vezane na neke SirSe zakljuCene

enote (v gozdu npr. gozdni sestoji, zdruzbe
itd.). Zaradi ¢asovne omejenosti, premaj-
nih sredstev in neustrezne kartografske
podlage se je tudi stroka prisiliena omejiti
na predlozeno obmocje, kar pa gre v kon¢-
ni fazi na rac¢un okolja. Gozdarstvo se kot
ena izmed strok, vkljucenih v presojo vpli-
VoV pcsegov na okolje, zal, srecuje z vsemi
omenjenimi tezavami.

3 PRESOJA VPLIVOV NA GOZDNI PRO-
STOR V SLOVENIJI

3 THE EVALUATION OF IMPACTS ON FOREST
SPACE IN SLOVENIA

Na Gozdarskem institutu Slovenije ze vr-
sto let izdelujejo razlicne Studije s podrocja
prostorskega nacrtovanja in vrednotenja
moznih vplivov na gozdni prostor. V zad-
njem obdobju so aktualne predvsem pre-
soje vplivov avtocest na gozdni prostor. V
dosedanijih Studijah so gozdovi obravnava-
ni z razliénih vidikov, najvecji poudarek pa
je na gozdnih zdruzbah, njihovem lesno-
proizvodnem in varovalnem pomenu in
gozdnogospodarskih razredih.

Slika 1: Gradnja avtocest zahteva obsezne posege v gozdni prostor
Photo1: Highway construction requires strong interference with forest space
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Dosedanja zasnova $tudij pri presoji vpli-
vov gradnje avtocest na gozdni prostor ve-
¢inoma zajema:

1. seznam gozdnih zdruzb na Sirsem ob-
mocju poseda,

2. uvrstitev obravnavanih gozdnih zdruzb
v kategorije po varovalnem pomenu (Kosir,
1975),

3. uvrstitev obravnavanih gozdnih zdruzb
v kategorije po lesnoproizvodnem pomenu
(Kosir, 1975),

4. opis gozdnogospodarskih razredov na
SirSem obmodju posega (gozdne zdruzbe,
proizvodna sposobnost rastis¢, pomladitve-
na doba, stanje sestojev — vitalnost in sta-
bilnost),

5. izracun dolzin pcteka avtoceste skozi
gozd in gozdni rob in izgublienih povrsin
(ha) za posamezne odseke.

V posameznih Studijah so obravnavani
$e nekateri dodatni elementi:

—vloga in pomen omejkov v obmocju av-
tocestnih koridorjev,

— pozarna ogrozenost gozdov,

— 8kode zaradi suse,

— prikaz obsega poskodb zaradi bolezni
in Skodljivceyv,

- analiza gozdov po stopnji spremenje-
nosti,

— ocena stabilnosti sestojnih zgradb,

~ vpliv avtoceste na divjad.

Sibka to¢ka omenjenih Studij je vrednote-
nje vplivov posegov na gozdni prostor, ki v
veliki meri sloni na numericngm tehtanju
oz. kvantitativni oceni vplivov (dolzina trase
v gozdnem prostoru, dolzina novonastale-
ga gozdnega roba, morebitne izgubljene
gozdne povrsine), ki so sicer pomembni
kazalci, vsekakor pa ne edini.

Predlogi za zmanjSanje negativnih posle-
dic, ki jih poseg prinasa, so vecinoma dani
zelo na kratko ali pa jih sploh ni. Mednje
spadajo: pogozditev prizadetih povrSin —
nasipov, pobodij, puséanje panjev na robo-
vih cest, sajenje prizadetih povrin z gr-
movno vegetacijo, predlogi za prepreCeva-
nje poskodb dreves med gradnjo objekta,
predlogi za izkorisCanje posekanega pro-
stora v razliécne namene, npr. za spravilo
lesa.

Siika 2: Proces stabilizacije novenastalega gozdnega roka je dolgotrajen
Photo 2: Stabilization process of a forest edge which has emerged only recently is a lengthy one
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Bistvene pomanikljivosti dosedanjih pre-
soj vplivov na gozdni prostor so:

1. slaba podatkovna baza,

2. mnogi pomembni vidiki niso obravna-
vani oz. se jim posveca premalo pozornosti
(ekoloske in socialne funkcije gozda),

3. osnova vrednotenja je tehtanje kolicin-
skih kazalcev (dolzina trase v gozdnem pro-
storu, dolzina novonastalega gozdnega ro-
ba, morebitno izgubljene gozdne povrsine),

4. predlogi za zmanjSanje negativnih po-
sledic so veCinoma presplosni ali pa jih
sploh ni. Za zmanjSanje negativnega vpliva
se Steje ze kar izbor najugodnej$e variante
(najmanjsi poseg v gozd), kar pa je v veliki
meri posledica obstojeCe splosne zasnove
PVO v Sloveniji (poglavje 2).

4 PRESOJA VPLIVOV NA GOZDNI PRO-
STOR V NEMCLUJI

4 THE EVALUATION OF IMPACTS ON FOREST
SPACE IN GERMANY

4.1 Vsebina studij
4.1 The contents of studies

Vsebina se razlikuje od Studije do Studije,
kljub temu pa lahko izpostavimo skupno
znacilnost vseh — velik poudarek ekoloske-
mu pomenu gozda, na katerem sloni tudi
vrednotenje. V Nemdciji skusajo popraviti na-
pake preteklega gospodarjenja z gozdom
(usmerjanje v monokulture smrek), poleg
tega imajo v primerjavi s Slovenijo tudi rela-
tivno nizek delez gozda (30%), zato si pri-
zadevajo, da bi obstoje¢e gozdne povrsine
ohranili oziroma povecali. Ta usmeritev je
mocno opazna tudi pri izdelavi PVO.-

Poleg ekonomskega vrednotenja posega
imajo v omenjenih Studijah pomembno me-
sto nasledniji ekoloski kazalci:

A. NARAVNOST GOZDA

— naravnost gozdnih sestojev (ujemanje
z naravno vegetacijo),

— naravnost mladovja,

- naravnost zeliS¢nega sloja,

— starost sestojev,

— prisotnost odmrlega lesa,

B. REDKOST GOZDA
—redkost drevesnih sestojev,

- Stevilo ogrozenih zehscnih vrst (rdedi
seznam),

C. STRUKTURA GOZDA
—vertikalna strukturna raznovrstnost,
—mesanost sestojev,

— &tavilo drevesnih vrst.

V mnogih Studijah so poleg gozda obrav-
navani tudi drugi elementi, npr. negozdne
povrsine in posamezna drevesa, gobe (Ste-
vilo vrst, ki uspeva na dolo¢enem podrocju,
simbioza gob in dreves — ta je zelo pogo-
sta, gobe kazejo na dolo¢en razvoj goz-
da), zelo veliko pozornosti je namenjeno
tudi zivalskemu svetu (sesalci, ptici, plazil-
ci, dvozivke, insekti, mehkuzci).

4.2 Metodologija vrednotenja
4.2 Evaluation methodology

Zelo pogosto se uporablja metoda pon-
deriranja vsakega indikatorja in izdelava nu-
meri¢ne analize za pridobitev kon¢ne vred-
nosti vpliva. Razli¢ne lastnosti prou¢evanih
elementov so glede na pomen ocenjene z
razliénim Stevilom to¢k. Najvecjo tezo ima-
jo pokrajinske sestavine, ki so najblizje na-
ravnemu stanju (naravnost), dodatne tocke
pa prinasajo Se redkost in strukturna raz-
novrstnost teh sestavin. Na osnovi skupne
vrednosti (sedtevka ponderjev) se oceni,
katera prostorska sestavina pomeni najvec-
jo vrednoto in jo kaze na vsak nacin ohrani-
ti ter bi bila pri vsem njena izguba najmanj
“beleca”.

Druga zelo pogosta metoda je matricno
modeliranje. Ta metoda zahteva precej de-
la in je relativno zamudna. Bistvena pred-
nost pa je vzro¢no-poslediCna povezava
med posegi in vplivi.

4.3 Kartografski prikazi presoje
4.3 Evaluation map presentations

Kartografski del Studije je mogoce razde-
liti na naslednje sklope:

— karte, ki prikazujejo obstojece stanje po
posameznih elementih (gozdni sestoji, go-
be, habitati...),

—kante prekrivanj dolo¢enih elementov
(razlicne kombinacije med elementi: prsti -
gobe, itd.),
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—Kkarte, ki prikazujejo stanje po posegu
(karta fragmentacije habitatov, karta obmo-
¢ij predvidenih prometnih nesrec, kjer bodo
udelezene Zzivali...),

- karte tehniénih ukrepov za omilitev ne-
gativnih ucinkov (protihrupne ograje, vko-
pi...),

—karte, ki prikazujejo nadomestna ob-
mocja za izgubljene in prizadete povrsine
(obmodja, ki bodo na novo pogozdena;
transplantacija dreves, prenos odmriega le-
sa na nova obmogja...).

Vecina kart je izdelanih v merilu 1:10.000.

‘4.4 Omilitveni in nadomestni ukrepi
‘4.4 Alleviating and supplementary measures

Nemske Studije imajo zelo natan¢no do-
lo¢ene ukrepe za omilitev negativnih posle-
dic in nadomestne ukrepe. Poleg klasicnih
omilitvenih ukrepov, kot so ograje za zivali,
vkopi, tuneli, ipd., imajo zelo pomembno
vlogo naslednji nadomestni ukrepi:

~ izgubljeno gozdno povrsino je potrebno
nadomestiti z drugo,

—pogozdi se jo z drevesnimi vrstami, ki
so znaciine za izgubljeno povrsino oz. z
vrstami, ki ustrezajo naravnim razmeram
na izbranem obmocju (v Nemdciji poteka
proces spreminjanja ¢istih smrekovih se-
stojev v meSane sestoje — v tem primeru je
potrebno ugotoviti, kako velika povrSina s
prihodnjo naravno vegetacijo je potrebna,
da bo nadomestila izgubljeno povrsino
smrekovih sestojev); — uporabljena je me-
toda ponderiranja,

- v nadomestne povrsine je potrebno pre-
nesti tudi odmrli les,

— nekatera drevesa s prizadete povrsine
se presadi na novo povrsino,

—umetno se ustvari tudi mokridc¢a, ¢e so
bila ta prej n‘a obmocju posega.

5 GLAVNE POMANJKLJIVOSTI DOSE-
DANJIH PRESOJ VPLIVOV NA GOZDNI
PROSTOR PRI NAS IN VZROKI ZANJE
5 THE MAIN DEFICIENCIES OF THE PRESENT
EVALUATIONS OF IMPACTS ON FOREST SPA-
CE IN SLOVENIA AND THE REASONS THERE-
FORE

Na osnovi pregledane literature in kon-
kretnih nemskih presoj volivov na gozdni
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prostor lahko ugotovimo, da nase S$tudije
po izbiri, nacinu in vrednotenju kazalcev
precej odstopajo od tujih. Vzrokov je vec,
vecinoma presegajo gozdarsko stroko in
so odraz trenutnega stanja na podrodju pro-
storskega planiranja in varstva okolja v Slo-
veniji, nekateri pa so vendarle omejeni na
samo stroko.

Vzroki za kakovostno pomanikljive PVO:
1. Slovenija ~ splosno

Poglavitni vzrok je gotovo ta, da so nase
PVO, kot jih predpisuje zakon, $e relativno
nove in se njihova vsebina ter metodologija
Sele oblikujeta.

Crugi vzrok je neupravic¢en razkorak med
vsebinskimi in metodoloskimi zahtevami za
izdelavo PVO, ki jih razpiSe za to zadolze-
na institucija, in ¢asom ter finan¢nimi sreds-
tvi, ki jih pri tem nudi. To je Se posebej
opazno pri sedanji dinamiki gradnje sloven-
skih avtocest, ki je zelo pospesena, zal,
dostikrat tudi na raéun slabse izdelanih
PVO.

Tretji vzrok pa je zelo slaba podatkovna
baza (tudi do 20 let stare topografske kar-
te, zelo malo podatkov o habitatih....). Sla-
ba podatkovna baza zahteva pri izdelavi
PVO mnogo ve¢ viozenega ¢asa in sred-
stev. Ker pa, kot smo ze omenili, tega
odgovorne indtitucije ne nudijo, so rezultat
xakovostno pomanijkljive PVO.

2. Gozdarstvo

Slovensko gozdarstvo je v preteklosti ve¢-
ji del pozornosti posvecalo lesnoproizvodni
funkeciji, ekoloske in socialne funkcije pa so
bile zapostavijene. Prav ekoloski vidik je
pri PVO zelo pomemben, zal pa je zaradi
omenjenega dejstva premalo raziskan in
podatkovno podkreplien. Pomanjkanje to-
vrstnega znanja se kaze tudi v manjsi ka-
kovosti Studij o vplivih na okolje.

6 ZAKLJUCEK
6 CONCLUSION

Studije PVO so v tujini ze dodobra uve-
ljavljeno in preizkuSeno pomagalo varstva
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okolja, ki dopolnjuje ze obstojeCe normati-
ve. Kot take jih je z Zakonom o varstvu
okolja leta 1993 uzakonila tudi Slovenija.
Res so bile Ze predtem v taksni ali drugacni
obliki narejene Stevilne PVO, vendar pa bi
tezko govorili o celovitin Studijah, kakrsne
naj bi izdelovali danes. “Naj bi izdelovali”
zato, ker tudi sedanje PVO veckrat ne pri-
nasajo tega, kar obljubljajo.

Vzroki za to so Stevilni, naj nastejemo
samo poglavitne:

— PVO so razmeroma nov nacin, ki prina-
$a na podrocju vsebine in metodologije s
seboj Stevilne nedoredenosti (koncept Stu-
dij, obomocje obdelave...);

—rok za izdelavo PVO je po navadi ne-
realno kratek;

—v izdelavo PVO so vsaj za dolo¢ena
podrocja presoj viozena premajhna sreds-
tva;

— obstoje¢a podatkovna baza je slaba.

Vecino teh pomanijkljivosti je mogoce v
prihodnje odpraviti, v tem trenutku pa so tu
in vplivajo na kakovost Studij, kar gre v
konéni fazi na rac¢un okolja. Ob tem bi izpo-
stavila velikopotezno gradnjo slovenskih av-
tocest, ki te€e z veliko hitrostjo, ob tem pa
zmanjkuje ¢éasa za pripravo kvalitetnih stu-
dij o vplivih na okolje. -

Vse omenjene tezave so znacilne tudi za
presoje vplivov na gozdni prostor, ki dajejo
premoc¢an poudarek lesnoproizvodnemu
pomenu gozda in premajhnega ekoloske-
mu ter socialnemu, Kar je bilo v preteklosti
nasploh znadilno za slovensko gozdarstvo.
Prav zato obstaja zelo malo podatkov o
ekoloSkem pomenu gozda, o habitatih, biot-
ski raznovrstnosti, pomenu odmrlega lesa
v gozdu, omejkih, idr.

V prihodnosti si bomo morali prizadevati,
da bodo izdelane studije, ki bodo uposte-
vale vsestranski pomen gozda, ki je bis-
tven pri oceni sprejemljivosti nameravane-
ga posega. Da pa bi prisli do taksnih kako-
vostnih presoj vplivov na gozdni prostor, bi
se moralo gozdarstvo pri njihovi izdelavi
povezovati tudi z nekaterimi drugimi stro-
kovnjaki, v prvi vrsti z biologi, hidrologi, me-
teorologi ter z drugimi.
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GDK: 911 --014
RAZVOJ METODOLOGIJE ZA PRESOJO VPLIVOV POSEGOV NA GOZD

Andreja SUBIC”, Andreja OGULIN™

Izvieek:

V ¢lanku je kratko predstavijen razvoj metodologije za presojo velivov posegov na
-gozd. Naras¢ajoce potrebe po izdelavi porocil presoj vplivov na okolje (PVO) in
pomanijkljivosti dosedanjih tovrstnih Studii za gozdni prostor so bile povod za
sistematizacijo vsebine in metodologije PVO za gozd. Ta nastaja v okviru
raziskovalne naloge, ki poteka na Gozdarskem institutu Slovenije. Predstavitev
naloge je v ¢lanku vsebinsko razdeljena nz dva sklopa: na metodologijo za oceno
ranljivosti gozdnega prostora in na metodologijo za presojo vplivov posegov na
gozd. Oba postopka naj bi v bodofe predstavijala strokovno podlago pri
odlo¢anju o razvoju gozdnega prostora.

Kljuéne besede: ranljivost okolja, presoja vplivov na okolje (PVO), metodologija,
gozdni prostor

DEVELOPMENT OF THE ENVIRONMENTAL IMPACT ASSESSMENT
METHODOLOGY FOR THE FOREST LANDSCAPE '

Abstract:

This article presents the development of the Environmental Impact Assessment
(EIA) methodology for the forest landscape. The increasing need for EIA reports
and shortcomings of EIA studies to date have brought about the need to
systemize the content and methodology of the EIA for the forest landscape. This
process is currently taking place in the framework of a research project at the
Slovenian Forestry Institute. The project is divided into two parts: the
methodology for forest vulnerability assessment and the methodology of the EIA
for the forest landscape. Both procedures provide a strong basis for future
professional decisions on the development of the forest landscape.

Key words: envircnmental vulnerability, environmental impact assessment (EIA),
methodology, fcrest landscape

* dipl. geogr. in etnol., Gozdarski indtitut Slcvenije, 1000 Ljubljana, Ve¢na pot 2, SLO
** dipl. inZ. kraj. arh., Gozdarski inétitut Slovenije, 1000 Ljubljana, Veéna pot 2, SLO
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1 uvoD

Na Gozdarskem institutu Slovenije se Ze vrsto iet izdeluje razlicne $tudije in izvaja
raziskovalne grograme s podrogja prostorskega nacrtovanja in vrednotenja
moznih vplivov na gozdni prostor. Trenutno so najbolj aktualne presoje vplivov na
okolje (v nadaljevanju PVO), v katere se intitut vkljucuje z izdelavo sektorskih
(gozdarskih) $tudij. Poleg tega te¢e tudi raziskovalni program z naslovom
“Snovanje modelov za preu€evanje vplivov rna gozd”. Omenjena raziskovalna
naloga je osredoiogena na PVO kot strokovni postopek in obravnava aktualne
vplive na gozdni prostor.

2 PRESOJA VPLIVOV NA OKOLJE

PVO je v svetu pcznanz Ze od leta 1969, slovenski zadetki pa segajo v leto 1972.
S sprejetjern Zakona o varstvu okolja (1993) je Slovenija opredelila izdelavo PVO
kot enega od regulacijskih instrumentov varovanja okolja. Zakon o gozdovih
(1993) je vpleten v omenjeno zakonodajo, zato se tudi za posege v gozdni prostor
zahteva izdelavo PVO.

Splo3ne metodoloske nejasnosti izdelave PVO so bile dokon&no odpravljene z
izidom dveh dokumentov. Uredbe o vrstah posegov v okolje, za katere je
obvezna presoja vplivov na okolje (1996) ter Navodila o metodologiji za izdelavo
porocila o vplivih na okolje (1996).

2.1 MODEL PVO NA PRIMERU AVTOCESTNE PROBLEMATIKE

Zaradi aktualnosti se v zadnjem ¢&asu obravnava predvsem PVO za gradnjo
avtocest, zato se tudi raziskovalni model razvija na omenjeni problematiki.
Presoja vplivov na okolje je pri na¢rtovanju avtocest postopkovno lo¢ena na dva
dela: na oceno vplivov na okolje za izbor najugodneje variante odseka avtoceste
ter na oceno vplivev na ckolje za izbrano traso.
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Navodilo o metodologiji za izdelavo porocita o vplivih na okolje (1996) opredeljuje
splosne vsebinske zahteve, ki jih lahko strnemo v pet korakov:

1. opis dejanskega stanja okolja,

2. opis znatilnosti nameravanega posega,

3. opis in ocena pricakovanih vplivov na okolje ter njihovo vrednotenje,

4. opis in ocena ckoljevarsvenih ukrepov,

5. predlog zasrove monitoringa.

2.1.1 Dosedanji koncept PVO pri posegih v gozdni prostor

Dosedanji koncept PVO za gozdni prostor pri gradnji avtocest ima vrsto
pomanijkljivosti, od katerih so izstopajote predvsem: slaba podatkovna baza,
premajhen poudarek na ekoloskih in socialnih funkcijah gozda, uporaba
predvsem kolicinskih kazalcev'pri vrednoten_&u posegov (npr. izguba gozdnih
povrsin) ter presploSno opredeljevanje predlogov za zmanj$anje negativnih
posledic (za zmajSanje vpliva se Steje Ze kar izbor najugodnejSe variante).
Objektivnih vzrokov za tak3no stanje je ve¢, najocitnejsi pa so: do pred kratkim
nedefinirana matodologija izdelave PVO, razkorak med razpisanimi zahtevami in
razpoloZljivim ¢asom oz. finan¢nimi sredstvi, pomanjkljiva znanja o ekoloskih in
socialnih funkcijah gozda ter slaba podatkovna baza, katere priprava zato
zahteva preved viozenega &asa in sredstev (SUBIC 1996). To so dolgoro&ni
problemi, ki se pojavljajo v praksi in pri znanstveno-raziskovalnem delu in jih tudi
nove nastajajo¢e metodologije $e ne bodo uspele razresiti.

3 SNOVANJE METODOLOGIJE ZA OCENJEVANJE VPLIVOV
NA GOZD

Opisani problemi in nara$&ajoce potrebe po izdelavi PVO so bile vzpodbuda, da
je na Gozdarskem institutu Slovenije zacela tei raziskovalna naloga, katere
namen je odprava dosedanjih pomanjkljivosti ter sistematizacija vsebine in
metodologije PYO za gozdni prostor. Njen cilj je razvoj metodologije za dolo¢anje,
napovedovanje in vrednotenje predvidijivih vplivev ter udinkov na gozd
(metodologija PVO za gozdni prostor). Za uresnicitev tega cilja je bilo potrebno
realizirati vrsto faznih ciljev, kot so: inventarizacija vplivov na gozdnato krajino,
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zasnova kompleksnih prostorskih modelov ranljivosti funkcij gozda in modelov za
spremljanje uc¢inkov konkretnih vplivov na gozdne ekosisteme.

Vsebinsko je raziskovalna naloga razdeljena na dva pomembnej$a skiopa:

- na metodologijo za oceno ranljivosti gozdnega prostora, ki bo v bodode sluzila
kot strokovna podlaga pri oblikovanju strategije prostorskega razvoja (to je:
diferenciacija gozda na obmocja z razli¢nimi stopnjami ranljivosti, ki ze vnaprej
opredeljujejo veéjo ali manjdo primernost za posege) ter

- na metodologijo za presojo vplivov na ¢ozd (ali za ugotavljanje najprimernej3e
lokacije posega z vidika najmanjSega vpliva na gozdni prostor), ki se izdela, ko je
poseg v okolje Ze opredeljen.

3.1 METODOLOGIJA ZA OCENO RANLJIVOST!I GOZDA

Prouéevanje ranljivosti gozdnih funkcij in vplivov nanje ni novo, vendar pa po
metodolodki in vsebinski plati prinasa nekatere novosti, katerin znadilnosti so
kompleksna in ve€namenska obravnava gozdnega prostora, uporaba
geokodiranih podatkovnih zbirk ter prehod k simuliranim variantnim re&itvam.
Obstaja vec interpretacij termina ranijivost okolja, v nalogi izhajamo iz definicije
(MARUSIC 1996): “Ranljivost okolja je vrednostna ocena stanja prostora, ki
razkriva, kje v prostoru so z vidikov varstvenih zahtev manj ustrezna mesta za
posege, za katere iS¢emo lokacijo, ali za postavitev neke dejavnosti, ki jo v
prostoru nadrtujemo.”

Sodobno gozdarstvo temelji na treh osnovnih nadelih (sonaravnost, trajnost in
mnogonamenskost), ki jih je mogoce uveljaviti le preko uresniCevanja vseh
funkcij gozda (ANKO 1995). Gozd ima vecji pomen na obmodjih, kjer so funkcije
gozda poudarjene, zato je ranljivost gozda tam veéja. Metodologija, ki smo jo
razvili, cpredeljuje kazalce za vrednotenje gozda glede na ranljivost njegovih
funkcij zaradi posegov. Z vrednotenjem tistih dejavnikov okolja, ki dolo¢ajo
funkcijo gozda in z metodo prekrivanja kart (prekrivanje vektorskih slojev v
programskem paketu Arc/Info) ugotavljamo stopnje ranljivosti gozdnega prostora.
Metodo je mogode poenocstaviti do te mere, da 2e opredeljene funkcije
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vrednostno razvrstimo in jih prekrijemo z nekaterimi dodatnimi sloji, kot sta npr.
lesnoproizvodni pomen gozda in ocena zgradbe gozdne krajine.

3.1.1  Model vrednotenja

Za oblikovanje modela vrednotenja so bile uporabliene nekatere ugotovitve
avstrijske in 3vicarske metodologije vrednotenja funkcij gozda (KUDJELKA /
SINGER 1988, WULLSCHLAGER 1982), predvsem pa so bile upo$tevane
zahteve iz delovnega gradiva zasnove Pravilnika o gozdnogospodarskih in
gozdnogojitvenih naértih (MKGP 1997), ki se oblikuje pod okriljem Ministrstva za
kmetijstvo, gozdarstvo in prehrano. Pri vrednotenju dejavnikov okolja, ki dolo¢ajo
funkcijo gozda, kakor tudi pri poenostavljenem modelu z Ze opredeljenimi
funkcijami, je bil uporabljen linearni model, ki je zgrajen po vzorcu v preglednici 1.
Posami¢nim dejavnikom sc pripisane vrednosti in teza glede na ostale dejavnike.
Vrednosti so pbmnoZene s teZo, pri prekrivanju z drugimi dejavniki okolja pa
sestete. Pri¢akovani rezultat vrednotenja je karta s skupno oceno vrednosti in iz
tega izhajajo¢a ranljivost posamezne funkcije gozda.
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Preglednica 1: Model za ogredeljevanje ranljivosti varovalne funkcije gozda
Table 1: Model for the Forest Protective Function’s Vulnerability Definition

stopnjo poudarjencsti varovalne
funicije (Pravilnik o
gczdnogospodarskih in
gozdnogojitvenih nadrtih . delovno
gradivo 1997)

FUNKCIJA MERILA KAZALCI Ovred- | Teza VIRI
GOZDA ) notenje
Varovalna |- naklon povrija |naklon povrija - karta
funkcija |- geoloska - tlago nagnjen (0-5°) 1 nakionov
podlaga - paloZen (6-15°) 2 povrija
- tla - zmeren (16-25°) 3 4 |- geoloska
- erozijska - strm (26-35°) 4 karta
obmotja, - zelo strm (> 35°) 5 - pedoloska
Zari¢a sneznih karta
plazov, geolodka podlaga - skupine - karta
hudouraiska  [kamnin erozijskih
obmocja - prod in pesek 5 obmogi,
- meja - gline in ilovice 5 2anse.
strmjenega - mehke karbonatne kamrine 4 sneznih
gozda (vidinski | irde karbonatne kamnine 1 4 plazov in
pasovi) , 3 hudourniskih
- gozdne - mehke do srednje trde nekarbonatne obmodij
zdruzbe kamnine - karta
- trde nekarbonatne kamn'ne 2 vidinskih
- meSane kamnine (karbonatno- 3 pasov
nekarbonatne) - karta
gozdnih
tla - pedosekvence® 2.5 2druzb
- pedosekvenca na produ in pesku 2.3
- pedosekvenca na glinah in ilovicah 2.3 4
- pedosekvenca na mehkih karbonatnih
kamninah
- pedosekvenca na trdih karbonatnih 14
kamninah
- pedosekvenca na nekarbonatnia 24
kamninah
- pedosekvenca na mesanih kamninah 2-3
erozijska obmocja, 2ari¢a sneZnih
plazov, hudourniSka obmodja -
oddaljenost
- obmodje pojava 5 5
- 0-100m 4
meja strnjenega gozda
- sestoji nad zgomjo mejo strjenaga 5 2
gozda vkljuéno z ruSjem (meja se
spreminja, zato jo sprofi preverjamo)
gozdne zdruZbe 5
- zdruZbe, ki so opredeljene pod 1. 2
stoonjo poudarjenosti varovaine ;
funxcije '
- zdruZbe, ki so opredeljene pod 2. 4

* ranljivost je opredeljena za vsak talni tip posebej
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Skupna ranljivost funkcij gozda pa je rezultat nadaljnjega postopka, ki vklju¢uje
normiranje vrednosti, pridoblienih pri vrednotenju posamezne funkcije ter
ponderiranje funkcij glede na njihov pomen. Glede na to, da se na nekaterih
obmotjih pojavlja ve¢ funkcij, prevlada funkcija z maksimalno vrednostjo.
Rezultat tega postopka je karta obmoéij vedje ali manjse ranljivosti gozdnega
prostora, kar opredeljuje hkrati tudi ve¢jo ali manj$o sprejemljivost posegov v ta
prostor. Tak3na karta naj bi bila tudi po Zakonu ¢ varstvu okolja osnova pri
nacrtovanju posegov v prostor / v gozd.

Problem opisanega modela je, da zahteva veliko Stevilo digitainih kartografskih
podatkov, ¢esar pa obstoje¢a podatkovna baza ne nudi. Zaradi tega je bila za
izbrano $irSe Studijsko obmocje (avtocestni odsek med Ljubljano in Celjem)
ranljivost gozcda ocenjena na osnovi poenostavljenega modela, predlagan
kompleksni model ranljivosti gozdnih funkcij pa je preizkuSen le na oZjem
gozdnem obmocju pri DomZzalah, preko katerega je nacrtovan potek avtcceste.

3.2 METODOLOGIJA ZA PRESOJO VPLIVCV POSEGOV NA GOZD‘

Metodologija PVO za gozd opredeljuje kazalce, ki kazejo trenutno stanje gozda
ter model vrednotenja teh kazalcev, na osnovi katerega bo mogoce predvideti
posledice nekega posega in s tem predlagati bodisi optimalnej$o lokacijo posega
ali pa ukrepe za omilitev posledic oz. nadomestne ukrepe.

V raziskovaini nalogi gre za dva nivoja presoje vplivov nameravanega posega na
gozd. Na regionalnem nivoju se izdela vrednotenje variant, na lokalnem pa
presoja vplivov na gozd za izbrano varianto avtoceste. V prvem primeru so
obravnavani le tisti elementi, ki nudijo ustrezne informacije za vrednotenje
posameznih variant posega in poslediéno omogocajo izbor optimaine variante z
vidika obremenitve gozdnega okolja. V tej fazi prevelika detajlnost $tudije ni
smiselna, saj to ¢asovno in finangno tudi v praksi ni izvedijivo (npr. kartiranje
biotopov). Lokalni nivo PVO $tudije je detajinejsi, saj gre v tem primeru Ze tudi za
opredeljevanje konkretnih izvedbenih ukrepov za omilitev posledic posega.
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3.2.1 Priporocena struktura porocila PVO pri gradnji avtocest

lzdelava porocila za prescjo vplivov gradnje avtocest na gozd zahteva toéno
opredeliene korake, katerih ¢snovna shema je predpisana v Navodilu o
metodologiji za izdelavo porodila o vplivih na okolje (1996), detajlnej$a priporocila
pa so rezultat prakticnega in raziskovalnega dela na Gozdarskem institutu.
Struktura poroéila PVO naj bi bila slede¢a:

1. Opis dejanskega slanja okolja predstavlja osnovo nadaljnim napovedim
sprememb in oceni vplivov posega (5. ¢len). Pri ocenjevanju posegov v gozdni
prostor se zato opredeli obmocje obdelave, oceni gozdnovegetacijske razmere,
gozdne zdruzbe, posebne vrste ekosistemov, lesno zalogo in prirastek, analizira
napomembnej$e funkcije, opredeli gozdnogospodarske razrede, razvojne faze,
stanje poskodovanosti gozdov, njihovo pozarno ogrozenost in odprtost z gozdnimi
prometnicami.

2. Opis znadilnosti nameravanega posega vsebuje opis znacilnosti cestnega
telesa in posega ter opredelitev potencialnih vplivov gradnje in obratovenja ceste
(7. ¢len} na gozdni prostor.

3. Opis in ocerna pri¢akovanih vplivov na okolje ter njihovo vrednotenje vsebuje
kriterije za oceno vpliva in temelji na poznavanju lastnosti posega, analizi
obstojecega stanja in poznavanju posledic 2e izvedenih posegov (11. &len). Vse
obravnavane sestavine gozdnega prostora so ovrednotene, rezultat pa je prikaz
stanja gozda pred posegom. Pripisane vrednosti sestavin so osnova presoji
vplivov posega na gozd. Na osnovi pri¢akovanih vplivov so ocenjene vrednosti
sestavin tudi po posegu. Statisticno ovrednoteni rezultati omogoc&ajo primerjavo
stanja pred in po posegu. Razlike so pokazatelj intenzitete posega, na osnovi
¢esar je mogoce ugotavljati njegovo sprejemljivost.

To je eden najzahtevnejdih korakav PVO, ki zahteva kvalitetno opravijene
predhodne korake ter veliko mero strokovnosti in izkusenosti.
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V do sedaj izdelanih $tudijah se je izkazalo, da so pri gradnji avtocest
najpogostejsi vplivi na gozdna tla, vodotoke, gozdri rob, Zivalske habitate in
selitvene koridorje, posebne biotope, kazejo pa se ti vplivi tudi v obliki fizicnega
unienje in propadanja vegetacije, fragmentacije gozdnega prostora, povetanja
pozarne ogrozenosti, degradacije funkcij gozda, spremembe dostopnosti, vpliva
na krajinski prostor, omejitve rekreacije v naravi in spremembe rezimov
gospodarjenja v gozdu. Opozoriti je potrebno tudi na vplive gozda na cesto, ki so
v vedini primerov pozitivni (npr. optino vodenje, varovanje pred ble3¢anjem,
prepre€evanje erozije, zas¢ita pred snegom in burjo ipd.).

4. Opis in ocena okoljevarstvenih ukrepov vsebuje prostorsko-ureditvene in
tehni¢ne resitve posega ter oceno zmansanja vplivov na osnovi predlaganih
reditev. Med gradnjo sta v gozdnem prostoru kot ukrepa predvidena le pazljivost
in nadzor nad delom, po izgradnji pa zasnova gozdnega roba, zas&ita vegetacije
pred odplakami, protierozijski ukrepi, za3¢ita pred poZari, burjo in sneZnimi
zameti, za3Cita divjadi in biotopsko zanimivih predelov, pogozditev pokritih
vkopov, oblikovanje obcestne krajine ter premostitveni objekti.

5. Predlog zasnove monitoringa vsebuje navodila za sistemati¢no spremljanje
stanja po izvedbi posega, katerega cilj je ugotavijanje morebitnih negativnih
sprememb v okolju ter ustrezno ukrepanje v primeru poslab3anja stanja. V
gozdnem prostoru je potrebno vzpostaviti predvsem kompleksen nadzor nad
morebitnim povedevanjem podkodb drevja ter spremljati odzivnost rasti
posameznih vrst drevja in stabilnost novonastalega gozdnega roba ter v primeru
poslab3anja stanja tudi ukrepati. Rezultati monitoringa so pomembni pri vseh
nadaljnjih posegih v prostor (OGULIN / SUBIC 1996).

4 RAZPRAVA

Pred kratkim izdana dokumenta {Uredba o vrstah posegov v okolje, za katere je
obvezna presoja vplivov na okolje ter Navodilo o metodologiji za izdelavo porogila
o vplivih na okolje) razreSujeta splosne metodoloske nejasnosti pri izdelavi PVO
$tudij. Ostajajo pa nejasnosti v zvezi s sektorskimi porotili po posameznih
podrogjih okolja oz. nejasnosti znotraj posameznih strok glede pristopa k izdelavi
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omenjenih Studij. Gre predvsem za vprasanje sistemati¢nosti pristopov in za
univerzainejde opredelitve kriterijev vrednotenja prostora ter za izpopolnitev
potrebne digitzine podatkovne baze. To bi pripomoglo k racionainejsemu delu,
predvsem bi zmanj$ali porabo ¢asa in denarnih sredstev. V praksi se namred
pojavija velik razkorak med zahtevami investitorjev PVO &tudij in med
razpolozljivimi finan¢nimi sredstvi, ¢asom ter podatkovno bazo, ki jo investitorji
nudijo. Predvsem slednja onemogoca kvalitetno obdelavo problematike, zavira pa
tudi potek raziskovalnega dela ter uporabo rezuitatov in metod znanstvenih
raziskav.

Gotovo ta problem krat<oro€no $e ne bo re$en, vendar pa raziskovalna naloga,
katere izdelava je bila posledica omenjenaga stanja, nakazuje nekatere resitve.
Vnasa predvsem sistematiCnost v izdelavo gozdarskih sektorskih PVO &tudij,
hkrati pa opredeljuje kriterije vrednotenja funkcij gozda. Jasen koncept nakazuje,
~ kako se je v bodo¢e mogode nekoliko bolj rutinsko lotevati izdelave 3tudij PVO,
opredeljuje pa tudi zahtevano podatkovno bazo, ki jo bo potrebno sistematiéno
dopolniti.

Omenjene metodologije v celoti 3e nekaj ¢asa ne bodo uporabne, saj je trenutna
vsebina podatkovnih baz preskromna. Bodo pa poleg $tudij PVO za gozdni
prostor dolgoro¢no koristne tudi pri opredeljevanju nacionalne strategije razvoja
gozdov, predvsem pri obravnavi ranljivosti funkcij gozda, opredeljevanju
regijskega in nacionalnega gospodarskega razvoja, prostorske bilance
(oblikovanje razmerja med kmetijskimi, gozdnimi in urbanimi povrsinami) ter pri
simulaciji razmer v gozdni krajini ob razliénit variantnih resitvah predlaganih
posegov. ' '

5 SUMMARY

The increasing need for Environmental impact assessment (EIA) reports and
shortcomings of EIA studies to date have been the occasion for the Slovenian
Forestry Institute to undertake a research project aimed at eliminating the
shortcomings and systemizing the content and methodology of the EIA for the
forest landscape. The project is divided into two parts: the methodology for the
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assessment of the vulinerability of forest landscape and the methodology for the
assessment of environmental impacts on the forest. Both methodologies provide
a strong basis for future professional decisions on the development of the forest
landscape.

In this project, we derive from the presumption that environmental vuinerabiiity is
“an assessment of the state of the landscape which from the viewpoint of
environmental requirements reveals the sites that are less appropriate for
encroachments or for establishing an activity projected in that area.” (MARUSIC
1996). We have developed a forest evaluation methodology which defines
indicators for the assessment of the forest in view of the vulnerability of its
functions due to encroachments. By evaluating the factors that define the forest
functions and by using the map overlapping method (overlapping of vector layers
in the software package Arc/Info) we can determine the level of vulnerability of
the forest landscape. This method has also been so simplified that it now makes
use of already defined functions.

The methodology of impact assessment on forests in turn defines indicators
which show the current state of the forest and a model for the evaluation of these
indicators. The given values are the basis for the impact assessment on the
forest. Based on the expected impact, an evaluation of the values is also given
after the encroachment. A statistical evaluation of the results permits a
comparison of the state before and after the encroachment. The difference is an
indication of the intensity of the encroachment and offers a basis for determining
its acceptability.
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SLOVENIJE

-UCI NJENE POKRAJINSKE RESTROSTI

drzavo Slovenijo je v samostojnost pospremila fudi vrsta akutnih in
r23enih ekoloskih in s tem tudi razvojnih protb’emov, ki so na eni strani -
z dosedanjega druzbenega in prostorskega razvoja, na drugi pa na-

1 znaZilnosti slovenskih pokrajln in fizi€no. geografske strukture’re- -+

inih 2kosistemov, ki pomembno vplivajo na obseg, dinamiko in
enzivnost degradacijskih procesov. :

nija croizvede letno okoli 200,000 ton emisij. SO; (10vkm? ali 98 kg °
ebiva'ca), od katerega polovica ostane nad_naéo drzavo, ostalo pa;
z zraémml tokovu raznaéa po drugih_evropski drz

1§e vire emlsu' S0, v Sloveniji <oduo 8e metalurgija
evo), papirna mdustnja (Kréko) Cinkarna (Celje).

B3 DO e:mf
&? Kidrige?

n; Noﬂ (teh je 48.000 ton letno) so se v zadnjih desetih letih povedale
%-in to predvsem na ra¢un povecanega deleZa prometa (68 %) in
elektrarn (21 %).

t=#\%elextram v Sloveniji je najvecja Sostanjska z letno emisijo 93.000 t
ZJ% vseh slovenskih emisij SO,). Kljub napovedi o nujni ekolodki
'ljl do-leta 1992 ‘dosegajo danes z odZvepljevanjem le 20 % efekt
.1j'a.

dve termoelektrarni (Trbovlje in toplarna Ljubljana) od prve zaostajata
preffoga skora; za Sestkrat, pri vseryteh pa emisijski podatki pre-
.y,o c‘plsane mejne emisijske koncéntracue

'uja sprejme § padavinami nadpovpreéno (glede na drugi del Evrope) .

epla kar od 6 do 11 gramov na m? povréja. Na povrsinsko enolo"“{‘
™ skromne debelme prsti.igf Poretezno krddke pokrajing i¥fédnd obéutljiv za

e §’estkrat ve¢ 2vepla kot v Spaniji in na Svedskem_ali Norveskem,
i "dvak'at ved kot v Svici ali sosednji Avstrur Taksneﬁkolléme Zvepla
eni strani posledica relativno velikih emisij 2veplovega dioksida, ki
av tehnoloéko zastareliin energetsko potratriindustriji; v energétskih
3ktih,:Ki 50 brez ustreznih gistilnih naprav, pa tudi zaradi rabe fosilnih
ki vsebujejo razmeroma’visok Gdstotek vepla (slabsa in censj$a
» ki s0 dostopneja socialno’3ibki vegini prebivalstva). Vzroki za
kollélne 2vepla so tudi v goratosti Slovenije oziroma v dolinsko-
rskl legi glavnih vircv 2veplenih emisij in z njo povezanih temperaturnih
jskih er drugih naugodnih klimatskih potezah, ki emisijc SO, slabo
Jjejo, kakor tudi v topografsko okreplienih padavinah.

smemo pa prezreli razmeroma neugodne lege Slovenije glede na
JujoCo usmerjenost onesnazenih zraénih gmot, ki dotekajo iz srednje
dne Evrope, 3e posebno iz bliznje moéno industrializirane severne

e, 0d kcder se onesnazene zradne gmote neovirano $irijo do nasih

ev. Ob tem naj opozorimo na kisli de2 na visokih kraskih planotah,
vetjih avtohtonih onesnazevalcev zraka, se pa $kodljive primesi
ajc z zahodnimi vetrovi.
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Podatki o velikih kohéinah 2Ve V—*‘{g"dﬁlﬂah nas uvrd&ajo med tistc
evropske drzave, ki dobuo n&pé%jrﬁnsﬁd"enoto v letu dni najveé¢ pada
vinskegaZvepla in bi. zatofe]pnc‘.aﬁbva}l‘?i%o na$e okolje tudi med najboi
jdegrac’lramml v Evropi, a fid STEEHTL 'zroke za omenjena nasprotj
gre iskati v pokrajinski strukturi Sf(’)'?}‘enu X Iasu v njeni prete2no karbonatr:

_kameninski sestavi, ki nevt?aﬁlréﬁzaﬁsﬁn tbkoljas, zlasti prsti in vode
. -Poleg litalozke sestavine si)‘l
’ 'letmml éasn hldroloé

ar sk de

%lr(e poteze z izrazitim

3‘% fg u'&t 3 nj briavijanjem vode
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Go%s!kl (alpskn in p’i%d éﬁ) ekoglste “‘]‘e zaral velrﬁ‘é"re éTne energqe
vse nepbdsiedne” ‘pd%‘egel Predstavlféépa ta pol}:i ’f.?o?nemben vodni,
rastlinski{gozdni) ﬁtﬁaﬁekrea‘clfsﬁ potencial QVno-sl nji pa prinasa.
predvsem z: Amskimil nzmomf"’prec‘eﬁn]b ‘populBicijske” obremenitev. v
okvirt. iega akoslste) i 5 zdfadi degraddéijske specifiénost
izdvojiti doaf" I ,fnajo sicer’ 86*nﬁlﬁf‘ﬁhravm potencial
(za kmetqst%. vodnb g“3s "odarstvo urbahTzacu&*industn']o promet), a so
obenem: ekoloko izrédno obéutl;lve v p“Feteino urbahiziranih in indus-
trializiranih predalpsklh kotlinah in dolinah se zlasti v zimskem é&asu
pojavlijajo jezera hladnega zraka in pod inverzno plos¢o se ustvari praktiéno
zaprt pokrajinski sistem, tako da Ze ob sorazmerno skromnih emisijah
onesnazenost zraka moénoc naraste. Poleg tega predstavljajo te pokrajine
tudi najstarejSa zgostitvena in industrializirana obmoc¢ja s stoletnim ones-
naZevarjem, pridruZile pa so se jim $e nove dejavnosli z negativnimi u¢ink
(prometnice, plinovodi, TE, HE, itd.). Obéuten je zlasti vpliv industrijsko-
energeiskega onesnazevanja.

Ob tem naj opozorimo na nekaj najbolj znagilnih degradiranih pokrajin
slovenskega predalpskeqa sveta. Med niimi are v prvi vrsti opozoriti na



Zi3ko dolino, ne le zaradi njene onesnazenosti, ampak tudi lege nepo- Glavni vir onesnazevanja zraka v Saleski dolini je §oétanjsk" ,termo
rijski meji, kjer se emisijsko obmoéje zagotovo $iri tudi v elektrarna, vstostali viri emisij so neprimerljivo manjsi onesnaz va]cn \%
Degragacuskl peéat‘-dolml daje v njenem zgornjem .delu Sostanjuin tudiVelenju pa zrak v zimskih mesecih ni preu;QSJo og snaien
LG in»topn)glga svinca; v. spodnj 2elezarna; ki pa je ekoloéko Ye  saj jezero-hladnega zraka, ki je pogost pojav zimskih. mesecey
da-_qopro anlrana;'M‘e'd .5kodljiyi emlsuamu |zstopata svinec, njegova  doline pred-vplivi 3kodljivih toplarniskih emisij. Povsem drugaégb
; k;erletne koli¢ine ne presegajo vijih. poboéjlh (Zavodnje, Graska gora, Veliki vrh).nad i mverzngkp
4 kier 8kodljive: emisije dosegajo kriti€ne koncemracue% B \ Yol
propada)o gozdovi, zdravstveno in ekonomsko so ogrozena 18
zaselkl D

4.5 27 Ay, A
qllna na obu CQI

gy

; u,_ |ce svngcav‘Ze y rebuejo tempeaturne Vpredalpskl kothm lezi tudn '
s} pnjuje; e’ o'prah, ki . emis 6l cja : SKE

i nadf erjavom je, -, staCnnkarnam EMO, pri slednjemsoékodl;weemusn]eﬂuo\dov ) v_dele7
- emisij; SO2 pa prispeva tudi samo mesto z .ogrevanjem (kotlovnice i
individualna:kurid¢a) in s prometom. Najbolj onesnazen je vzhodni de
mesta, ne- 1o zaradi tam Iocnrane lnduslnje ampaktudlz a m&é&a ujoén}

zahodmh vetrov ki donaéajo mestne emnsue S kothnsk‘l 90,09 [ezanz

V|§|nska razporedltev poékodovanlh gozdov (teh 1e okoh. 472’(}0‘}1 aze
U _ p kl iy moremo pnplsatl . daje do‘te: visine. povpre&ne enodnevne inverzije kar "do-90:% lesteh. V
. bi'slab&ii vrst gonva (nlzka'cena) Pomemben delez pa prispevajo Zimskem: &asu so emisijske koncentracije SO, do 3-krat’ visje kot v top!
emlsue izTE Sos‘,xanj, ki-se z visokimi dlmnlkl dvugajo preko hnbov;a ki polovici leta, kar si razlagamo tako z vplivom inverzije kot tudl komunalnn

Bofod Saleske kothne . emisij (ogrevanje). Izradunali smo, da je v tem ¢asu indeks dopustne emisije
“kar4,1, kar pomeni, da je takrat v Celjski kotlini Stirikrat ved emisij, kot b

Kotlina s svojo prostornino Se prenesla brez negativnih uémkov

3

ajbolj onesnaiena slovenska pokrajina (glede na emisije SOZ) ]e Zasavje
|n to, predvsem emlsusko obmoéjeTrbovlje ki Ieil v ozki dollm Save oziromz

, pa §e drugl manj§| lndustnjskl obratl inv znmskem dasumestoz ogrevénjem
- Z |zgradnjo 360 metrov vnsokega dimnika pri TE se emlsue dvngajo nac

zmanj§ala negativni u¢inki pa so se prenesli na sirde’ 0k0|]8 Najbol
prizadeta so juzna, pretezno kradka pobodija, kjer predstavija kapnica edin
vir vode, le-ta pa je ob tako moénem onesnazenju zraka prakti¢nc

neuporabna

Ne glede na zmanjéan deleZ emisij iz TEpa ostaja san o:m
Se vedno najbolj onesnaieno v Slovenui Glavnl

(2e po tradiciji dobivajo rudarji za domado rabo dolo&eno kohéino { moga
v individualnih kurid&ih in toplarnah. Sele na drugem mestu so- ékodlyv
uginki industrijskih emisij, ¢e seveda tu zanemarimo emisije trboveljske
ile oelektrarne. Kljub temu, da so zimske mestne in industrijske emisije
S glativno majhne, pav ozki in slabo prevetreni dolini povzrogijo velikc
e ln IZjemno visoke. emisije. Po nadih izradunih so npr. v Trbovljah te
s isue $e vedno 10-krat vecje kot so asimilacijske sposobnost:

'|ne Trbovelj3gice, kier se vedji del zime zadrZuje temperaturna

‘; D | pokrajmskl ekosistem je subpanonski pretezno ravninski al:
it et Pokra]mo karaktenua preteino kmetuska raba in goste;éa

'»’,ﬁx‘f“flntenzlvna kmetijska obdelava prinada s seboj tudi pove¢ano uporabc
kemijskih sredstev in mineralnih gnojil. Obsezni agromelioracijski poseg:
iz blqznje pret_e!dostl pa danes Ze kaZejo mnoge negativne ucinke. Ekolodkc

i naievanja j;raéklhfvoda Naselja na Krasu veginoma nimajo urejene
~asKanalizacijgin ,éJsuInlh naprav, k narascajoci onesnazenosti pa veliko pris-
~ peva]o tudi’ ngurejena smetis¢a in odlagali$¢a strupenih snovi.

;’Ceprav se je sir§a industrializacija obalnega pasu priela razmeroma
pozno, je:zaradi svoje intenzivnosti zelo zaoslrila ekolodke konflikte, kar
se kaie predvsem v onesnazevanju morja, v pomanjkanju vode in v
) nasproljlh razhénlh uporabnikov prostora (tunzem mdusmja prqmet).
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The State of the Environment in tke New State of Slovenia

A $eographical Survey

Metka SPES

(Ljubljana)

1 Survey

rmental and develcpment Froblems has accompan:ed the

Fath to independence. These are =n one hand a reflection

it of the previous period, anc or. the other of :he rat:ra]

€Fes and the physica] geograpkical structure of regiona €cosystems,
i i =amics of degradation

Sloveniz can also be seer ir. the context

*s with strong anc weak levels of envi-ormental pel-
i i of regional, or
<. Intermecials Figher

ly lightly affected. Frequendy

T Zones of de

thus it is difficult 1o speak of tae general

The aumerous data and well-int=ntioned » arnings of the ecology movement and political paries

regarding the general environmenta] threzt 10 Slovenia thus require 3 certain amount cfexpert

irte-pretation in the field. Of course we should not neglect th= fact that if tese poiluted parts of

S.ovenia are Jess extensive than generally portrayed, they are still by far ths most signiZicant in
and economy, i

Difersnt physio—gcographical ard social geographical charac eristics of individual regions can
also be seen in the different responses to 1= degradational pracess. On 20 (00 km? of Stovzre

IRar INJA, D.: Pokrajinske znalilnesti industria izacijske onesnaZenost. v Slover:j ji (Rezional dimerssizns and
charac eristics of industrial pollution in Slovenia]. I-: Geographica Slover ica, 9, 1577 (Ljubljana), pp. 75-83.

2 RACINJA, 1979, loc. cit.




territory four basic and distinct types of Europezn lar.dscape ‘regicnal) typss comre tozether: the
Alfs, the Pannonian Plain, the Dinaric mountain range, and t1= Mediterrarean.

The mountain (Alpine and pre-Alpine) ecosystem, due to its great relief eaergy. thin soil cover
and predominantly karstic ccmposition, is extremely sensitive to zll kinds cf direct impacts. At
the same time this region represents a wa'th of poteatial for water and plznt (forest) resourcss,
as well as recreational 1sc. Winter tourism especially represen s a burden cn the environment

In the framework of this ecosystem valleys and basir:s should be panticularly singled out due to
their special vulnerabiiity to degradation. Their potential for mul:ifunctioral ase (agricultu-e,
weter resources, fores Ty, urbanization, irdustry. transport) as w:ll as their ecological sensi-
tivizy should be stressed. Especially in winter, "lakes” of co.d air appear ‘n the aredominan‘ly
urbanized and industrialized pre-Alpine basins and valleys and under the inversion layer an

essentially closed landscape sysiem is crzated, so that even comgaratively modzrate levels of

emissions can causc a high level of air pol.ution. In addition. -hese regions ~epresent the oldest
areas of population concentration and industry with a cenmury-long history o poilution, 1o
which more recent activities {major roads, gas pipelines, power stations, etc.) 2-e add:ng.
The influence of industrial ard energy poilution, whish is spread throughou: a aide arca by tie
use of tall smokestacks, is especially noticeable. I this conneezion we shou’d crzw artention to
the results of some studies of our institute4 in some of the most pclluted regions.in Alpine aad
pre-Alpine basins and aarrow valleys. Of zreatest concern is the Mcza valley, not only due to
its pollution, but also because i: lies dirsctly along the borcer with Austria ead its zone of
pollution unquestionat-ly exiends to the azighbouring state. We :hus hope that we will soon
find a common research interest with Austrian geographers sc we can jointly evaluate the extent
" and level of the threat to this region. The degradztion of the upper valley comes mainly from tae
lead mine and smelter, while the primary aclluter in the lower valley have been ©ac iron works,
which are now fairly well adapted to meet environmental prot=ctior. standards.
Lead is one of the most harmful emissions. Its quantity has aready been substardally reduced,
and the level of SO dees not exceed 3000 tons arnually, but its er-vironmental impact in these
region is disproportionztely high.
The decp mountain valiey at the edge of the Klagenfurt basin is poorly vertilated and tempera-
ture inversions occur throughout the whcle of the year.
The steep slopes with their thin soils can be protected agziast erosion oaly ty ferest. Our
ancestors were well aware of this and thinned the forest with great care. They z so adapted :0
the local ecological conditions by establishing settl=ments in the form of isolated farms.
Undzr these microgeographical conditions. harmul emissions rapidly trigger de 3radatonal pro-
cesszs, which can be se=n today in the 5000 hectares of damzged forestS, which indiractly also
threatens the existence of isclated farms, depencent in largs mezsure on the forest far their
livelihood. In recent years the levels of lead emissions have bzen reduced with the use of filtes
at the smelter, but SO, pollu:ion has increased, whizh can be attributed 1c th= ase of lowes-
priced and poorer quality fuel. A significant share of the pa:iution comes from the So¥tanj
powzr plant, where tall smokestacks spread the emissions ov=r the hills separating the Me3a
valley from the Salek besin where the pla is locatsd. '
In the pre-Alpine basin is also located one of the oldest znd rnost marked industrial polluticn
zones - the city of Cel e. Th: basin-related invesicns have a steong effzct ro: oniy on the
degradation regime but 2lso on the vertical zonation of more cr less polluted air. The altitudinal
zonation of damaged forests (4200 hectazes) shows that 90% cf them lie beneach the acight of
an average onec-day inv2rsion. In winter ke concentrations o7 SO are three times higher than

3 PLUT, D.: Naravnogeografski vidiki degradacijs okalja in razvoja SF. Slovenije [Geogrzphical aspects of
environment degradation and development in SR. 3 ovenia] In: Slovenija, 38 (Slovenska akademija znanost :n
umetr-osti, Ljubljana), 1989 pp. 61-68.

4 3PES, M.: Naravni viri v Yirih najbolj degradiranih pokraj nah (Nawsrs resources in the most cegradated
regiors). = Research work (I8titut za geografijo iJaiverze), _jubljana 199C.

5 3OLAR, M.: Poskodovancst gozcov (Damage o forests] In: Ujma (Ljetljana), 6, 199%, pp. 1:7-121.
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during the warmer part of the year, which can be explained by the influence of inversions as
well as municipal emissions (heating). We calculated that durir.g this time the average hourly
cmission of SO, in the Celje basin is 2600 kg, 4.1 times the lave] of maximum permissible
emissions. This means that at this time of the year the level of emissions in the Celje basin arc
four times higher than the basin is capable of withstanding without harmf] effects

The most common environmental problem of the karst (Dinaric) ecosystem is the pollution of
karst water, Setddements in the karst for the mos; part do not have suitable sewage and
purification plants, and unauthorized landfills and dumps for poisonouys substances also
contribute in large measure to the growing pellution,

6 Porogilo o stanju okolja v SR Sloveniji [Environment report in SR Slovenia), ed. Skup¥ina republike

Slovenije, Ljubljana 1990, = Skup¥inski porolevzlec, vol, 10.



sale of low quality fuels wi(h; a higher su_fur conten:. But the econorric crisis znd the rzlated
low pu-chasing power of the pcpulation, usually those in derressed, >.de-, anc most heavily
polluted industrial centres, make tais kind of impro~ement impassible.

Me:allergy (Metica, Kidrit‘.cyo}. the paper industry (Kriko), and the z'nc fectery (Celje) ere
alsc-among the most important sources of 50, emi sions.
Emssions of NO, (about 48,000 tons anaually) have increas=d by atcut 17% in -he last ter.
yeass, due primarily to ijcreases in the share coatributed by trznsport (68%> and thenno-
electricity plants (21%).
The la-gest coal-fired electricity plant ir Slovenia is So¥tanj, with ar. annaal level of SO,
emissions of 93,000 tons (47% of total SO, emissions in Slovenia). Despite forezasts of
ecolog-cal improvements 5y 1992. today salfur remroval is achieved at a rate of crly 20%. Tae
othe= rvo thermoclectricity stations (Trbovlje and the heating station in Ljubijar.z) use a_mcst
six times less the amount of coal as So¥tani, but nor.ctheless at all three emiss:on Izvels exceed
the mazimum permitted cencentrations.

1
The following regions have the highest levels of ai- pollution .n S.ovenia: Zasavic (Trbovlje,
Hrastm:k, Zagorje), the Mcia! vliey (Crna, Zerjav, MeZica), the edges of rie Sal=k valey,
Celjz, Maribor, and Ljubljana.|'l‘hcsc are ail regions renked in the 4:h catzgery of air pellution,
wheee the air is polluted beyond ths critical level, and according to the rscommendatiors of the
World Health Organization (WHO) are not fit for habitation. A founth of the pogulaticn of
Sloven‘a lives in these places! The results of long-term moni-orir:g of the quality of rain in
Slovenia show that the acidity cf precipitation haz been increasing ovar the years, but it is
neutralized to an acceptable lc"vcl by the predominantly carbonate soils which predominz ¢ in
Slov:niz. At monitoring stztions included ir. the intemztional nemwork for moaioring the effecs
of long-distance, transnational itransport of pollutants, about 35% of the precipitazion hzs been
found to be acidic.

The bet stadied and recorded in Slovenia are the: harmful effects of polluted air or. fcrest ;

vege=aticn, which is understandable considering that more than Ealf of the total area cf the stat=

is forested, a share which is still increasing as areas wkich used :0 be cultivate: ars OVCTgIOWT., ; :

although this growth is of course poor in quality.?

Results of -escarch inveszigations are very alarming: Sloveria is ranked :n tke group of ;.

counies with the greatest damage to forests, with about 44% of all tree specics affec:ed. In
Sloveniz only about 6% of fir and 22% of spruce are healthy. In heavily polluted ar=as 5.5% of
the tres are so damaged that they will die in the near future. Sufur compounds caise damage
to trezs on a third of the forested area of Slovenia.

Cytogenstic analyses have drawn ztiention to the heavy genetic damage of trees even when hey
still do rot show outward signs :of this damzge. Biologists estimate that the geretiz material of
60% cf spruce in Slovenia is threaiened.

The pollation of surface water courses has quite recently shown some slight i morovement with

the inzrease in the number of pq'ﬁﬁcation devices as well as the more coasistart applica:io-. of
anti-pollution legislation, which can even extend to th= closure of a plant if it is unab.e to =nsure N
the purification of waste waer (for example :he cellulbse plant in Goriar.e on a tributary of the 2

Sava tefzre -t flows to Ljukljana). Despite tac slight improvement, tae pollutec wazer remains 3
1thc quality of rivers znd streams which un:il recenty wese sll 3

clean is worsening, which canlbc attributed to the concentration and releas: of sewage 10 ;

individuzl small towns and especially tourist centres. Zentralization of sewage concenzraes the )

in the 3rd or 4th category, while

wastes, wiich is undoubtedly worss than their former d: spersed release.

Already :n the last decade tt.e pollution of Siovene waters exceeced 10 miilion PE (popuiation §

2

730LAR, 1992, loc. cit; Porot Jo.... 1999, loc. cit
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equivaleat). Industry is the worss offender, contribuing 75%, followed by munizipa! pollution.
Lately agriculture has also becorre a major source of water pollution.

The lzrgest Slovene river, the Sava, has a drainage asin occupying 57% of (1 stztz emtory.
53% (aver 1 million) of the Popu_ation live in it, 2/3 of the sources of drinking water arz lozated
here, and' the river with its tritutaries carries away 4/5 of all waste water origirating in
Slovenia. Pollution of the Sava begins already at its source from tourism in Kranjskz Gora z1d
Bohinj, and intensifies grea:ly a.ong the Sora tributary and especially below Ljudljena. It is
further polluted by mining wastes from Zasavje and the Savinja river. In its lower reaches e
Sava acquires a flow of warm wa-er from the nuclear power plant at K-¥kc. Th= fiver is alrsady
in the 3rd category of polluticn where it crosses the Slovene-Croa-ian torder. The second
largest river in Slovenia, the Druva, has half the catchment basin o7 the Sava. It flcws into
Slover.a Tom neighbouring Ausia already in the 2nd to 3rd catego:y of poilitios (polluted
with lead znd zinc), from Maribor onwards its pollutedness increases firth=r arc remains o up
to the Croztian border,

‘We should mention the third "international” river, the Mura, which flows from Austra alreacy
in the tind category of pollution a1d remains so to Croatia.8

The three rivers mentioned ar= nor only the three largsst rivers in the territory of Slovenia, they
&re alsc imoortant for their hydroekectric potential (the existing hydroeletric plant: on the Drava
and Sava a1d further planned ones on the Sava and the Mura) and :heir excessive pcliutedness
Causes a range of ecological problems with the accumulation of dirty water,

Parallel w:1h the pollution of surface waters and increased amounts of acic rain, the excessivz
usc of chemicals in agriculture and illegal dumping of wastes, tte probl=m of groundwater
quality, wtch is the largest source of drinking water, appears with increasing frequer.cy.

Analyse s draw attention to the incrzased pollution of groundwater in the Sora, L'u dljara, Drava
and Mu:a basins, and especially in :he Savinja valley.

Unfortunately we must warmn also of the steady worsening of the quality cf the coastal sez,
which s:ricusly threatens its “unc- ions as a recreational area and source of food. The ses i
most poi‘utd in the Bay of Koper (industry and pont activities), while ths situation is somewaat
better in the Bay of Piran, but the latter is still threatened by the direct dischargs of municipal

3 Political and Social Aspacts

If at the end we wish to answer the Juestion, how has -he relationship to ecolog.cal problems
chenged i1 t* ¢ last two years, with z]l the economic and political changes, we shcald note the
following:

= Social and spatial development of 3lovenia in the last twenty years has differed s gn:ficanty
from that of other socialist countrie:, and in many ways also from that of the other Yugoslav
“epublics. Tt ¢ polycentric model of Jevelopment whict. was dictated also by the geogaphical
diversity of Slovenia prevented a greater concentration of population ani otaer cc-ivides in a
‘ew regior.al sentres, which were already environmentally threatened due to -he carly begin-
nings of industrialization there, This is especially true cf the crescent-shzped pre-Alpias zons

€ Porotilo... 1990, loc. cit
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s )

(Gorenjska, the Ljubljana region, Zasavp, the area around Celje, Maribor), ‘vth the heaviest
ccnicentrations of industry, trasportation, and‘pcpulanon

- Nct only experts, Eut also the green and eco]logy movements, which were modeled on sim:lar
mcvemen:s in Wes:em Exroze, began drawing attention to acute and growing environmentzl
prctlems fairly early on.

- The classical socialist mode. of development sach as that known by other socialist countrizs
was greatly modified in th= Stovene case, and the fact that a large part of agricaltu-al land and
fcrest remaired in private o.vncrship is signiﬁccm. In this way we avoided .args ccllective
farms, which from the ecolozical point of viéw are highly unsuitable, and a; the same tire a
part of thz population prcscr-ed the rclanon:sh F and emotionz: attachmen to tke land, and
bezan to draw attention lo ¥ negative processes of environmental degradation (dying of

forests, pollution of water, ioss of farmland tol building).

Cur research on the attituds o the populauon towards a polluted environmen: in some of t-¢
most degraded Slovzene region; has shown that this response differs greatly according to region
as well as to populz:xon grour.

The least interest in the growing environmental problems was displayed by the econoraically
weak sections of the populal:on. These ere ln the main emigrants from other republics of tte
forr-er Yagoslavia who Lve in the most -:nvmonncntally threatened old indus:rial centres ard 3
thus. cannot or do not know h=w to take on thc ro’e of leaders of ecological ref>rm. We further 38
discovered that environmentz1 degradation in irdividual urban neighborhoods is caused bty %
straZficaton of the populatior.

Tte Slovene Green Party comoeted in the first democratic electicns in 1990 and entered Parlia-
ment with 8.8% of the vote. and as part of the ruling coalition acquired key positions in the
Government; among othzrs, the Minister of tae Environment and the Min:ster of Enc'gy 3
According to our data it is also the only cxamplc in Europe where the Green Party takes pact in ‘A
the ruling Government. g
This is positive in that the two Governments i in power since independence have optimally teken ‘4
inzc account the ecological limitations of Slovema in the preparation of development prograrrs,  §
and Parliament has also passed important cnn:onmcmal legislation such as fcr instance a
moratorium on land reclamation for agn.ultuml purposes, while a new comareheasive lawon 38
environm:ental pro:zction is Zarrently pcndmg The negative side of these poliical decisions is A
in the fact that the Greea Perty has considerztly less opportunity in the work of its basic '3
delegates to draw constart anention to the ecologcal shortcomin gs of state policy £nd lobby for 3
changc, mepalred by political consndcmnons
A case in point is the nuc’ear power plant. Stronger demands on the part of the Grzen Party for o
izs closurs are appearing tefore an clection and ckange of government; when 1hey are part of e 3
ruling coalition and face to 7ice with all the complexities of ttis problem for exarcple ‘cint -
owrership of the facility with neighboring[Crcalia, with whom agreemert is tecoming in-
crca.singly difficul:, the prob:2m of subs:tute sources of energy. the storage of nuclear wastes, 3
etz.), the voice of t1e Greens is lost. )
As we mentioned, Parliamer. is currently consicering a comprehensive law cn environmen:al
prclecucn which respec:s 1¢ principles of the wholeness of the system cf environmen:al |
prclecnon. responcibility of the polluter, paymc'n of compensation, mandatcry measures axd 3%
prevention, and public disclosure. The passmg to this law is important also ir ligiit of the rew
entzrprises being founded, f-:mgn mveslmcnls and privatization. It could casily be the case that -3
this otherwise posizive pracess in social rerms would only further burden the a ready thrtat-'wd L
environmen:. 4

Further literature:

LAH, A.: Slovenija - varstvo in urejanje okolja [Slovenia - environment preservation]. In: Slcveniia, 88 ;
tSlovenska akademija znanosti in smetnosti, Liubljana), 1989, pp. 19-61. ]

DnesaaZerost zraka in voda v Sl

Hidremeteorololki zavod. Republi

ZADINIA, D.: O tehnogenzm k¢
‘echnogenic circulation ¢f sulphu
grafski vestnik, vel LX, 1988 (Lj:




“elje, Maribor), with the heaviest . e
u Celje, M ) Onesra2snost zraka in voda v Sloveniji (april 1790 - marec 1951) [Air and wzter poliution in Slovenial, ed.

) L. - . . J AL .. P
;, which were jeled on similer Hnd-omcworol' o3ki zavod Repatlike Slovenije, Ljblja1a 1991.

ute and growing environment:l . . N
¢ gr L4 RADINIA, D.: O tehrogenem kroZenju Zvepla v pokrajinskem oxolju Slovenije ir njegovi bilanci {Abont the

1ech10g=nic circulatio of sulphur and its balance values in the lzndscape cnvirormert of Slovenia.. In: Geo-

{ known by other socialist countries graftki vestik, vel. LX, 1988 (Ljubljana), pp. 3-79.

- "arge part of agricultural land and
vay we avoided large collective
\suitable, and at the same time &

suonal attachment to the land, anc

sironmental degradation (dying of

ited environment in some of the
: differs greatly according to region 3

: displayed by the economically -
nts from other republics of the
.wdtened old industrial centresand  §
-s of ecological reform. We further &

in neighborhoods is caused by 8

ions in 1990 and entered Parlia- .8

_ iion acquired key positions in the -3
s=~t and the Minister of Energy. i}
re the Green Party takes partin 3

wependence have optimally taken 4
a-ation of development programs, .3
‘'slation such as for instance a - 8
= a new comprehensive law on
& of these political decisions is ‘g
>rtunity in the work of its basic 3
+i~gs of state policy and lobby f

the part of the Green Party for 18
.mnent; when they are part of the
this problem (for example joint 3

n agreement is becoming in

the storage of nuclear wastes, °

rehensive law on environmental
€ *he system of environmental 2§
on, mandatory measurcs and 3
yreant also in light of the new i
. st could easily be the case that
er burden the already '

|prtserval.ion]. In: Slovenije, 85 NN




Geografski informacijski sistems

v Slovenij

19951 99"5 :




Geografski informacijski sistemi
v Sloveniji

1995 - 1996

Zbornik referatov simpozija

Ljubljana 28.-29. november 1996

Ljubljana 1996




Geografski informacijski sistenu v Sloveniji 1995-1996
Zbornik referatov simpozija
Ljubljana 28.-29. november 1996

Zalozili mn izdali
Zveza geografskih drustev Slovenije
Zveza geodetov Slovenije

Uredni3tvo
dr. Andrej Cerne, mag. David Hladnik, Jurij Hudnik, mag. Marko Krevs, dr. Drago Perko, mag. Roman
Rener, dr. Zoran Stan¢i¢, dr. Rado3 Sumrada

Namizno zaloZnistvo
GOKSI, Ljubljana

Tisk
Institut za geodezijo in fotogrametrijo FGG, Ljubljana

Naklada
500 izvodov

- Ljubljana 1996

CIP - katalozni zapis o publikaciji
Narodna in univerzitetna knjiznica, Ljubljana

659.2:681.3:91(082)

Geografski informacijski sistemi v Sloveniji 1995-1996: zbornik
referatov simpozija, Ljubljana 28.-29 november 1996 /
[uredni$tvo Andrej Ceme ... et al.]. - Ljubljana : Zveza :
geografskih drustev Slovenije : Zveza geodetov Slovenije, 1996

1. Andrej Cemne
0

Tisk publikacije so finan¢no podprli: Ministrstvo za znanost in tehnologijo, Ministrstvo za okolje in prostor,
Zveza geodetov Slovenije, Zveza geografskih drustev Slovenije, Intitut za geodezijo in fotogrametrijo

FGG, Geodetska uprava republike Slovenije, Mesto Ljubljana, Ministrstvo za kmetijstvo.

"Fo mnenju Ministrsiva za kulturo tevilka 415-877/96 mb/mc z dne 28.10).1996 se uvriea ta zbornik med
proizvode, za katere se placuje 5% davek od prometa preoizvodov.

Avtor slike na naslovnici: Martin Puhar, IGEA d.0.0., Ljubljana.




GIS v Sloveng 1993 1y9g,

UPORABA GIS-A PRI PRESOJAH VPLIVOV POSEGOV
V GOZDNI PROSTOR

Andreja OGULIN *, Andreja SUBIC **

1ZVLECEK UDK 91:681.3:630(497 4)
V élanku je kratko predstavijeria presoja vplivov na okolje (PVO) kot orodje varstva okolja, ki ima pomembno viogo pri
zasciti in ohranjanju krajine ter naravnih, obnovijivih virov. Problematika je prikazana v povezavi z vplivi, ki se raziskiijejo
v okviru PVO za gozdni prostor. Predstavijena je dostopna podatkovna baza in nacini njene uporabe pri izdelavi PVO ter
njena prakticna raba pri omenjenih prostorsko-valorizacijskih postopkih za gozdni prostor.

KLJUCNE BESEDE:
presoja vplivov na okolje, geografski informacijski sistem, gozdarski informacijski sistem, gozdni prostor

ABSTRACT UDC 91:681.3:630(497 4}
THE USE OF GIS AT THE ENVIRONMENTAL IMPACT ASSESSMENT IN THE FOREST
LANDSCAPE :

The article presents the Environmental Impact Assessment (EIA) which is a tool of environmental protection and las a
significant role in the protection and preservation of landscape as well as in better exploitation of natural resources. The
problematic is presented in relation o the impacts, investigated in that part of the EIA which concerns forest landscape.
The accessible data base anad the possible ways of its use is described, its practical use in spatial valorization procedures

is also showa.

KEY WORDS:
environmental impact assessment, geographic information system, forest information system, forest landscape

1. Uvod

S 53% gozda se Slovenija uvri¢a med najbolj gozdnate evropske drzave. Gozdarsivo je v veliki meri
pripomoglo k razvoju varstva okolja v Sloveniji. Kot iniciator ideje o trajnostnem razvoju je vplivalo na
pospesen razvoj okoljskih znanosti in novih ekolo3kih spoznanj. Gozdarska stroka se je Ze kmalu pricela
zavedati mnogostranskega pomena gozda v krajini. Poleg proizvodnih je kmalu pri¢ela poudarjati tudi socialne
in predvsem ekologke vloge gozda. Te pa so pogosto prizadete, saj obseZnej3i ¢lovekovi posegi skoraj vedno
sezejo tudi v gozdni prostor. Posledice so lahko takojinje in neposredne, lahko pa se pojavijo Sele kasneje in

50 le posredno povezane s posegom.

V Zakonu o varstvu okolja (Url RS 5t.32/93, ¢len 55) je za vecje posege kot eden od regulacijskih instrumentov
varovanja okolja predvidena presoja vplivov na okolje (PVO). Le-ta naj bi posku3ala predvideti u¢inke v
okolju in oceniti sprejemljivost posameznih posegov gleds na njihove dolgoro¢ne, kratkoro¢ne, posredne in
neposredne vplive na okolje. Novi zakonski okvir vzpos:avlja kompleksen sistem vrednotenja vplivov po
posameznih sestavinah okolja, tudi za gozdni prostor. Zakon o gozdovih (Url RS 8t. 30/93) je vpleten v
omenjeno zakonodajo, zato se tudi za posege v gozdni prostor zahteva izdelavo PVO.

Na Gozdarskem institutu Slovenije se Ze vrsto let izdelujejo razli¢ne 3tudije in izvajajo raziskovalni programi
s podrogja prostorskega na¢rtovanja in vrednotenja moznih vplivov na gozdni prostor; najbolj prou¢evane
so podkodbe zaradi imisij, infrastrukturnih posegov, sanacij, melioracij ipd. Trenutno so najboij aktualne
Studije PVO za izbiro variant ter oceno lokacijskih na¢rtov za razli¢ne odseke avtocest, v katere se Gozdarski
intitut vkljuuje z izdelavo sektorskih (gozdarskih) tudij. Poleg teh tece tudi raziskovalni program z glavrim
projektom “Snovanje modelov za preucevanje vplivov na gozd”, katerega osnovni cilj je spoznavanje
zakonitosti razvoja in odzivov gozda na raznovrstne vplive ter razvoj tak$nih metod dela, ki bodo omogocale
objektivno in celostno analizo razmer v gozdu in na njegovem robu.

* Dipl.ing.kraj.arh., Gozdarski institut Slovenije, Ve¢na pot 2, Ljubljana
** Dipl.geogr. in etnol., Gozdarski institui Slovenije, Vecna pot 2, Ljubljana
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Presoja vplivov na okolje je u¢inkovit insirument le ob podpori celovitega informacijskega sistema. Prav
zalo bo imel geografski informacijski sistem vedno vecji pomen pri tovrstnih $tudijah, saj bo omogocal
veejo kompleksnost in hitrej3o ter ucinkovitej3o izdelavo le-tech. Namen ¢lanka ni predstavitev rezultatov
katere od 3tudij ali celo vmesnih rezultatov raziskovalne naloge, pac pa je v njem predstavljeno razmisljanje
o moznostih izdelave PVO za gozdarski sektor s pomocjo slojev geografskega informacijskega sistema. V
¢lanku je predstavljena presoja vplivov na okolje (PVO) kot orodje varstva okclja ter moznosti uporabe
sodobne informatike pri njeni izdelavi. Predstavljena je dostopna podatkovna baza (sloji GIS), ocenjena pa
je tudi njena uporabna vrednost pri omenjenih prostorsko-valorizacijskih postopkih za gozdni prostor.

3. Geografski informacijski sistem v gozdarstvu

Geografski informacijski sistem (GIS) je racunalnisko voden informacijski sistem za zajemanje, shranjevanje,
enaliziranje, prikazovanje in distribucijo vseh oblik prostorskih informacij. Omogo¢a enostavno moznost
ponovitve postopkov in spremembe operacij, hkrati pa veliko pestrost grafi¢nih prikazov. Za vzpostavitev
tega sistema so potrebni programska in strojna oprema, podatki, postopki in ljudje (BARTELME, 1992).

2.1  GOZDIS - gozdarski informacijski sistem

Gozdarstvo ze ve stoletij zbira informacije o gozdu, s katerimi je lahko uresni¢evalo idejo trajnostnega
razvoja funkcij gozda. Prvotno so bile v ospredju predvsem proizvodne funkcije, danes pa se enakovredno
vposteva tudi vse ostale. Rezultat zbiranja podatkov je obsezna gozdarska podatkovna baza, ki je izrednega
pomena za monitoring stanja gozdov. Ze nekaj let se oblikuje integriran, racunalnidko zasnovan prostorski
informacijski sistem za ocenjevanje stanja in razvoja gozdov. Vseboval bo podatke, ki so rezultat stroskovno
i1 ¢asovno intenzivnega procesa zbiranja (kvantitativne meritve - terenska snemanja,'meritve z GPS,
cigitaliziranje, obdelava aeroposnetkov in satelitskih posnetkov itd.). Nekateri podatki so spremenljivega
znacaja, zato jih je potrebno dopolnjevati in kontrolirati. Vsi podatki so shranjeni v bazi GOZDIS, ki jo
podrobneje raz¢lenjuje Shema 1. Podatkovna baza se dopoinjuje v skladu s $irjenjem znanja o prostoru.
Zaenkrat je 3¢ pomanjkljiva in ne omogoca celovitega pregleda nad delovanjem gozdnega ekosistema. Prav
zato je v prihodnje potrebno razvijati tak$no metodologijo zajemanja podatkov, ki bo omogo¢ala trajni
nadzor gozda v ¢asu in prostoru, baza podatkov pa bo vsebovala vsestranske informacije o gozdu, ki jih bo
mogoce koristno uporabljati tudi pri presoji vplivov posegov v gozdni prostor.

Eistvena prednost baze podatkov je, da so vsi koli¢inski in kakovostni podatki Ze prostorsko opredeljeni in
primerljivi. Gozdarski informacijski sistem sestavljajo podatkovne baze. Ena od bistvenih prednosti GIS-ov
v gozdarstvu je v tem, da omogocajo nepregledni mnozici podatkov organiziranje v razumljivo obliko in
uporabo na mikro in makro ravni. '

Zajemanje podatkov je ¢asovno in finan¢no najzahtevnej3a komponenta GIS-a. Vsaka naloga ima specifi¢ne
inrazli¢ne zahteve tako glede podatkov, kot glede zelenih funkcij in rezultatov. Zato se baza sproti dopolnjuje
g:ede na potrebe specifi¢ne naloge. Podatki se pridobivajo na razli¢ne nacine:

* s pomo¢jo terenskih meritev (kontrolne ploskve),

» s pomocjo daljinskega zaznavanja (aeroposnetki, satelitski posnetki),

» izkartografskih podatkov (gozdarske karte in drugi skenogrami ter kartografski podatki drugih institucij)
* iz arhivskih in drugih virov.

R=zultat tega so razli¢ne oblike podatkov, ki ne omogocajo enake oblike in natan¢nosti njihove nadaljnje
obdelave (rastrski, vektorski, atributivni podatki). Natan¢nost podatkov je odvisna od potreb informacijskega
sistema in od nivoja planiranja, za katerega so bili podatki zbrani. Zato prihaja pri njihovi nadaljnji uporabi
nemalokrat do te2zav, ki so povezane s premajhno natan¢nostjo za potrebe drugih nalog ali $tudij.

8.2 Programska oprema

Osnovno nadgradnjo baze podatkov sestavljajo tisti aplikativni programi in procedure, ki omogo¢ajo razli¢ne
przglede, izrise in obravnavanjc podatkov glede na razli¢ne zahteve. Zaradi fleksibilnosti, neodvisnosti od
strojne opreme (operativen je tudi na PC racunalnikih), se kot orodje GIS pri modeliranju in obdelavi
informacijskih slojev na Gozdarskem institutu uporablja ARC/INFO Version 7 (ESRI1, 1996). Program ARC/
VIEW Version 1.0in 2.1 (ESRI, 1992 in 1996) pa omogoc¢a enostavnejie pregledovanje podatkov in rezultatov.
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za obdelavo podatkov s podro¢ja daljinskega zaznavanja, podatkov terenskih analiz ter za vizualizacijo

(pedoloke, sestojne ipd.). PCI Version 6.0.1 (PCI, Inc., 1 996) je novej3i program, ki se ga prav tako uporablja
podatkov in slikovnih analiz. -

DMS Version 4.0 (R-WEL, Inc., 1995) je program za digitalno obdelzvo aeroposnetkov, s pomocjo katerega
se za potrebe 3tudij izdeluje ortofotografije, opravlja fotointerpretacija ter izdeluje karte razli¢nih tematik

Shema 1: Gozdarski informacijski sistem (GOZDIS)
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Obstojeei sistem ponuja Siroke moznosti graficnega in tabelari¢nege prikazovana podatkov n rczullulov|
analiz. Grafi¢cne podatke sc lahko projecira na poljubne izhodne naprave (ckran, tiskalnik, risalnik) v1
kartografski kvaliteti, opremljenc s tekstom, simboli, legendami ipd. Zelo ugodno je tudi, da je mogoce
poljutno spreminjati merilo in izrez kartc oz. slike, premikati sliko, izbirati poljubne tematike in plasti.

3.  Presoja vplivov na okolje (PVO)

Presoja vplivov na okolje (PVO) je Studija, katera naj bi identificirala, napovedovala in vrednotila potencialne
vplive na okolje, ki nastanejo zaradi nacrtovanega posega. Poleg ocene sprejemljivosti posega z vidika
vplivov na okolje podaja Studija Se predloge za omilitev posledic posega in napotke za kontinuirano spremljanje
stanja okolja po posegu. Zaradi ugotavljanja dejanskih vplivov posega na okolje, ko je le-la e realiziran, naj
bi Studija PVO vsebovala tudi bolj ali manj detajlni opis obstoje¢ega stanja okolja pred posegom.

3.1 Model PV O pri gradnji avtocest

Ker so v zadnjem ¢asu aktualne predvsem izdelave PVO za gradnjo avtocest, je na tem primeru predstavljen
postopek njihove izdelave. Presoja vplivov na okolje je pri na¢rtovanju avtocest postopkovno lo¢ena na dva
dela: '

1. Ocena vplivov na okolje za izbor variante avtoceste
Pri tem so obravnavane razli¢ne variante posega (trase avtoceste). Zajemanje podatkov je vezano ve¢inoma
na kartografsko podlago merila 1:50C0, medtem ko so rezultati zaradi boljse preglednosti obdelani v merilu !
1:25000. Rezultat te presoje je izbor trase, ki je z vidika varstva narave najbolj sprejemljiva. Z utemeljenimi
argumenti je mogoce vplivati tudi na prestavitve ali preoblikovanja predlaganih tras.

2. Ocena vplivov na okolje za izbrano traso avtoceste
V tem primeru je obravnavana izkljucno izbrana varianta. Grafi¢éna dokumentacija je izdelana v enakem
merilu kot tehni¢na dokumentacija posega (ponavadi M1:1000). Cilj te presoje je identificirati potencialne
vplive in podati predloge za zmanj$anje njihovih negativnih posledic. Tudi v tem primeru so $e mozne |.

manj3e prestavitve trase.
Sam postopek pa lahko strnemo v pet korakov:

1. Opis projekta vsebuje gradbeno - tehni¢ne podatke.

2. Opis obstojecega stanja predstavija osnovo vsem nadaljnjim napovedim sprememb in oceni
vplivov posega. Zato je zelo pomembno, da vsebuje opis vse in hkrati samo tiste podatke, ki so za
obravnavo posega relevantai.

3. Opis in ocena pricakovanih vplivov je opredeljena na osnovi poznavanja lastnosti posega,
analize obstojecega stanja in poznavanja posledic Ze izvedenih posegov. To je eden najzahtevnejsih delov
PVQO, ki zahteva kvalitetno opravljene predhodne korake, veliko mero strokovnosti in izkusenosti.

4. Opis in ocena okoljevarsvenih ukrepov vsebuje prostorsko-ureditvene in tehni¢no-tehnoloske resitve
posega ter oceno zmansanja pricakovanih vplivov na osnovi predlaganih resitev.

5. Predlog zasnove monitoringa vsebuje navodila za sistemati¢no spremljanje stanja po izvedbi posega,
katerega cilj je ugotavijanje morebitnih negativnih sprememb v okolju ter usirezno ukrepanje v primeru
poslabsanja stanja. Rezultati monitoringa so pomembni pri vseh nadaljnjih posegih v prostor.

3.8 Model PV O pri posegih v gozdni prostor

V modelu PVO za gozdni prostor so upostevani splo3ni vsebinski elementi, ki jih predvideva Zakon o
varstvu okolja (Url RS 3t.32/93) in evropska direktiva EEC/85/337 - Council directive on the Assessment of
the Effects of certain Public and Private Projects on the Environment. Posegi v gozdni prostor morajo biti
skladni tudi z Zakonom o gozdovih (Url RS §t.30/93), ki predpisuje oblike varstva, urejanja, gojenja,
12k0r:§éanja in rabe gozdov.

Na Gozdarskem institutu je bilo izdelanih 2e precej presoj vplivov na gozdni prostor, v zadnjem obdobju
predvsem za avtocestne posege. PVO za gozdni prostor predstavljajo le sektorsko poro¢ilo, njihova zasnova
Je enaka splosni zasnovi poroc¢ila PVO in poteka na dveh nivojih ter v petih korakih, ki so opisani v prejsnjem

poglavju.
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Najpomembnej3i pokazaielji obstojecega stanja gozda, za katere se poskusa pridobiti podatkovne GIS sloje
50:

. delez in nac¢in razporeditve gozda v obravnavani Krajini,
. mesanost gozda,

. gozdne zdruzbe,

. vloge gozdov (funkcije),

. razvojne faze gozdov,

. gozdnogospodarski razredi,

+ lesna zaloga in prirastek,

» odprtost gozdnega prostora,

« poskodovanost gozda,

« pomembni biotopi in habitati.

Poleg osnovnih kazalcev je potrebno upostevati Se regionalne oz. lokalne posebnosti gozdnega prostora
(npr. pozarna ogrozenost, burja ipd.) ter razlikovati neposredne od posrednih vplivov. Ocena fizi¢nega uni¢enja
vegetacije je relativno enostavna, medtem ko vrednotenje ostalih vplivov poleg dobre podatkovne osnove
zahteva tudi dobro programsko opremo, znanje in izku3enost. Zaradi premajhnega Stevila raziskav in skromne
podatkovne baze (v Sloveniji) sta najbolj pomanjkljivo obravnavana zivalski svet in nedrevesna vegetacija,
kar bo potrebno v prihodnosti vsekakor izboljsati, saj je biotopska vloga gozda ena pomembne;jiih.

Ustrezni okoljevarsveni ukrepi lahko bistveno omilijo vplive na gozdni prostor. Ze v ¢asu gradnje je potrebno
prostor varovati, po posegu pa ga $e ustrezno sanirati. Za tako detajlni nivo gozdnega nacrtovanja bi bile
mnogokrat potrebne natanéneje podatkovne osnove, kot so trenutno na razpolago. Tudi za spremljanje
stanja po posegu (monitoring) je potrebno pripraviti podatkovno bazo, ki pa jo novo pridobljeni podatki
monitoringa $e dopolnjujejo.

3.3  Mesto informatike pri PVO za gozdni prostor

Pri nacrtovanju posegov v prostor in pri analizi njihovih vplivov se s podatkovno zbirko (digitalno in/ali
analogno) pripravi ustrezen model realnosti. Ta je zasnovan tako, da omogoca izdelavo kar najvecjega Stevila
razli¢nih prostorskih analiz. V gozdarski informacijski sistem (GOZDIS) so poleg lastnih podatkovnih slojev
vkljuceni tudi sloji GIS nekaterih zunanjih pooblas¢enih institucij. Rezultat je obsirna zbirka geokodiranih
informacij, ki jih oznacuje enostavna uporaba za $irok krog uporabnikov. Izvedbo PVO za gozdni prostor si
je le tezko zamisljati brez primerno podprtega sistema GIS, saj je postopek zelo kompleksen in zahteva vrsto

podatkov.

Standardni GIS sloji, ki se jih uporablja pri presoji vplivov avtoceste na gozdni prostor so:

pridobljeni v gozdarski stroki:

+ meje gozdnogospodarskih obmo¢ij in enot,

+ meje lovskih obmocij,

+ bioindikacijska mreza,

« podatki popisa gozdov (izvaja se vsakih 10 let),

« podatki popisa propadanja gozdov na mreZi 4x4km (izvaja se vsake 4 leta),
« ortofoto za izbrana gozdna obmocja,

pridobljeni od drugih pooblas¢enih in3titucij v Sloveniji:

« skenogrami topografskih kart (TTN50, TTN2S, TTNS5),
+ meje katastrskih ob¢in, meje ob<in,

* naselja in cestno omreZje,

» vodotoki,

« satelitski in aeroposnetki,

+ digitalizirane trase avtocest.

Sloje, ki se nanasajo izklju¢ro na gozdni prostor pridobiva gozdarska stroka, ostale pa za to pooblas¢ene
indtitucije. Za identifikacijo doloc¢enih detajlov, ki so potrebni za vrednotenje, se nay/_;iiarskem intitutu
izdelujejo tudi ortofotoposnetki. Vse vhodne podatke se zdruzuje in vrednoti glede /i vizbrano metodologijo.
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Ta korak zahteva prekrivanje plasti, zato se mnoge podatkovne sloje predhodno veklorizira. Konéni izdelek
so karte, ki kompleksno zdru2ujejo vse relevantre podatke in rezultate vrednotenja. Sledi faza modeliranja
in optimizacije, katere rezultat je predlog optimalne postavitve ceste v prostor oz. predlog maksimalne
zascite gozdnega prostora.

4.  Zakljucek

Tehnologija GIS ni samo orodje za povecevanje ucinkovitosti in kakcvosti produktov naértovanja v
gozdarstvu, ampak ponuja tudi moZnosti organiziranega sodelovanja med razli¢nimi indtitucijami oz.
uporabniki prostora in povezovanja ekspertnih znanj razli¢nih panog. Njera velika prednost je predvsem v
tem, da se baza podatkov vzpostavlja le enkrat, potem pa nam omogoc¢a kontir uirano shranjevanje, vzdrzevanje
in dopolnjevanje ter trajno dostopnost.

GIS se lahko uporablja v vseh fazah PVO, tako pri zbiranju podatkov o stanju okolja, pri ocenjevanju
posameznih prvin okolja, pri oblikovanju modelov, pri analizi vplivov, kakor tudi pri dolo¢itvi ukrepov za
zmanj3anje vplivov in pri spremljanju ucintovitosti teh ukrepov. Tehnologija GIS omogoc¢a objektivnejso
presojo variant ter transparentnost in argumentiranost postopka. Nenazadn_e pa nadomesti veliko fizi¢nega
dela, ki je bilo doslej potrebno pri vseh planerskih in na¢rtovalskih postopkih.
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Fig. 1: Major polluters in Slov:
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Forestry is carried out in accordance with the principles of nature protection presuming that the maintenance of
biodiversity and landscape appearance is guaranteed. Hunting animals and collzcting plants, fossils and other nature
objects is forbidden.

5. CONCLUSIONS

One possibility to understand landscape is to handle it as a process. It is the result of human activities in the past,
and present planning and policies are shaping the future landscapes. Several values are associated with landscape.
Traditionally economical values have been the most important, while amenity znd security values have been in the
background. However, with time the important of these is growing. As the valuzs and valuations may differ in time
and in context, a sustainable land use should not harm the future values of z landscape. Therefore the authors argue
for an optimised use of landscape values, which in turn asks for maximised landscape diversity.

West Estonian alvars serve as An example of such optimised use of landscape. As they are seminatural areas,
they ask for management and conservation at the same time. This is a good rzason for sustainable planning, i.e.
optimising the use of different values. Instead of increasing the probable econcmic benefits through e.g., planting
forests, one should take better advantage of the amenity values like aestherics, ecological diversity, and symbolic
value.

References

BOYCE, S. G. (1995): Landscape Jorestry. New Ycrk, John Wiley & Sons. ‘
BREITFELD, K. - GANS, P. - GRUNDMAN, L. et al. (1992): Das vereinte Deutschland. Eine kicine:Geographie. Institut far Landerkunde,
. Leipzig.

EMMELIN, L. (1996): Landscape Impact Analysis: a systematic approach to landscape impacts of policy. Landscape Research, 21, p. 13-35.

HSE, M. (1996): Monitoring cultural landscapes in Sweden - methods and data for changes in land use and biotopes. JONGMAN, R. (ed.):
Ecological and landscape consequences of 1a1d use change in Europe. Tilburg, p. 103-129.

JONES, M. (1993): Landscape as a resource and the problem of landscape values. RUSTEN, C. - WOIEN, H. (eds.): The Politics of
Environmental Conservation. Proceedings frcm a Workshop in Trondhsim March 26, 1993. Uriv. Of Trondheim.

KEISTERI, T. (1990): The study of change in cultural landscapes. Fennia, 168, 1, p. 31-115.

LIPSKY, Z. (1996): Land use changes and their environmental consequences in the Czech Republic. JONGMAN, R, (ed.): Ecological and
landscape consequences of land use change ir Europe. Tilburg, p. 350-360.

MANDER, 0. - PALANG, H. (1994): Changes of laadscape structure in: Estonia during the Soviet Period. GeoJoumal, 33, 1, p. 45-54.

WCED (1987): Our Common Future. Oxford, Oxford University Press.

SLOVENIAN RURAL AREAS IN THE LIGHT OF LANDSCAPE VULNERABILITY

Dusan PLUT - Metka SPES
Institute of Geography. Trg Francoske revoluciie 7. 1000 Ljubljana, SLOVENIA

1. INTRODUCTION

The indicators of industrial and urban Follutions of environment rank Slovenia among the moderately degraded
European countries. Exceptions to the forz=going statement are represented by the heavily polluted basin-valley
subalpine ecosystems which are also marked with only moderate self-purifying ca-acities (Plut, 1995; Spes, 1996).
Yet, some recentmost investigations have also exposed agricultural sources of environmental pollution, which are
manifested, above all, in rural areas, especially in the supbannonian part of Slovenia. To evaluate the extent and the
level of poliution of individual ecosystems (agrarian and urban-industrial), a complex methodology for investigating
landscape vulnerability has been elaborated, proceeding from a ratio between :he self-purifying capacities of
environment and the actual pollution (Spes e: al., 1996).

2. BASIC FEATURES OF SLOVENIAN RURAL AREAS FROM THE ASPECT OF
ENVIRONMENTAL POLLUTION

Rural areas stretch over two thirds of Slcvenian territory, where a gross fifth of the population of Slovenia lived
at the beginning of the 90°s (Ravbar, 1995). Basic features as to production conditions in Slovenia are as follows
(Rednak - Vovk, 1995):

1) A great percentage of forests (over 50 %%);
2) Intensely agitated landforms and a great percentage of karstic surface;
3) A great percentage of meadows and pasture lands.
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More than 70 % of agrarian land in Slovenia lies in the areas where production conditions are limited in one way
or another. Changes in the structure of land use in Slovenia in the last thirty years have been manifested in the
reduction of agrarian areas by almost 10 %, and the increase of forest and built-up areas. It is important from the
aspect of pollution intensity, that Slovenia has but little arable land per inhabitant, only 0.125 ha. The size structure
of Slovenian farms is very unfavourzble; namely, an average Slovenian farm has only 5.9 ha of total land (forest
included), of which 3.2 ha beleng to farming land and only 2.5 ha of it are fizlds and gardens. However, an average
farm in the EU has about 13 ha in total and 4-times larger farming land. Besidss, an EU stock farm rears, on average,
6-times greater number of cattle, and a number of pigs per ‘arm in the EU is greater by 15-times than that in
Slovenia.

In 1991, agrarian households constituted one quarter of all households, but there were only 7.4 % of agrarian
population. In the first half of the 90’s, the agriculture contributed 4-5 % to the total GDP. Judging from the
percentage of agriculture in the total GDP, Slovenia ranks among the medium-developed European countries, and
from the GDP/inhab. and the percentage of active agrarian population (11.5 %, Slovenia still lags behind.

Determined as a key task in the strategy of development of Slovenian agriculture is, besides the function of
production (stable production of quali:ative food at the lowest possible prices), to keep up the settling of rural areas
and maintain the cultural landscape, as well as to protect farming lands against pollution and inconsistent building.

As to the rural areas’ pollution, agriculture is its basic source, particularly on account of excessive use of mineral
fertilizers and pesticides, and large pig farms. Outstanding in the environmentzl pollution with mineral fertilizers and
pesticides until the early 90’s was the intensive social farming. At the beginniag of the 90’s, the then social farming
used 318 kg of mineral fertilizers per cne ha of cultivable land, and the prevaii'ng private farming used 3-times lower
quantity (Radinja, 1996a).

Agrarian environmental pollution in Slovenia was also investigated ty means of the energy intensity of
agriculture (Radinja, 1996a). It was established that the acceptable environmental pollution (15 GJ/ha) had been
exceeded by 3- to 4-times in social farming in 1991, and it amounted 38 to 57 GJ per hectare of farming land. This is
also a proof that the social farming, mainly located in the subpannonian landscape-ecological units, excessively
polluted rural environment, since the energy input had already assumed industrial dimensions.

Excessive pollution of rural environment with mineral fertilizers and pest-cides is particularly manifested in the
increased concentrations of nitrates ard pesticides in the groundwater areas. Along with karstic springs these areas
represent the basic source of drinking water. The measurements of groundwater quality (in the year 1994) in 16 more
significant areas showed that the increased concentrations of nitrates (NO5/1; following the EU recommendations, 50
mg/l is the maximum acceptable concentration) were registered at 34 % of 21l measuring posts, and the increased
common concentrations of pesticides (following the EU recommendations, 0.5 ug/l is the maximum acceptable
concentration) at 30 % of all measuring posts (Kakovost voda..., 1996).

The groundwater areas in the subpannonian Northeastern Slovenia are the agriculturally most polluted
landscape-ecological units. Thus, the Fighest value of nitrates ir. 1994 was registered on the Prekmursko polje plain
(169.9 mg/l), and the highest common concentration of pesticides on the Dravsko polje plain. The exceeded
concentrations of nitrates and pesticides were also registered at certain pumping stations for drinking water. Also at
some stations where drinking water fcr Ljubljana is pumped from the grouncwater zone, the maximum acceptable
concentrations of atrazin were exceeded (Brecko, 1996).

Besides the excessive use of chem:cals in agriculture in the areas of mode-ate self-purifying capacities of waters,
there is an additional source of envircnmental pollution, represented by largz pig farms where almost a half of all
pigs are reared. In the mid 90’s, there were 8 large pig farms in Slovenia, with the total number of about 150,000
pigs (Leposa, 1997). Most of these farms are located in Northeastern Sloveiia (Pomurje region), where sewage,
liguid manure in particular, represents the main environmental problem. These farms lack both, sufficient farming
areas to use liquid manure and proper filtering installations, therefore, liquid manure flows into the surface water
streams and drains into the groundwater zone. One of these farms, Podgrad on the Apa3ko polje plain, pollutes with
its stench also the neighbouring settlemrents in Austria. ;

3. METHODOLOGY OF INVESTIGATING ENVIRONMENTAL VULNERABILITY IN
THE RURAL AREAS OF SLOVENIA

The contents of the study on environmental vulnerability are determined with the new Environmental Protection
Act (1993), which includes the preparation of such investigations, so for the entire state territory as for the smaller,
geographically homogenous landscapz-ecological units. The purpose of thzse studies is that, by applying the
optimum number of indicators and crieria, the vulnerability of environment znd its components is assessed for the
needs of planning future interventions into the environment of a chosen landscape unit. Concurently, it also means
that each assessment of the influence of an individual intervention into the environment shall henceforth proceed
from the previous knowledge about the environmental vulnerabi’ity.
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Landscape-ecological division of Slovenia (205 units)
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The purpose of the discussed studies is to Ipresent the level of vulnerzbilizy of environment as a whole, as well as

of its landscape-forming components. Planneg were, therefore, detailed analyses of air, waters (surface waters and

groundwaters), ladforms with lithology, soil and natural vegetation (fo-es:). However, the sociogeographical

characteristics and the basic features of land use are only discussed as the functional relation to the state of

physicogeographical landscape-forming eleants, or only their landscape effects are analysed from the aspect of
pollution estimation (emission, other pollutions and disturbancies resulting Tom human activities).

In the introductory part, Slovenia was divided into 205 landscape-eclagical units which represented the spatial
basis for estimating landscape vulnerability. |In the narrower methodological sense, the following working stages
have been planned for the study of environmental vulnerability, and thzy zpply to the treatment of all landscape-

forming components (air, waters, landforms, 50|l vegetation), (Fig. 1).

I - Quantitative and qualitative analyses of environment are based >n the functional evaluation of proper
physicogeographical and sociogeographical (direct and indirect) indicators. This is also the most extensive and time-
consuming part of investigation, since it is based on the gatkering of cata and information, and their evaluation.
Proceeding from the investigation experiences of sample studies, the number of indicators and the size of classes
were adapted in optimum extent to our conditions and data bases.

II - Estimation of regenerative and neutralizing or self-purifyinz -capacities of environment and its
components proceeds from the evaluation of physicogeographical indicators in which the significance of individual
indicators (e.g. wind, fog, inversion - for establishing self-purifying capaci-ies of air), is also defined for individual
cemponents of environment.

III - Indirect and direct sociogeographical lindicators are chosen in such 2 manner, that through their functional
evaluation it is possible to estimate the reached level of total pollution ¢f individual environmental components
or the general pollution.

1V - Estimation of acceptable level of pollution proceeds from the rat.o between regenerative and neutralizing
capacities of individual components or envuonment and their level of polluzion; however, essentially different is the
basis for estimating the acceptable level of polluuon in protected areas.

V - The expert, integral and complex evalyuatnons of the last three estimates (self-purifying capacities, general
pollution and the acceptable extent of interventions) make a basis for th2 estimation of vulnerability, not only of
individual components of environment (air, water, landforms, soil, forest), but also of the total landscape-ecological

1 . . | ; -
vulnerability. Besides, a proposal is expected, of the degree of environmenta! protection.

. [
4. A SAMPLE STUDY OF ENVIRONMENTAL VULNERABILITY IN
NORTHEASTERN SLOVENIA

Owing to the concentration of intensive farming activities and the moderate self-purifying capacities of water
sources in Northeastern Slovenia, the model methodology for investigating environmental vulnerability of rural areas
was tested in the region Spodnje Podravje with Prlekija (Ranljivost okolje..., 1996). The level and extent of the

" landscape- and degradational processes of the s:tudicd area manifest the response of the landscape elements, and of
the rural subpannonian type of level-hilly landscape to the agriculture]l pollution of environment. Outstanding
because of the intensity of agriculture are the increased emission pressurzs above all, on the water sources in the
plains, while agriculture in the hills intensifies the processes of soil solution and denudation from the slopes.

The region Spodnje Podravje with Prlekua was divided into 26 lendscape-ecological units, for which the
analyses by individual landscape-forming components were made or the estimates of the landscape vulnerability
(regenerative and neutralizing capacities) and the landscape pollution.

The evaluation of vulnerability estimates of individual landscape-forriing components in the rural areas of the
discussed region has shown that from the aspects of the so-called common +LInerability and bases for planning the
future land use, an approximate ranking is adequate, of the landscape-ecologizzl units in the discussed region into the
following groups of landscape vulnerability:

Group 1 (high and very high vulnembitlity of landscape)

- Meliorated and regulated valleys manifesﬁ a high level of vulnerability of all landscape-forming components,
with the only exception of air which is moderately vuinerable. Outstand ng due to extensive meliorations and

intensity of agricultural pollution, is the vulnerablhty of soil;

- Groves along the rivers are determined wlth great natural endangerment owing to floods, shallow fluvisols,
regulation results, the landscape effects of allochtonous pollution of waters, and only partial protection of the most
typical humid biotopes; : ¢

- Lower plains along the rivers are determined with more intensive polution of landscape-forming components,
but rather high self-purifying capacities of the majority of the elements;
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ESTIMATION OF WATER VULNERABILITY IN THE
LANDSCAPE-ECOLOGICAL UNITS OF
SPODNJE PODRAVJE

:l Low vulnerzb lity

Moderate vuine-ability

High vulnerazili-y
- Very high vulnerability; critical
Institute of geography

Ljubljana 1996 l Without perr anent streams

Fig. 2 Estimation of water vulneratility in the landscape-ecological un'is of Spodnje Podravjz

Group 2 (moderate vulnerability of landscape)

- Higher terraces along the rivers are determined with increzsed pollution, Figh vulnerability of waters and low
vulnerability of landforms;

- Waters and soils in the central Slovenske Gorice are moderztely vulnerable.

Group 3 (low vulnerability of iandscape)

- The remaining hills are determined with the intensive agricultural land use ‘vinegrowing, fruit-growing), gently
shaped landforms and rather hign self-purifying capacities; they lack >2rmianent water streams, but prevailing
otherwise is low vulnerability of the majority of landscape-forming elemen:s;

- The hills with greater relief energy (the Haloze) are less vulnerablz except for the landforms where great
natural endangerment exists which is further increased with human inte-vertions into the landsczpe (landslides).

Particularly outstanding among the landscape-forming factors of the -i-al sart of the regicr. is the landscape
vulnerability of waters (Fig. 2) . Regenerative and neutralizing czpacities o7 water streams in the ent re area differ a
lot, since this is the landscape heterogenous region with both, the headwate s and very abundant wacer streams (the
Mura, the Drava). Owing to different quantities of groundwater and differe: dzgths of soil above the groundwater
zone, the self-purifying capacities of groundwater areas are also different, and th= areas prevail wizh low or moderate
self-purifying capacities. The groundwater areas are particularly endangered oy t=e areal agricultu-al pcliution due to
the use of mineral tertilizers and pestic:des. Registered were. therefore, th2 2xceeded acceptable coacentrations of
nitrates and pesticide residues. The corcentrations of nitrates exceeded 22C mz/l. resultant from the agricultral
pollution and houscholds (Radinja. 1993b). Similar field-work researches show that the quantitv of nitrates in the
groundwater differs quite a lot already i1 short distances This is also a preor :Fat the groundwater is not explicith

10
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homogenous hydrologically, which a so applies to its aquifers; besides. the solution of nitrates is quite intense due to
humid climate (approx. 1000 mm of znnual precipitation).

Thus, outstanding according to the common estimation of water vulnerabil.ty are the landscape-ecological units
of the groundwater areas along t12 D:ava (Fig. 2). Critical landscape vulnerability is the result of both, the critically
low self-purifying capacities of tae groundwater and the excessive pollution, particularly of the agriculture (increased
use of chemicals, pig farm, stock-farr.).

Since the groundwater areas reprzsent, from the aspects of region and state, an exceptionally important natura)
resource for water supply, it will be necessary to adapt the land use of alluvial plains to the ecological vulnerability
of waters. Above all, it applies to t1e agriculture which often excessively pollute the groundwater areas.

Acknowledgement
This work was supported by the Re=search Support Scheme of the OSI/HESP. grant No. 347/1996

References

BRECKO, V. (1996): Podtalnica Ljubljansl:cga_polja-najpomcmbncjsi vodni vir za oskrbo Ljubijane, Geografski vestnik 68, Ljubljana.

LEPOSA, A. (1997): Pokrajinske razseznosti kmetijskega cnesnazevanja v Sloveniji, dipolomska raloga, Ljubljana.

PLUT, D. (1995): Environmental pollutioa zypology of Slovenian towns, Geography and Urban Eavironment, Bmo.

Kakovost voda (1996): Porotilo o stanju voda v Sloveniji za leto 1594, MOP-Hidrometeorolo3ki zavod Slovenije, Ljubljana.

RADINJA, D. (1996a): Obremenjevanje pairajirskega okolja v Sloveniji zaradi encrgijske intenzivrosti , druzbenega™ kmetijstva, Geografski
vestnik 68, Ljubljana. ,

RADINJA, D. (1996b): Kmetijsko obremen_cvanje okolja v Spodnjem Podravju s Priekijo v energijski in nitratni osvetlitvi, Zbornik Spodnje
Podravje s Prickijo, Ljubljana.

Ranljivost okolja (1996) - elaborat 1G. Ljubijana

RAVBAR, M. (1995): Social-geographic typothesis of regional development in the coutryside, Kiagenfurter Geographische Schriften/ 13,
Klagenfurt.

REDNAK, M. - Vovk, T. (1995): Kmetijstvo, Stategija gospodarskega razvoja Slovenije, Ljubljana.

SPES, M. et al. (1996): S(udija ranljivosti okolja, elaborat IG, Ljubljana.

8PES, M. (1996): Slovenska urbana obmodja v luti degradacije okolja, Zdravstveno Varsivo, Ljubljana.

SOME ELEMENTS OF SOCIOGEOGRAPHICAL TRANSFORMATION OF
SLOVENIAN RURAL AREAS AT THE TURN OF THE 20" CENTURY

Marjan RAVBAR
Institute of Cesgrephy. Trg Francoske revolucije 7. 1000 Liubljana, SLOVENIA

Slovenia has significantly changzd its economic and population structures in the post-war development, due to
abandoning agrarian activities acceripatied with depopulation, industrialization, urbanization, intellectualization,
etc., or due to an all-embracing modemization of society. A percentage of agrarian population declined, from a weak
haif to one twentieth only. In the ncwadays well developed countries, seventy to eighty years, or, life-times of three
generations were necessary for suct shap decline in the percentage of agrarian population. Primary sector lost its
prevailing function in the structure ¢ f active population, and secondary sector assumed the prevailing role; however,
especially in the last few years, a common share of tertiary and quaternary sectors has already prevailed. The fast
transformation of Slovenian rural areas was particularly strongly influenced by the incongruity of socio-economic
structure of the population (which rasidly assumed the characteristics of an industrial society, and towards the end of
the 80’s, of a post-industrial society™ and the land-ownership structure which remained unchanged in private sector.
just as it had been inherited from the agrarian society of the early capitalistic period.

A large percentage of agricultural households in Slovenia inherited a very unfavourable land-ownership structure
from the past historic times. Therefore, an ever higher number of active agrarian population got employed in the fast
developing and politically privileged manufacturing industry (Klemengic, 1992). It was not possible to sustain a
family on such fragmented lands and establish the standards of urban society; therefore, land owners, the former
peasants, gradually became non-peasa-ts. Due to private estate fragmentation arising out of inheritance, farms with
over 10 hectares of land (instead of bzing 2nlarged, as was the case in economically developed countries) declined in
number, from 41,651 in 1960 to 27,682 in 1991. Paralle! to the estate fragmentation and transition of land into the
hands of non-peasants, a number of Fure agricultural households also declined. At the end of World War I, the
existence of a great percentage cf popt lation depended on agriculture, while nowadays, a great percentage of land is

~owned by people whose existence does no more depend on agriculture. Namely, the good possibilities of

employment in the non-agrarian jobs on the almost entire territory of Slovznia enabled that a great percentage of
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NEW PROSPERITY FOR RURAL REGIONS

Antonin VAISHAR, Metka SPES, Radomir KOUTNY, Oldfich MIKULIK, Vitézslav NOVACEK,
Mirjam POZES, Marjan RAVBAR, Jana ZAPLETALOVA, Jemej ZUPANCIC

The work was supported by OSI/HESP Research Support Scheme, Grant No. 347/1996.

Abstract

Institute of Geonics, Czech Academy of Sciences - Branch 8rno, and Institute of Geography in Ljubljana coope-
rate at a research project aimed at the transformation of margiaal rurai regions, particularly those located in border
1ands of the two countries. The project is to study a realistic course c¢f the transformation in marginai and border con-
ditions, social consequences of the transformation, roles of entities, social conditions of transformation success, re-
1ations between region prosperity and full-scale nature protection. An important factor of the issue is a new situation
on the state borders. Seven following mode! areas in the two countries were chosen for the project: The White Car-
pathians, the Middle Dyje Basin, the Kunstat region and the regions of Lower Drdva River Basin, the Sdva River Ba-
sin, Istria and Bela Kraina in Slovenia. By comparir:g research results in the individual regions and by applying
different methods in each of them the team of experts intends to arrive at a general scheme of regional transforma-
tion and its consequences in marginal arezs.

Shrnuti

Ustav geoniky AV CR, pobocka Brno a Geograficky Ustav Ljubljana fesi vyzkumny projekt zaméfeny na studium
transformace marginainfch rurdinich regiond zejména v pohrariiCnich oblastech obou statu. Otazkami, na néZ chce
projekt odpovédét, je rediny prubéh transfcrmace v marginalnich a pohraniénich podminkach, disledky transfor-
mace pro socidlni systém, role subjektu, socidlnf podminky dspéchu transformace, vztah mezi prosperitou regionu
a velkoplosnou ochranou piirody. Pedstatnym faktorem problému je novd situace na statnich hranicich. V obou
zemich bylo vybrano sedm modelovych oblasti: Bilé Karpaty, Homni Podyji, Kunstatsko a regiony Dolniho Podravi,
Posavi, Istrie a Bilé Krajiny ve Slovinsku. Pcrovndnim hodnoceni jednotlivych regiond, ale i aplikacf raznych metod
v kaZdém z nich hodl4 vyzkumny tym: dosahnout zotecnéni regionalniho prumétu transformace a jejich disledkd.
v marginalnich oblastech. '

Key words: geography rural, regions marginal, border problems, Czech Republic, Slovenia

i. Introduction gions. There are attempts at international collaboration

on the basis of the so called euro-regions. An ever

State borders in countries of Central, East and
South-East Europe exhibited considerable changes at
the beginning of the 90’s. Borders separating the post-
Communist countries from other European countries
changed their character in connection with the fall of the
iron curtain. The changed state borders between the in-
dividual post-Communist countries became standard.
The former borders between relatively independent re-
publics became the borders between soversign coun-
tries due to the disintegration of the former Soviet
Union, Yugoslavia and Czechoslovakia. All thesz
changes occurred within an unprecedental historical
context.

The conditions affected not only bilateral ard multi-
la:eral relations among the individual countries but also
border regions and their population. The developmert
of lively exchange of persons, goods and services has
brought both proes and cons to inhabitants in these re-

greater emphasis is being put on the joint environment
protaction. The labour market is being formed into en-
tirelv new shapes. Some of the former peripheral re-
gions have besn given a new stimulation for their
development, the position of other ones has become
marginal. Each type of region shows different respocnse
to the change of its borders.

Countryside is one of the most discussed transfor-
mation issues in the post-Communist countries. Itis be-
cause the transiormation of countryside has a marked
regional aspect: its course is much different in the back-
ground of large cities with a great diversity of jobs, diffe-
rent in regions with conditions favourable for competi-
tive agricultural production, and very much different in
marginal regions.

Numbers of people employed in agriculture and in-
dustry show a lcng-term steady decrease in advanced
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.countries. The introduction of market economy in the
post-Communist countries has brough® problems on the
labour market in the marginal regions. Backwardness of
these regions becomes ever more ala-ming in the field
of infrastructure. Young and skillad people with their
families leave for towns, which fi-st y results in structural
population problems and secondly also in a consider-
able drop of the population in some ccuntryside settle-
ments. The very existence of scm= has even been put
into danger. A good portion of lands in areas with condi-
tions unfavourable for agricuitu-al production tends to
lay idle. The decline of countryside settlements and ag-
ricultural cultivation of rural land in marginal regions re-
sult in the loss of landscape-fcrming functions of
population and agriculture. Nevertheless, thanks to the
polycentric development of setlements by means of
new jobs in Slovenia it was possitie to keep a certain
part of young generation in rural regiors.

Rural geography has lately been paid much atten-
tion at many workplaces namely in =rarce. Rural geog-
raphy includes all works discussing issues of
geographical spaces outside towns and conurbations.
Although the greatest attention is paid 1o geography of
agriculture, there are many other issues studied such as
environment in rural regions, utilizatior of rural areas,
village-town relations, commutation, problems of rural
regions in connection with extraction of raw-materials
for industrial production and deposition of communal
wastes in rural areas, utilizaticn of these areas for sec-
ond housing and recreation, and las- but not least the is-
sues relating to the marginal character f rural areas.

The issue of peripheral areas hes been paid a con-
~ siderable attention already for some time in West Euro-
pean countries. Even in these countries the regions in
question are those of alpine and sub-aipine character
with less favourable or unfavourable conditions for agri-
Cultural production, sometimes ha-dly accessible by
usual means of transport, with non-existing more signifi-
cat concentration cores of settlement. All these prob-
lems are usually discussed within the subject of rural
geography. As mentioned above, one of the countries
where the peripheral areas have been pzid much atten-
tion by geographers is France. A com:prehensive mono-
graph dealing with the issue was worked out by
Bonnamour (1993) - Géographie rurale, position et
méthode. The issue of peripheral areas has been tack-
led by many other geographers, though. Of numerous
authors, let us mention Fruit (1982, 1986), Wacker-
mann (19773, b) from Paris, or experts from Toulouse
(R.E.M.I.C.A. 1978), Lyon (Houssel, 1978) and Rennes
(Bonneau, 1978). All of them can see animation of these
areas in newly introduced industrial activities as well as
In their reacreational use. Both French and German
9eographers also study the changes of rural regions in
the Post-Socialist countries of Cantral and East Europe
(e.9. Grimm, 1995a).

Traditiore Czz2ch rural environment, its history and
development was. tackled by Sedladek (1996) whose
efforts were -o1centrated on a causal analysis of na-
tional cultura haritage decline from the 50's to the end
of the 80’s. Tre author can see the major cause in refu-
tation cf all trad ticnal values existing in the country en-
vironment and >ountry life (and not only there) till the
end of the 40'z. The second cause is then seenin a con-
siderable loss cf aesthetic feeling in a great deal of of
population, tFe actor closely related to the first cause.

Another ar.thor who has been dealing with the his-
tory and developrr ent of Czech village was Schmeidler
(1996). While 1he village once used to be a self-
cortained independent form in terms of its life, which
provided rearly zll vital functions, its character consist-
ing mainly in ag-icultural production, today a consider-
able part of ccuatry population is employed in various
industries, woking outside the village. As mentioned by
the author, the term rural” does not automatically relate
to agriculture n ndustrially advanced countries. Bring-
ing closer sodial structures of population in towns and
villages in the 30's became a basis for a work by lliner
(1988). In his analysis the author claims that the majori-
ty of rural wor<ing population is formed‘py employes
outside agriculture. Social composition of the popula-
tion in towns and villages has become almost identical
with neither ru-al or urban environments being a do-
maine of a spezial social group.

One of imp<rtart stimuli for revitalization of the rural
space in the Cz2ch Republic was the ,Countryside Res-
toration Progremme”. The first steps that were to helg to
cure the situatior: of countryside settlements and land-
scape were mzde as early as inthe 80's but with no spe-
cial emphasis on their finalization. Hence with
insufficient res . Its. Motivation for the Countryside Res-
toration Programm= announcement was described in
an article by K_t&j 11292) in which the greatest impor-
tance of the Programme was attributed to restoration of
‘osses caused tc \illage and rural environment after
1948 in conseguance of the then concept of socialist
large-scale ag-cultural production and unsound ad-
ministration application of central settlement system.
Main objectivez of the Programme were seen in its
dwelling on the awareness of traditional rural values as
well as on the prospzact of its sound development within
the sustainatle development of society. The Pro-
gramme was tc iritiate enthusiasm in the rural popula-
tion to strive for the development of healthy and
ecolcgically sound living environment. The Programme
does not aim at a mare restoration of the intravillan but
also at the improvement of the surrounding landscape
in the cadaster ar2a of the municipality with all its eco-
logical problems, na-ure protection and agricuitural pro-
cuction. Results cf the Programme on revitalization of
raral envirorment in the Czech Republic were appreci-
ated by Dejmal (1935). According to the author, the
«sountryside Restoration Programme” has become
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a recognized form of organizing resto-ation and develo-
pmental programmes in our countryside. On the other
hand, Seclacek (1996) claims thzt it woulc be irrealistic
to rely upen ruralinnabitants and tneir enthusiasm to re-
turn to the disturbed environment i's orginal values
since it is exactly them who have to face perhaps :he
most severe struggle for existence.

Facilities available in the rural settlements signifi-
cantly affect satisfaction of the rural pcpula:ion. Villages
still have fewer social facilities than towns and the issue
was studied by many authors in the 80's (Kricéek, 1932;
Andrle - Srb, 1987; Hoferek - Martinek, 1967} and in "he
90's (Schmeidler, 1996).

Demographical development .s another index that
shows great differences between rural and urban areas
in the Czech Repubilic. In the end of the 80’¢, the popLla-
tion age structure was studied in deizils ir settlements
with up to 500 inhabitants and develaomental trends of
population numbers in these settlements up to the year
cf 2000 (Andrle - Srb, 1987). In spite of the fact that the
ropulation structure in rural areas is a: present different
from that in towns (particularly in terms of birth rate and
age structure), the rural figures ara expected to get
much closer to those in towns in the future tSchmeidler,
1996). : :

After 1989, the Czech rural spzce exhibits p-o-
nounced changes which have been a cause to prob-
lems of different kinds. An analysis of these problems of
‘ural development was made by Slepitka (1994) to-
gether with a schematical proposal :or treir solution.
The author can see cons of the developmertin the rapid
decrease of production, increasing prices of all produc-
“ion means, in restricted public transport services in ru-
ral settlements, decreasing income of peop e working in
agriculture and forestry, in high above average rate of
unemployment in rural areas, in a considerable n-
crease of retail and self-supply forms cf agr cultural pro-
duction, in the fragmentation of state administration, in
the monopoly position of manufacturers and suppliers
of agricultural machines and equipments. insufficient
organization and poor solidarity of farmers. On the otrer
hand, proes can be seen in the favourzble course of cri-
vatization and transformation as wel as in the integra-
tion of 300 000 redundant workers from agriculture irto
other branches of national economy.

The change of political and econcric conditions af-
ter 1989 reflected in structural changes of Czech agri-
culture which is an important elemant of the rural
landscape. Decreased importance of agriculture in rural
areas and its consequences were studied by
Schmeidler (1996). The author claims that the decrease
has influenced the character and formation of rural set-
tement in consequence of which unused buildings be-
come dilapidated, the social and economic structure
changed, and historical identity with :he flace disao-
Fearing. After 1989, the rural population stowed inter-
€stin a possibility of private farming and ar interesting

issue bacame theit readiness and preparedness for the
challenge. A putlic inquiry into pre-requisites of land
owners for the development of private farming was
made by Horsk& - Chroma - Slamova - Sopek (1991).
The paper brings results of the inquiry which was aimed
at finding what kind of people were included in the re-
search, what were their stimuli for private farming, what
are their qualifications and other pre-requisites for es-
tablishing a farm, what are their ideas and plans for the
future, what are tha r external (objective) conditions in
which they made tae decision to go for private farming
and conditions limiting their efforts.

Another interesting public inquiry was made at the
beginning of the 9C's, which was to find out what the ru-
ral population thinis of the future of both countryside
and agriculture (Brabenec - Safecova, 1991). Basic
questions were fccused on the interest of rural popula-
tion and workers cf agricultural establishments to run
private tarming business, on the mapping of public ser-
vices in villages and their standard, and theoretical pos-
sibilities of employm=ant in other than agriculturat estab-
lishments. Other questions were directed to the issue of
leisure time and leisure time activities.

Results of pualiz inquiries made at the beginning of
the 90's were sumrarized by Schmeidler (1996). The
author brings ar evidence to the fact that the recent
public inquiries s well as other forms of research find
out a relatively grezt popularity of rural settlements. As-
sets of villages are seen in social (a considerable identi-
fication with the lozality, a well developed network of
social contacts, high appreciation of village together-
ness) and ecological (content with special environ-
mental qualities, nature closeness and clean air)
qualities. In contrasi, negative statements concerned
cultural facilities, schools and infrastructure in general
as well as the instfticient connection to the transport
network. With greater mebility and leisure time the vil-
lage still seems ic have a certain attractiveness as
a place of recreation and meaningful leisure time activi-
ties.

"The cooperational efforts of OECD countries at
searching new possinilities for the development of rural
regions are descriped in Kadparova (1995). Special at-
tention at these ccnsiderations about the further de-
velopment of ru-al areas is paid particularly to the
standard of economy, standard of living environment,
preservation of cultu-al heritage and general quality of
living in the OECZ countries, rural regions. At present,
the programme of CECD rural development includes
four key areas: analyses and studies of effects of
adopted policies, davelopment of the countryside and
employment, natural and cuitural values (key tactors of
rural develcpmerit), and the issue of industrial policies
versus rural develosment.

A general view o the issue of social system geo-
graphiceldifferentiation and its causes in the Czech Re-
putlic presented Hampl et al. (1996). According to this
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author the most distinctive features of marginality are
exhibited by metropolitan regions sitLated in the east-
ern part of the country, i.e. Moravia end E. Bohemia.

The new state borders, in oLr case between the
Czech Republic and Siovakia, and batween Slovenia
and Croatia, impaired the labour market as well as the
market with products in the bordzrland regions. New
economic, transport and psychological barriers came
into sight and traditional contacts built for tens of years
were suddenly found in pieces. The rezent historical de-
velopment appears to be negativa in some respects.
Building of new relationships is still at the beginning.
However, the situation facilitates the =conomic growth
of certain population groups (trade) at some places,
particularly in the vicinity of importat border crossings.

A conception of across-the-border -elations of indi-
vidual regions is needed at which open ng of the border
would meet every day’s requirements of local popula-
tion so that living in the border land becomes attractive.
Neighbouring countries will have to make use of their
potential for such a kind of relations on both sides of the
borderline. At this, the knowledge of iraditions, men-
tality and language of the other partv isr ot irrelevenat at
all. The border areas will have to play a1 important role
of intermediary at negotiations of central authorities
from the partner countries.

Itwas relatively early that the issues of border geog-
raphy became to be studied by geographers in Central
Europe. International projects are ccordinated by the In-
stitute fOr Landerkunde in Leipzig (Grimm, 1993,
1995a) which concentrates not only 01 an analysis of
the situation on the German border itse f {including im-
portant pieces of knowledge from the fcrmer border line
between the two German states) but alsc cnan analysis
of borders located in the German sphere of interest.
Methodology of the works is based both on classic
socio-geographical methods which analyze actual re-
gional changes occurring in the borcer lend, and on so-
ciological methods that rather ccncantrate on the
perception of these changes. As mentior ed by German
geographers, we should probably speak of a new geo-
graphical discipline coming into existence.

Possible solutions of these social problems are
generally known. Itis the development cf ecological ag-
riculture, growing of special crops, Ltilization and spe-
cial processing of local raw-materials, davelopment of
agro-tourism, utilization of relatively less disturbed
natural areas for educational and ct ltural purposes at
simultaneous preservation or restoraticn of identity of
individual rural settlements.

The hitherto experience indicates .a low utilization of
the actual potential of marginal regions. 4 cause 1o this
phenomenon shoud however be seen in people. Edu-
cation, adaptability to conditions of markst economy as
well as entrepreneurial spirit are low in the marginal re-
gions and the human factor is usually at tha background

of other causes to the backwardness, e.g. the lack of fi-
nance.

2. Topics ar.d methods

The Brno Branch of Institute of Geonics, Czech
Academy of Sciences and the Institute of Geography in
Ljubljana run together a research project named NEW
PROSPER TY FOR RURAL REGIONS in 1996-1998.
Objectives f the project consist in finding answers to
the following major questions:

* What is the course of transformation in marginal re-
gions: changes in ownership structure, methods of
area adm nistration, entrepreneurial standards new
activities,

* What are the actual consequences of transtormation:
employment rate, migration, way of living,

* Whatis the influence of the state border, what are the
over-border con:acts,

* What is the course of practical solution of the relation
betweer environment versus economic and social
prosperity, 7

* What are general conditions for successful transfor-
mation in margiral areas (generalization of resulis).

Partial tasks fol owing out of the above objectives in-
clude:

* elaboration of basic theoretical and methcdological
solutions,

* an analysis of seven model regions of which four are
in Slovenia and taree in the Czech Repubilic,

* an analysis of the already existing forms of over-
border cooperation, problems of bilateral land owner-
ship, labour and product market, changes in the struc-
ture of supplies into the border settiements,
organization and management of over-boder flows,
over-borde- environmental problems, changes of
geopolitical impcrtance of individual regions and
study of mtual ethnics,

* a comparison and generalization of acquired know-
ledge in twc planes: a) to extend theory and methodo-
logy, b} to be applied by local and regional institutions.

The resea-ch period was defined for two years: from
September 1996 to August 1998. The project should -e-
sultin seven partial regional studies, a final comparison,
and a whole range of partial documents, materials and
pieces of kno.‘vledgn The partial results will be appre-
ciated by the 2™ Moravian Geographical Conference
CONGEO '97 held in Lednice in September 1997.

The main core of the analytical part of the project will
consist in work with the model regions. Classic geo-
graphical methods will be used that are to be combined
with sociological methods important particularly for the
monitoring cf Iatest developmental trends as well as for
the acquirement of data about developing opinions cf
population and important entities in the terrain. Itis also
expected that behavioural methods will be used to-
gether with po itical geography relating to the theory of
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border regions and border land issues. It is a matter of
course that cartographical methods w Il be made use of
nct only to present the phenomena but also to analyze
them. Remote sensing methods based on zerial moni-
toring will be used as a mocel analysis.

3. Model regions

The name of the project indicates that teams of ex-
perts will study the marginal rural regions. These re-
gions are often found on the state borders which play
a role of the barrier evoking the region marg nality. The
marginal regions can sometimes be seen evenin the in-
land, in areas with severe natural conditions unfavour-
able for the development of economic activilizs and - as
a rule - usually in the dead zone between the spheres of
influence of large settlement centres.

All regions have their specific features ard to a cer-
tain extent represent an independent scient fical prob-
lem. Material for generalization cf these individual
issues is to be received through their mutuzl compari-
son. This plays an important role beth for the develop-
mznt of theory, and for practical application of results.
The following regions of interest were defined in the
project on the basis of these starting points: in the
Czech Republic:

« the regicn of Middle Dyje Basin,

= the White Carpathians Mts.

+ the Kunstat region

in Slovenia :

» the Sava Basin

» the Slovenian Istria

» Bela Kraina

» the region of Lower Drava Basin.

The first step of project implementation will ccnsistin
the precision of model region boundaries. Here, a rule
should apply that the regions form realistc socio-
economically operating territorial units. In social ge-
og-aphy, the concept is usually applied on th= basis of
nodal regions that include a centre and its background,
which aims at an integral character of ,natural” territorial
units belonging to each other from the viewpoint of terri-
toral logics. In terms of proposed objectives and
methods of work the areas are not toa extensive in order
to facilitate a relatively detailed analysis includ ng public
inquiries.

When delineating the regions one must fece a fact
that unlike unmarginal regions the marginal cnes usu-
ally miss any significant centres. Gravitationz| force of
existing centres is too weak to be ab’e o integrate the
nodal region for the needs of our definiticn. On the top of
it, the marginal regions are often located on -he touch-
point of natural districts consisting of several centres,
which means that the gravitation ‘s usually rather
chaotic.

Fig. 1 Map of tha Czech Republic with marked area
under study

After having taken into account a whole range of as-
pects typical of the Czech Republic, we finally based
our model regiors on the former judicial districts of 1849
according to their situaticnin 1911-1938 {Fig. 1). The ju-
dicia districts cannot be considered genuine nodal re-
gions; nevertheless, the condition of integrity of the
existing socio-geographizal regions in terms of even di-
vision of the terrilory was met. The judicial districts were
not p anning regions in the sense of administration units
of the Socialist period. Tt erefore, unlike the present ad-
ministration regions that have been taken over from the

-era cf Socia‘ism, which try to connect larger centres

with peripheral microrecions, the former judicial dis-
tricts include a relatively more homogeneous area,
muct more suited for ou- purposes.

Delineaticn o! Slovenian model areas was defined
by localization of borderland and by general problems.
As tc adminstrztion, ezch of the regions splits into
several municipalities two of them being defined histori-
cally (Slovenian Istria and Bela Kraina), two of them
playing mainly a functional role (Sava Basin, Lower
Drava) (Fig. 2).

Fig. 2 Mag of the SLoven‘a with marked area under
study

ek
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3.1 The Middle Dyje Basin

The model area of Upper Dyje is represented by
former judicial districts of Vranov rad Dyji and Jemnice
(Fig. 3). its acreage is 472.5 km? and the largest portion
of the area is situated at the altitudes between 350 and
600 m. Surface of the region belongs in the geomorpho-
logical complex of JeviSovské pahorkatina (Hilly Land)
which is represented by the troken Bitovska and Zno-
jemska pahorkatina (Hilly Lands) and Jemnicka kotlina
(Basin). Only the NE part of Jemnice district belongs in
the flat Brtnicka vrchovina (Upland) which is a part of
Kfizanovska vrchovina (Upland). Nearly the whole re-
gion belongs in the catchment of Dyje River which flows
through the Vranov part of the model area in abundant
meandres. A dam was built cn the river in the first half of
the 30's, whose reservoir is some 30 km long. The dis-
trict of Jemnice is drained by Zzletavka, the left tributary
of Dyje. Climate of the region is relatively cold and dry
with average annual temperatures ranging between 4
and 7 "C and average annual precipitations usually not
exceeding 600 mm. The mos! eastwards situated part
of the region belongs in the Podyiji National Park.

In this century the model area passed through many
political and azm nistration changes that reflected in its
today's character. The first milestone was foundaticn of
Czechoslovakia as one of the successcr states of
Austrc-Hungarian Monarchy in 1918. The state border
was tre first barrier to restrict economic contacts with
Vienna. From the ethnic point of view, a considerable
part of the region was German speaking up to 1945. In
the consequence of this, 39 villages in the area were oc-
cupied and annec-ed to Germany in 1938. The original
administration was restored in 1945. The number of
Germen popu ation rapidly decreased during the War
and in the post-wzr period due to a whole range of dif-
ferent causes such as persecution of German anti-
fascists and .ews by Hitler's regime, war losses of Ger-
man saldiers, light of the German population from the
front and evacuation. With the greater part of population
the region also lost a good portion of its identity and eco-
nomic activity. Fu—her marginalization occurred due to
the iron curtain ater 1948. The latest marginalization
impuls so far was :he administration arrangement that
was put into fcrce in 1960 and which tore the Jemnice

m~— border of temitory

----- railway

—— road

river

*" settlement
forest

=", water reservoir

Fig. 3 The Middle Dyje Basin - area under study



part of the region into three pieces belonging now in
tnree districts of two regional administration units. Thus
¢ significant administrative barrier came int2 existerce
rot only from the viewpoint of the population but mainly
from the viewpoint of economic development.

Economy of the model area has always been de-
pending on the primary sector, particularly on agricul-
ture. However, conditions for agricultural production are
less favourable here than in lowlands situated east of
the model region. The main crops grown in the area
were rye, oats, potatoes, fodder crops, animal produc-
tion included mainly cattle, pigs ard poultry. Farms of
dacisive importance were those in Vranov, Bitov and
J=2mnice. Industrial production in the proper sense of
the word did not practically exist. Should we speak of in-
dustry then we would have to mention mere primary
p-ocessing of agricultural products, small-scale trades
and building.

With the exception of Jemnice and its connection to
Moravské Budé&jovice, the whole region is very much
»Ccut-of-the-way” for transport and traffic. It would not be
realistic to speak of any transit significance of particu-
larly the Vranov part of the area. The only lozal railway
connects Jemnice with Moravské Budé&jovice while the
greater part of the region is without any railway connec-
tion. The only road border crossing in the area,
Vraténin-Drosendorf is meant only for citizens of the
Czech Republic and Austria.

The region of Vranov dam lake ranks with important
recreational areas in Moravia. Recreation can be com-
bined with water sports and tourism in a forested land-
scape which is only little affected by industrial
praduction and urbanization as well as with sightseeing
of important architectonic monuments such as the Ba-
rojue Chateau in Vranov nad Dyji, Bitov Castle, and
ruins of the Cornstejn Castle. The districts of Bitov and
Vranov were sought by modest tourists and families for
summer stays before the construction of the dam lake.

There are 41 municipalities, 59 municipal parts, and
15 590 inhabitants in the area. This represents an ex-
tremely low average population density of 33 inhabi-
tants per km? including the only larger settement of
Jemnice and 25 inhabitants per km? without Jemnice.
Jemnice is the largest settlement in the regicn, whose
core has 4 thousand inhabitants. The most popular
company in the town is JEMCA - Tea Packaging, and
there are also small companies specialized in engineer-
ing, construction business and ready-made clothes
manufacture. The number of inhabitants in any other vil-
lage does not exceed a thousand. Vranov nad Jyjiisim-
portant in historical and cultural terms as wall as for
recreation. A nearly fifty percent of municipalities rank in
the-class of very small settlements. A total of 5 munici-
pal ties have less than 100 inhabitarits, other 14 villages
have a population of between 100-200.
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The social system of the area suffers from its rural
character, remoteness low diversity of jobs, and the
ethnic population charge after 1945. All this relates
among other to fowe - adaptability of the region to new
conditions anc lower entrepreneurial spirit of the popu-
lation. The capacity of using the potential of business
and consumer innovations from near Austria is ap-
parently not to> high.

3.2 The White Carpathians

The model area o7 White Carpathians consists of the
former judicial districts of Bojkovice and Valagské Klo-
bouky andits azrezage is 533 km? (Fig. 4). Surface of the
region s filled with hil v lands, uplands and mountains of
three complexes of t1e Moravian-Slovak Carpathians.
Viewed from the West, we can see dissected forma-
tions of the Hlucka pahorkatina (Hilly Land) which meits
into the Luhacovicka vrzhovina (Upland) and reaches
the highest altitudes in the flat Komonecka hornatina
(Upland). The Slovak border edge is formed by massive
flat mountain -idges. The Javomiky Mts. reach the
model area with their Puléinska hornatina (Upland). The
Chmelovska hornatir a (Upland) is another part of the
White Carpathians, which links up with the Lopenicka
hornatina (Upland} behind the pass of Vlara River. Alti-
tudes range beiween 5C0 and 800 metres.

A greater pa-t of th=2 tarritory belongs into the Morava
River catchment that is drained by the Ol3ava River.
The NE part of the regior: is drained by the Senica River
into the Bec&va River while the border area is drained by
the Vlara River into th2 Vah River. Compared with the
previous regior, the Wtite Carpathians are warmer -
though located at a higher altitude- with average annual
air temperatures from 4 'C in the borderland mountains
up to 8.5 °C in valleys. and more humid too - with aver-
age total annual precipitations ranging between 600
and 800 mm. Tte borderiand area from the South up to
approximately tae present boundary between the dis-
tricts of Vsetin and Z1'n belongs in the protected land-
scape area of White Carpathians, which is partly
forested but typ cal with its vast meadows.

The model area did nct have to pass through serious
changes in the new age past as the region of South Mo-
ravia. In contrast, the forndation of Czechoslovakia in
1918 opened a door tc even better Czecho-Stovak col-
laboration the roots of which date back from at least
1848. In the terms of ethrics, the entire region could be
considered Czech, and a negligible German (Jewish)
minority could b2 met ‘with only in towns. In 1960, the
whole area was broxento suddenly belong in three dis-
tricts of two regicnat administrative units (Uherské Hra-
disté, the ther. Gottwaldov and Vsetin) due to
administrative reorgar zaticn, but remained to be of
transit character in the WE direction. Later on (in 1980)
itacquired a partial connection in the NS direction by the
constitution of the Protected Landscape Area of White
Carpathians. A r2al barrier came into existence only in
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—— bordzr of territory

Moravia. industrial
production was repre-
sented by several
glassworks on the
Moravian-Slovak bor-
der, hand-made cloths
and slippers, and by
primary processing of
local raw-materials in
sawmills, flour mills
and distilleries. In the
period between 1918-
1938, the government
promoted the devel-
opment of engineering
production in
. Bojkovice,  Slavigin
. and Vlachovice in con-
. nection with require-
ments for country
defence. There were
new food and wood
processing establish-
ments in Brumov and
Bojkovice, textile
works in Vala3ské Klo-
bouky, and a shoe fac-
i tory in Slavi¢in. Or: the
. other hand, the glass
- making industry de-
¢ clined. The region was

""" gia'gay I influenced by ertre-
— river . preneurial activities of
%S settlement . Bafa Company in Zlin,

forest - not only by new jobs

. available but also by

. the improving entre-

~ preneurial atmo-
sphere.

The region was in-
. terconnected with the
 inland by the Viara

Fig. 4 The White Carpathians - area under studv

1993, after disintegration of Czechoslovakia, mo-e pre-
cisely said - a bit later, after currencies and ecoromies
of the two countries were spilit.

Up to 1918 the region was mainly rural with unfa-
vourable conditions for agricultural production namely
in the district of Valagské Klobouky full of slopes and
clearings. Prevailing agricultura. production included
cattle rearing, vegetable growing and fruit growinj spe-
cialized in plum and seed breeding. A certain percent-
age of the population made their living by domestic
small commodity production, peddling and seasona:
works related to either building or animal-trimming. Emi-
gration to find new jobs in this region was greatest in

railway (Brno - Trndi-

anskd Tepla) which

was finished in 1888.
Other important transit transport lines connecting Mo-
ravia with Slovakia were built in the 20's and 30’s. They
included a railway junction of Horni Lide¢ - Puchov,
amotorwey (the present E50) from Uherské Hradisté to
Trencin, etc. The area is expected to soon become
crossed bv the most significant Czech highway D1 from
Prague and Brno to Slovakia. There are two railway and
four road dorder crossings of which three operate for
long-distance traffic. On the other hand, the NS direc-
tion which could have integrated the model region ras
been of much lesserimportance up to now. The present
development which is supposed to bring weakening
(Fig. 5). Surface of the region is of mainly upland fea
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a height of 500-750 m. A SE part of the regicn reaches
as far as to the Boskovicka brazda (Furrow)

The area has no important water st-eam. Waters of
its eastern half are caught by the Svitava River, waters
of the western half are taken away by thie Ole3nicky po-
1ok (Brook) into the Svratka River. The NE ccrner of the
area is crossed by the Kretinka River with the water
reservoir at Letovice, situated partially in the model area
territory and nearly reaching the Vir dam rese-voir on he
Svratka River on the NW. Climatic characteristics are
similar to those of White Carpathians, .e. average an-
nual temperature of 4-8.5 "C, and average annual pre-
cipitations ranging between 600 and 800 mm.

The model region has not been much affected by
historical changes of this century. Yet, it could not avoid
a split into three following districts of two regions after
the 1960 administrative reform: Blarsko, Zdar nad
Séazavou, and Svitavy in order to form a lateral periphery
to all three districts, whose remoteness was made even
more visible by transferring the function of district towns
to Blansko and Zd4r nad Sazavou. In -erms of its eth-
nics, the region has always been exclusively Czech.

Although its natural conditions are not too favour-
able, the region was mainly rural in tre past and be-
longed in the corn and potato production area. The only
industrial setttement was Olesnice with its t2xtile pro-
duction. Other industries were limited tc the processing
of local raw-materials (well-known is the Kunstat pot-
tery) and trades. Industrialization has left the region in-
tact even after 1945.

Remoteness of the region fully justifizs its Slassifica-
tion as an inland periphery. The single important road
communication passing through the region in its WE di-
rection is the road No. 18 Zd4r nad Sazavou - Prostéjov.
There is no railway in the area neither is the region desti-
nation of tourists, perhaps with the exception of summer
cottages. All this despite the fact that a vicinity of the
large regional centre of Brno as well as of gocd terrains
for tourism could be an advantage.

The region has 43 municipalities, 63 municipal parts
and 16 537 inhabitants, which represe'lts an average
oopulation density of 61 persons per kmZ. There are
three centres of rural character here (al:hough Kunstat
nas formally been town since 1995): Kunétat, Ole3nice
and Lysice. The municipalities do not form any hinter-
‘ands. Real centres are the towrs of 3oskovice, Le-
‘ovice, Bystfice nad Perstejnem, possibly also Policka
and Tidnov. The towns which are locaed outside the
model area, however, rank with the class of srraller cen-
ires and their distance from settlements of Kunstat dis-
irict weakens their gravitational influence. Itis therefore
possible to claim that centripetal fcrces in the region are
of a relatively complex character and ccmbing with the
influence cf distant towns and nearer rural centres. The
majority of settlements concentrate in small viIIageS of

which 3 have less than 100 inhabitants and the popula-
tion of other nine ranges between 100 and 200.

The largest of municipalities is Kuntat with the
population of 2 200. Itis known mainly as a cultural cen-
tre, a binth place of the Bohemian King George of
Podé&b-ady, and a place of work of Frantisek Halas, the
well-knowr poet. The town has an insignificant produc-
tion of grinding tools and pottery. Olesnice has a pro-
duction of artificial flowers and food.

The disrict of Kur:3tat is a typical inland periphery.
The strongly rural area with limited prospects of pros-
perity has been formed in the consequence of natural
conditions unfavourable for agricultural production, traf-
fic remoteress and absence of urban-type settlement
centres evan withous any negative socio-political in-
fluences occurring on the state border. Certain hopes
can be seen in a possibility of integration of the region
into the recreational background of Brno aglomeration.

3.4 The Slovenian Istria

The reg on under study is a part of Istria, the penin-
sula whose largest part belongs to Croatia at present
(Fig. 6). Th2 Slovenian part of Istria includes three mu-
nicipalities which take up 34 459 ha (1.7 % of Slovenia,
and its population was 77 964 (3.9 % of Slovenian popu-
lation) in 1695. There are 122 settlements in the region,
of which th-ee are towns: Koper (24 535 inhabitants),
Izola (10 4€0 inhabitants) and Piran (4 773 inhabitants; '
in conurbation with Portoroz and Lucija 13 558 inhabi-
tants). The region spits into three administrative mu-
nicipalities: Koper (46 270 inhabitants), I1zola (14 354
inhabitants:, and Pirax (17 340 inhabitants).

Situated righton th2 edge of Istria is the town of Terst
(257 000 irhabitants) which used to be the main eco-
nomic centre of Slovenian Istria and a great part of
Croatian Istria till the end of World War ll when it was an-
nected by l:aly after al gnment of a new state border.

The Slovenian Istria consists of the following land-
scape units: coast bel- with accumulation lowlands and
wider inland. The prevailing flat landscape of the coast
belt at low altitudes we s in the past used for salines and
for intensive farming cn edges while the present activi-
ties of the area are evenly distributed among transport
(the harbour of Koper), tourism, settlement, processing
industry and agriculturz.

A flysch area gradually rises from the sea to the in-
land in the SE direction - from the lowest hills (above
200 m) up to the hig-est flysch hills and flats at the
height cf 303-500 m. In the NE the region enters a karst
world. The climate of Slovenian Istria ranks with the
class of Mediterranean climate with air temperatures in
the warmes: month exceeding 22 'C and average Janu-
ary air temperature in Koper being 4.5 'C. A stronger
continental nfluence can be seen on the tops of flysch
hills as well as on the “arst edges and depends on the
altitude and distance from the sea, which also shows on
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the vegetation and cultural
crops (needed mainly for
cattle teeding).

In the 19" century and
at the beginning of the 20"
century the region func-
tioned as an agricultural
background of the harbour
and industrial centre of
Terst. The lower situated
areas near the coast, adja-
cent to the town, produced
vegetables and milk for
Terst while the higher situ-
ated inland supplied the
town with hay and wood.
Set-up of the new state
border in 1954 caused a d-
ramatical change in the
political and economic
situation. In the period of
1945-1956, 25 070 inhabi-
tants of Slovenian lstria
emigrated to Terst, the
number that represented
nearly a half of its popula-
tion (57 303 inhabitants in
1931). The refugees came
mainly from coast towns
and from the immediate
background of Terst. Their
places were taken by colo-
nists from higher altitudes
of the lIstrian inland and
from other parts of Slove-

nia.

In 1954, at the time of
integration of Slovenian Is-
tria to Slovenia, the area was of exclusively rural
character. Due to strong industrialization, intensive im-
migration (supported also politically) and development
of other activities (transport in Koper harbour, tourism,
trade) towns on the coast, namely Koper, have grown
up into important economic centres of the country. The
rapid growth can best be expressed by the increasing
population between the census made in 1948 and the
one made in 1991 when the number of inhabitants in-
creased to 176.9 %.

The present economic structure is presented by
means of data on economically active pcpulation by in-
dividual sectors of national economy. The tertiary sector
is dominated by transport, tourism and trade. Besides
the favourable location by the sea the economic devel-
opment is conditioned also by border location of the re-
gion that facilitates cooperation with ltaly. In addition,
Koper has expanded its influence into the territory of
Croatian Istria.

Fig. 5 The Kunstét area - area unde: study

The -apid economic growth reflected in significant
alterations in the settlement structure in the region. The
populztion and its activities are concentrated in three
coast to'wns with 66 % of total population of the region.
The area of settlements whose population has been
steadily ncreasing after the War represents 26 % cf the
region with 93 % of the 2population and population den-
sity of 553 persons/km*®.

Rural! areas which take up approximately two thirds
of the region exhibit a considerable depopulation trend
their porulation having been reduced by nearly a half
since the War. Many small villages and settiements are
in ruins and the cultural landscape deteriorates. The
greatest emigration can be seen in areas along the
Croatien border which is far away from the coast ag-
agglomerations. After the state border set-up the
situaticn of these territories has become even worse
since 'h2 area padially gravitated to the nearest
Croaticn centre of Buzet.
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tensive vine-growing
area in Bela Kraina. The
fourth part is the nearly
uninhabited  Poljanska
gora, a southern spread
of KoCevski Rog Mts.,
which does not differ from
the previously mentioned
area with the exception cf
lower altitudes. The last
part is Poljanska dolina -
awidening dry valley right
above Kolpa, which im-
mediately borders with
the area of Kocevie.

As long as until the
12t century, Bela Kraina
was under the church and
civic administration of
Croatia. Later on the terri-

Fig. 6 The Slovenian Istria - area undar study

The contemporary asymmetries of -he spatial devel-
opment are being resclved in munizipalities by means
of accelerated equipment of rural zreas with the com-
munal infrastructure (roads, water suzpi es, waste wa-
ter systems) which is expected tc gradually form
conditions suitable for living in these pa-ts of the region.

3.5 Bela Kraina

The region of Bela Kraina occuries zr area of 593
km? and its population was 26 558 in * 391 Fig. 7). It di-
vides into three administrative municipaliiies: Metiika,
Cmomelj and Semi&. Distance from man Slovenian
centres, barriers formed by the Gerjanci Mts. in the
North and by the KoZevski Rog Mts. in the West as well
as openess of the area towards Croatiz put the region -
together with its historical developmen: - into the posi-
tion of a considerably specific Slovenian fegion in the
SE Slovenia along the Croatian bo:dzrs especially in
‘erms of language and culture.

The region consists of five different a-eas differen-
tiated from one another by physical a-d ceographical
teatures, population density, infrastructure :acilities and
border-related problems. Bela Kraina rarks with en-
tirely karsted Slovenian regions, very similar to Kras
and Suha Kraina. The karst character shows every-
where. The most extensive part belor gs in the so called
Belokraine platform which is low ard ntansively pla-
nated but combined with karst furrows. The slatform de-
clines from its central location to the lowland of Koipa
River. Siopes of the Gorjanci Mts. rise u2 from this low-
land in the northern direction into the rruch discussed
Zumberak. The third part is represertec by eastern
slopes of Koevski Rog Mts. - a denser populated bel: in
the thermal zone which is the most famou s 3nd most ex-

tory fell into ownership of
Counts of Vi$nia gora and
the church in the area
was transferred to the
Aquilleian patriarch. After 1209, the territory was ownec
by the family of Andechs-Meranes, then by the Sponhe-
ims and Counts of Gorizie. In 1374, the territory was
passed to the family of Habsburgs. Around 1440, Bela
Kraina was znnected to Camiola where it remained till
the provincial d'vision of the Austro-Hungarian Monar-
chy was anruled. Bela Kraina long included also vil-
lages in Zumberak, which are to be found in Croatia
today. After 1919, Bela Kraina was first integrated into
the Drava province thet included whole Slovenia within
the first Yugcslavia. Later, several years before World
War |l (1936/39/40), it was integrated into the Sava
province, in o:her words into the Croatian province. Bor-
ders in certain sections were often changed, e.g. above
Metlika, near Merindol, and their post-war form has sur-
vived till the present time. After Slovenia has reached
independence end Slovenia and Croatia recognized
each other tc b2 sovereign countries, the border be-
tween the rep blics became a state border, i.e. an inter-
nationai border.

The border is unambiguously respected in the
greater part cf the region since it runs along the river
Kolpa which f ows through a shallow karst canyon and
does not change its bed. In contrast, the situation in
Zumberak in the Gorjanci Mts. is entirely different. The
border I'ne hes been & subject of many tempestuous
discussions because on its way through the broken
mountaineous togography and furrowed karst it forms
three larger ard csevera smaller border pockets. On the
top of it, its visibifity is poor due to numerous vineyards
and fields. There are two border crossings here: one in
the South near Vinice, and the other in the North at Met-
lika.
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‘— cultural environment. In addi-
tion to these refugees, the im-
migration element is also
represented by Roma who
have settled at four places in
Bela Kraina.

Bela Kraina is an unambi-
guously depopulated area.
. Mass emigration occurred in
. the second half of the 19" cen-
tury due to agrarian overgopu-
" lation and it was channeled
particularly to the U.S.A. and
. later to industrial areas of
* West Europe. After World War
- 1I, the emigration flow was di-
" rected to the towns of Ljubl-
- jana and Novo Mesto, low
. number of inhabitants emi-
i grated to Croatia. Numerous
gastarbeiters from Bela Kraina
still work in Germany, Swizer-
land and Austria.

= border of termritcry
== == railway '
—— road

— —— river
< settlement

The existing economy is
represented by processing in-
. dustries and varicus kinds of
services which are localized
. along the major traffic veins
. and in larger settlements. The

i new border represents a
! strong impuls for a more inten-

Fig. 7 Bela Kraina - area under sfudy

As to landscape forms the region opens into Croatia
from which it is distinctly separated by the river Kolpa.
Due to numerous flour and saw mills the river was a con-
tact line rather than a division. In te past times, the con-
tacts over the border used to be lively. In spite of having
been linked with mainly large Slcvenian towns i~ terms
of administration, culture and education, local inhabi-
tants did their shoppings over the border and wor<ed on
the other side of the border. Only very seldom they
studied at Croatian secondary schaols or universities.

With its population density of 45 inhabitants per km?
Bela Kraina ranks with the least pc pulated Slovenian re-
gions. There are only two more densely populated belts
here of which one is in the westerr part cf the area at the
foot of Kofevski Rog Mts. (vine-growinj area) and the
second is situated in the northern part in the surround-
ings of Metlika. The degree of urbanization is low and
there are only two settlements of urban character here:
Cmomelj (5 000 inhabitants) ard Matiika (2 000 inhabi-
tants). Origin of the population is diverse since many
refugees - mainly Serbs from terr tories of Croatia and
Bosnia - have found their new homes in the area since
the times of Turkish invasion. This had a great influence
on the formation of cuitural landscape, language and

sive development of tertiary

sector in rural areas, particu-

larly of those adjacent to the
border.

3.6 The Sava Easin area

The Lxasin of Se va River is a small geographical and
spatial unit representing 4.5 % of Slovenian territory
and 3.7 % of total Slovenian population (Fig. 8). ltis
situatec in the SE Slovenia along the border with Croa-
tia and consists of three municipalities of which largest
is Krsko with 344 km? and 28 576 inhabitants, and
Brezice with 268 km? and 24 724 inhabitants. With the
populaticn density of 92.3 inhabitants per km? is the
BreZice municipality most densely populated areain the
region. Neverthele:s, even this density value is below
the Slovenian averzge. Census data indicate a certain
stagnation in the pcst-war period with the growth index
for 1991/1948 being 103.3 %.

The Sava Basin region is dominated by the lowlend
along tre Sava River. Higher and hardly passable
ridges of the Posa.sko hribovje Mts. strictly separate
the Sava Basin reg'on from the eighbouring region of
Savinjskc. On the other side the lower Krsko Mts. and
a valley along the -iver Krka form a less pronounced
partition from the recions of Dolenjsko and Novo Mesto.
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The territory is divided ir the middle into two idertical
parts near Sava along which run the main railway and
a regional road of similar importance. In general, the
belt along Sava, in other words the centre of Kr3ko-
Brezisko polje lowland, represents en important de-
velopment axis whose various production activities
come lately to the fore. Another impcrant traffic vein is
a ,highway" link between Ljubljana ard Zagreb, which
connects the country centre with the two centres of
Sava Basin.

The region is typical of extensive inundated areas
that take up over a quarter of the Kriko-Brezisko polje
lowland. All three main rivers of Sava, Krka and Sotla
exhibit periodical floods similarly as their tributaiies,
particularly those flowing out of the Kr3ke gorice Mts.
and Bizeljske gorice Mts. Extensive fioods are also
regular in the area of Krakovski gozd.

48 % of the Sava Basin region is formed by rural land
which is concentrated mainly in the lcwland of Krsko-
Brezisko polje and along the river So:la where condi-
tions for agricultural production are most favourable and
the rural land takes up more than 70 % of the total a-ea.
The Sava Basin upland on the right bak of Sava River
has rather poor conditions for agricultu-e. In the munici-
pality of Sevnica the conditions are most favouratle in
the Sevnica basin and around Senov. Due to good cli-

matic and soil conditions the majority of stopes in the
norther parts of BreZice and Krdko municipalities are
covered w:ith orchards and vineyards. Here are the
most famous vine-growing districts of Bizeljsko and
Sremic and the sunny slopes of Gorjanci.

The Sava Basin region has no clear regional centre
since the ragion is not homogeneous enough. The role
of municigal centres is divided between Krdko and
BreZice. Brezice with its tertiary and quaternary infra-
structure (hospital, secondary school) came up as a re-
gional cenre during the first post-war years. However,
due to the faster industrial growth and important func-
tions for power industry as a seat of nuclear power
plant, Kr§ko became an even more important centre.
Central regional functions have not developed due to
relative closeness of other centres because
demographical and economic standards of the territory
are lower, and partially also due to the borderland char-
acter cf the region and the long-term metropolitan influ-
ence cf Zagreb.

Compared with other Slovenian regions the Sava
Basin region can be distinguished by the following
characteristics:

» the population is lower than in the neighbouring re-
gions of Celje and Dolenjsko but higher than in
Zasavsko,

- border of territorv
----- railway
——— road
—-—— fiver
< = settlement
forest

Fig. 8 The Sava Basin region - area under study
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+ the number of jobs is between & third and a half of
those in Dolenjsko and Celje,

« different sizes of regional centres zan be the nest illus-
tration: Celje, Novo Mesto and Trtovlje are six-, three,
and more than two-times larger than Kriko ot BreJice.

The number of urban population hardly exceeds
a quarter (26 %) of total population. “he growt* of towns
was relatively slow, which corresponds with a rather
small gravitational background but does not co-respond
with other generally favourable conditions such as
a good location near the important traffic corridor,
a great surplus of jobs, and not just a poor stzandard of
industrialization. In the comparison with neighbouring
regions the urban centres in the Sava Basin area are
smaller and their offer of jobs is lower and less diversi-
fied. Also, there is no genuire regional centre secause
Krsko and BreZice compete with each other rather than
cooperate. Therefore, in terms of sarvices of medium
and higher standard the area is linked with the centres
of Novo Mesto, Celje (and Zagreb) in many aspects.

Values of many economic and geographica! indices
are below the Slovenian average and below the aver-
age of neighbouring regions. Economic power cf the re-
gion declines, the old structure falls into pieces while the
new one comes up at a far much slower pace than else-
where in the country. Analyses of developmentzl poten-
tials indicate that the muricipalities of Kri<o and
BreZice rank with a group of municipalities with the
below-average developmental potential and Sevnica
belongs in the municipalities with the most below-
average developmental potential. The analyses con-
firmed that Sevnica and Kr3ko belorg in the group of
centres with an unambiguous orientation to secondary
activities and BreZice in the group with a weak orienta-
tion to tertiary activities. Due to the economic recession
which has been lasting many years, regional disparities
of the Sava Basin area increase in the comparison with
central Slovenia. Typical of the region is a mixture of the
more or less unfavourable economic and qualitication
structure contrasting with satisfactory infrastructure fa-
cilities. Striking are industrial areas with structural and
environmental problems, high unemployment as well as
rural areas with the decreasing population, poor popula-
tion mobility, emigration of young genzration, ets.

3.7 The Lower Drava Basin area

The area under study occupies 1033.6 km? and con-
sists of 11 municipalities situated in the NE Slovenia:
Ptuj, Kidricevo, Majsperk, Videm, Zavré, Goridnica,
Dornava, Jursinci, Desternik-Trnovska vas, OrmeZ and
Liutomer (Fig. 9). Landscape ecolog cal featurss in-
clude two landscape types otherwise typical of the
whole Sub-Pannonian and Pannonian Slovenia: vast
lowlands along the rivers of Mura and Drava, which are
dissected by large gravel-clay terraces, and between
them relatively low hills in long ridges divided by narrow
valley along larger water streams. The hills are fcrmed

mainly by Miocer:e marl and sand sediments, vailey
fioors mainly by clay and clay-sand alluvia. This is why
they are we:and exposed to numerous fioods. F?vour-
able geomorphological and climatic conditions (av. alti-
tude 251 m, av. slope 6°, av. received solar energy over
4100 MJ/mQ) affecta relatively dense but not evenly dis-
tributed population (101 inhabitants/kmz) and inténsive
agricultural utilization of land. Fields and vineyard's take
up 11 % anc 3 %, respectively, of the tota! acreagfe and
surmount th-ze times the Slovenian average while the
percentage of forests (2 %) is by nearly a half Iowe:r. Sig-
nificant from the viewpoint of arable land are lowllands
along Drava and Mura, and vineyards in Slovenska go-
rica and Halcze.

Settlements are localized on slightly raised warmer
valley edges. on ridges and elevated places where they
are safe from floods as well as from frequent soil slides.
The landscape diversity is further accentuated by |great
differences in land utilization between usually culti-
vated, sunny, southern, south-eastern and south-
western slopes, and slopes with no sun that are m'ostly
covered with 1orests.

|

According to the last census made in 1991, t;here
were 104 826 inhabitants in the area. Population trends
studied over the last thirty years indicate that the m'ajor-
ity of municipalities exhibit negative trends as none of
them was capable of maintaining natural rise in popula-
tion in its arez. Even the two largest municipalitiqs of
Ptuj and Ljutomer, where the population shows a slight
increase, mairtained less than a half of their natural rise
of population.

The area suffers from a relatively high surplus of ag-
ricultural work and unemployment of industrial worl%ers.
According to tte last census, a good quarter of popula-
tion lives on ‘arms. An average farm in this area is
smaller than th2 national average and 34 % of all w'ork-
ing inhabitants are employed in the primary sector!

Location of industries in the region is extrerrﬂely
uneven with the highest concentrations in Ptuj, lelJto-
mer and OrmoZ and some rural areas with no indulstri-
alization at all. Main factors for the IocalizationI of
industries are the locations near Drava, main motorvlvay
and railway. Ac:ive population employed in the induTc,try
amounts to 26.8 % (census 1991) while the national
Slovenian average is 35.7 %. Of the industries, most

usual is food production which directly relates to the [ag-
ricultural background, metal processing and metallu:rgy
with high demands of power generated by hydroelecltric
power plants on.the river Drava, and the textile industry.
Two thirds of incustrial plants employ less than 250 p‘er-

sons.

Importance of the area for tourism in Slovenia is
jradually increasing. Tourism is focused on some spe-
zific types of recreation such as cultural and educational

! i . |
‘ravelling connected with the rich cultural heritage, ard
!
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agrotourism which indirectly stimulates res:oration and
maintenance of rural landscape.

The area can be roughly divided into three gravita-
tional backgrounds of three urban centres: >tuj, Ormoz
and Ljutomer which are not only the biggest centres in
terms of job opportunities, supply and education, but
also seats of communities. This is why they have still re-
tained many administrative and central functions of
general character.

The lowland part of the area under stucy struggles
with problems concerning an uncontrolled communel
in‘rastructure, excessive use of chemicals ir agriculture
in consequence of which underground waters are con-
taminated and hence also one of the largest reservoi-s
of drinking water in Slovenia, uncontrolled expansion cf
settlements, etc. The part of uplands and hilly lands in
this area has to face problems of depopulztion, aban-
dcned cultivated land and insufficient infrastructure. Dif-
ficulties also appear in connection with the new state
berder which affects nearly the whole area woth any fu-
ture colonization and life itself having become practi-

Fig. 9 The Lower Drava Basin region - area under study

cally dangerous in the Haloze Mts. The difficulties can
be relieved or cured only by means of a new conception
which would advocate an over-border interconnection
of berderiand areas that would meet all necessary basic
requirements of local population in the case of border
opening to facilitzte all advantages of living on the bor-
der.

Present traffic across the newly established border
is of mainly local character. There are only three inter-
national bordsr crossings operated for international
transport (Gruskovije, Sredis¢e nad Dravou, and Zavrg).
The highest parcentage of the traffic is represented by
motorcars of Croatian citizens who cross the border in
order to do shopping or work in Slovenia. The analyses
showed that the torders do not have any significant in-
fluence on the change of traffic stream channeling but
only make the travelling longer.

Oneness of the borders in the former common state
facilizated intensive population flows across the border.
If the farmer left his land in the Slovenian territory along
the border in crder to work in the industry or just move
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elsewhere, the farm was usually purchased by his Croa-
tian neighbours. The majority cf bilateral land owners is
localized along the border section whose line was al-
tered several times after the fall of Austria-Hungary.

4. Hypotheses

There is a typical barrier characteristic for each of
the model areas under study, wnich represents a limita-
tion to their prosperity. In the majority of cases, this bar-
rier is the state border with some additional factors.
Each of the model regions is diff2rent from the viewpoint
of its economic and population structures. Their com
a subsequent economic fall of the region, its depopula-
tion, idle rural land and final loss of landscape-forming
function of agriculture and popt lation.

A solution can be seen in a concept of sustainable
develcpment, which plans the development rather in its
qualitative plane and in agreement with environmental
requirements. However, applicaion of the idea in actual
practice meets with permanent conflicts of differant kind
and conflicting interests under permanently changing
conditions. Sustainable development can te con-
sidered an ideal framework rather than guidelines for an
activity. Therefore, its application in each of the regions
and at any time will be different.

One of typical features of market economy is re-
gional differentiation within the framework cf which
there are both rich and poor regions coming inio exis-
tence. We have to abandon an idea of marginal regions
being rich. On the other hand, evan here there a-e peo-
ple living and companies doing wzll. It follows that there
must be some reasons for their staying or for a new lo-
calization of human activities in these areas. \We as-
sume that marginal regions should not become z target
for development but a target for such a standard cf pros-
perity that would be capable of ensuring their proper
functionality. As to terminology, it would therefore be not
the sustainable development but -ather the sustzinable

prosperity - within normal fluctua:ions of market econ-

omy, though.

In this context, the major decisive factor will b2 man
with his adaptability to changing conditions, his motiva-
tion, skills and capabilities. Extreme engagement of the
man can conquer even the marginal conditions Tho-

mas Bafe, tt 2 popular Czech enirepreneur of the period
between the wars, built his first factories as a rule in
marginal re¢ ons of the then Czechoslovakia in order to
give birth i0 a world-wide shoe-making empire.
However, in common life it is other entities that run their
activites in marginal regions: small and medium-size
entreprereurs, local councillors, intelligentsia, pzople
of younger 1d medium age categories. Not even the
best rrogramme of prosperity can be fulfilled without
these human subjects.

The mostimportant impuls to Jaunch the programme
of prosperity in a region is to define its idea, to fird re-
gion identity 2nd to work out the programme. Idea of the
region consists in finding its place within the regional
structire, in determining the sense of its existence and
in defining the goal for common efforts. Identity cf the
region as well as identity of any municipality is a neces-
sary cendition: for restoring positive effects of rural style
ot life - high szandard of social control, collaboration be-
twaen neightours, awareness of unity with the village
and region. Aa efficient and long-term programme will
have to definz methods of how to make use of the al-
ready existinc potentials in regions, and the support
from ovtside should be directed to further development
of these potertials rather than to consumption.

A compromise will have to be worked out between
the cor:cerns of local population with its requirements
for life standard and concerns of countries and wider
(also inzernaticnal) community in utilization of the given
area.

5. Conclusions

New Prospzrity for Rural Regions - itis an economic,

- social and scientific problem of the present time and fu-

ture. Differentiation of economic success achievec by
not only perso1s and companies but also by regions is
a naturel attritute of market economy. Economic and
social failure of some areas is extremely unfavourable
for the country since the government has to adept
a scheme of regional redistribution of finance. Regions
situated on the state border deserve attention not only
from the viewp-int of their own prosperity but also from
the viewpoint of the role which they play in contacts be-
tween ccuntriex.
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Fig. 2: Factor scores of Factor 2 - educational
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Fig. 3: Factor scores of Factor 3 - rural
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Zustand und Entwickiung der Umwelt in Slowenien -
ein Uberblick

1. Entstehung und Struktur der'heutigen Umweltprobleme

im ehemaligen Jugoslawien gab es trotz einer flir kommunistische Regime relativ
liberalen Staatsordnung gesellschaftliches Eigenlum. Wasser, Boden und andere
Naturfaktoren hatten im Rahmen dieses Wirtschaftssvstems keinen Wert, keinen
Preis und mit Ausnahme des (in Slowenien alerdings zahlreich vertretenen)
bauertichen Kleinbesitzes de facto auch keinen Eigentimer. VerstéBe gegen die
Umwelt wurden daher kaum gerichtlich verfalgt. In die Produktionskosten flossen
die 6kologischen Kosten nicht ein.

Zwar hatte Slowenien ncch innerhalb des jugoslawischen Staatsverbandes
eigene Umwé!tgesetze eingefiihrt. Vergehen gegen die Umwelt wurden aber doch
nur symbolisch geahndet. Waldbesitzer und Landwirte wurden mit kieinen Sum-
men entschidigt, wenn sie durch Kraftwerke und Industrie verursachte Schiden
vor Gericht brachten.

Entstaatlichung und Privatisierung verdandem nun langsam die Beziehung zwi-
schen Gesellschaft und Umwelt. Es besieht jedocih die Gefabr, daB die Schwierig-
keiten des Transformationsprozesses und die wirtschaftliche Rezession diesen
Wandel bremsen. Das gilt besonders fu- die Sanierung der GroBemittenten, aber
auch ftir die Bereitschaft der Bevélkerung, durch viele kleine Schritte und dezen-
tral zur Minderung der Umweltbelastung beizutragen (Gebrauch von schwefelar-
men Brennmaterialen, AnschluB der Heizungen an Kraftwerke, Warmed&mmung
von Wohnungen, sparsamer Umgang mit Energie, Kauf von Autos mit Katalysator
etc.). Gerade das UmweltbewuBtsein der Bevilkerung hat, nach unseren von Mai
bis November 1993 durchgefiihrten Ermittlungen, leider einen Tiefstand erreicht.
Die Bereitschaft des durchschnittlichen Biirgers, sich fir die Umwelt zu engagie-
ren, ist sogar geringer als zu Beginn der 1980er Jahre. als die ersten diesbeziig-
lichen Befragungen durchgefihrt worden sind. Zine negative Einstellung zum
Umweltschutz herrscht besonders unter den Bewohnem der alten, ékologisch
problematischen Industriezentren vor, deren witschaftliche Existenz bedroht
ist. Unter ihnen Gberwiegt die Parole: ,Das Uberleben ist wichtig, an die Umwelt
wird in besseren Zeiten gedacht.” Ganz allgemein ist die wirtschaftlich schwéch-
ste Schicht der Bevolkerung Umweltproblemen gegeniiber am wenigsten aufge-
schlossen. Sie besteht zum Teil auch aus Zuwanderem aus anderen Republiken
des ehemaligen Jugoslawien, da Slowenien jah-zehntelang unqualifizierte Ar-
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beitskrafte von auswarts anwerben muBte. Diese haber weder das Wissen noch
die Mittel, um die Umwelt im positiven Sinne zu beeinflussen.

Dennoch hat sich die Umweltsituation Sloweniens seit dem Ende des Kom-
munismus verbessert. Dies gilt besonders fur die Qualitdt der FlieBgewdsser
und der Luft. Die veralteten Produktionsmethoden, der Verlust der jugoslawischen
Markie, die marktwirtschaftliche Konkurrenz bei Preis und Qualitat zwangen viele
Industriebetriebe, ihre Produktion einzustellen. Unter besonderen wirtschaftli-
chen Druck kamen die GroBbetriebe mit hohem Energieverbrauch. Infolge der
Betriebsstillegungen und Produktionsdrosselungen reduzierten sich die Emissio-
nen. Einige Regionen und Okosysteme sind damit nicht mehr der friheren Bela-
stung ausgesetzt. Besonders die Schwefeldioxid-Emissionen konnten durch die
Umstellung vieler Betriebe auf neue Techniken gesenkt werden. In einigen Stad-
ten sank die Luftverschmutzung durch Umstellung von umweltbelastender Koh-
lenheizung auf Erdgas.

AnlaB3 zu Optimismus gibt auch das neue Umweitschutzgesetz. Es lehnt sich
stark an westeuropaische Vorbilder an und sieht zum ersten Mal in der Geschichte
Sloweniens eine Bewertung der Eingriffe in die Umwelt, eine unmittelbare Verant-
wortung fur die Belastung der Umwelt und Straten fiir schwerwiegende Umwelt-
stérung vor. Das Gesetz fordert und unterstitz: Studien zur Umweltsensibilitat.
Diese sind fiir Slowenien mit seiner regionalen Vielfalt und seinen kleinrdumigen
Unterschieden besonders wichtig. Auf der Grundlage dieses Gesetzes wurden
schon SchlieBungen umweltbelastender Betriebe verordnet. So muBte z. B. die
Zellstoffabrik Gori¢ane nérdlich von Laibach [Ljubljana] ihre Produktion einstellen.

Obwoh! allen ehemals kommunistischen Liandemn der sorglose Umgang mit
natirlichen Ressourcen gemein war, bildete Slowenien mit seiner sehr eigen-
stiandigen wirtschaftlichen und sozialen Entwicklung doch einen Sonderfall, der
sich auch vom Ubrigen Jugoslawien unterschied. Das polyzentrische Konzept
der Regionalentwicklung, das man in Slowenien in den 1970er Jahren verfolgte,
bremste die weitere Zuwanderung in die groBen Stéddte und stérkte die Wirt-
schaftskraft und Attraktivitit der kleinen Zentren. Dieses Konzept war auch éko-
logisch sinnvoll, da es die weitere Konzentration von Bevélkerung und wirtschaft- -
lichen Aktivitdten auf die alten und 6kologisch belasteten stédtischen und indu-
striellen Zentren entlang der Wirtschafts-, Verkehrs- und Bevdlkerungsachse
Sloweniens hintan hielt.

Im Unterschied zu anderen kommunistischen Lindem waren in Slowenien
Ackerland und Wilder zum GroBteil in Privatbesitz verblieben. Dies verhinderte
einerseits die Griindung 8kologisch unglnstiger landwirtschaftlicher GroBbe-
triebe und trug andererseits dazu bei, daf3 die Bevélkerung eine rationale und
emotionale Beziehung zu Grund und Boden behizslt. Das Fehlen einer solchen
Beziehung erweist sich heute als das groBe Problem der Reprivatisierung der
Landwirtschaft z. B. in der Tschechischen Republik oder in RuBland. Gerade die
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privaten Kleingrundbesitzer waren es auch, die schon recht bald auf die Belastung
der Umwelt (Waldschaden, Verschmutzung der Gewdasser, Verbauung von hoch-
wertigen landwirtschaftlichen Béden) aufmerksam gemacht haben.

Die Umweltbelastung ist in Slowenien regional sehr unterschiedlich. Gebiete
mit starker und unbedeutender Belastung liegen dicht nebeneinander. Cie klein-
raumigen Unterschiede sind zum Teil durch die groBe Reliefenergie becingt. Eine
durchschnittliche Umwelibelastung ist deshalb schwer anzugeben (Radinja
1988). Die am stirksten belasteten Gebiete sind nicht groB, auf sie konzentrieren
sich aber Bevélkerung und wirtschaftliche Aktivitaten. In den meistgeféhrdeten
Gebieten wohnt ein Viertel der slowenischen Bevdlkerung. Sie waren nach den
Richtwerten der Worid Health Organization (WHO) als zum Wohnen ungeeignet
einzustufen.

Auf Slowenien fallen mit 6 bis 10 Gramm pro Quadratmeter Uberdurchschnitt-
lich hohe Schwefelniederschiige. Es sind das bis zu sechsmal hhere Warte als in
Schweden und Norwegen und doppelt so hohe wie in Osterreich und in der
Schweiz. Dies liegt einerseits an den technologisch veralteten und erergiever-
schwendenden Industriebetrieben, an den Kchlekraftwerken, die ohne Filter ar-
beiten und dhnlich den meisten Haushalten auf die stark schwefelhaltige heimi-
sche Kohle angewiesen sind, andererseits an der gebirgigen Natur Sloweniens
und der Tatsache, dafB die groBen Emittenten in Becken und Talem sitLiert sind.

Transmissionen gelangen aus West- und Mitteleuropa, bescnders aus den
stark industrialisierten Gebieten Norditaliens nach Slowenien {Radinia 1988).
Der durch sie verursachte saure Regen belastet besonders Vegetation ur:d Boden
des Hochkarsts im Westen Sloweniens, der ohne autochthone Emittenten ist. Die
schwefelhaltigen Niederschlagsmengen in Slowenien zdhlen zu den héchsten
Europas. Ein allgemeiner Versauerungsprozef3 hat jedoch noch nicht eingesetzt.
Die Griinde daftr liegen in der Bodenstruktur des Landes, die durch Karbonat-
gestein und Verbindungen geprégt ist, welche den Versauerungsprozefd neutra-
lisieren oder verlangsamen. Daneben spielen die klimatischen Verhaltnisse, die
ausgepréagten Jahreszeiten und der schnelle Wasserkreislauf eine asschwi-
chende Rolle.

Slowenien emittiert im Jahr ungeféhr 200.000 Tonnen SO,, das sind €8 kg pro
Einwohner. In GroBbritannien betrégt die entsprechende Zahl 84 kg, im =hemali-
gen Westdeutschland 52 kg, in Osterreich 47 kg, in der Schweiz 20 kg. Von der
slowenischen Emissionsmenge verbleibt die Haifte im eigenen Land, der Rest
wird in andere Staaten Europas transportiert. 78% des Schwefeldioxids erzeugen
die Kraftwerke, 12% die Industrie, 1,6% der Verkehr, und 8,5% entstehen durch
Hausbrand. Zwar emittieren die Haushalte wesentlich weniger ais Indusirie und
Energiewirtschaft, doch ist die durch sie verursachte Belastung auf dict: besie-
delte Gebiete und auf die Wintermonate konzentriert. Wegen der niedrigen
Rauchfange belasten sie trotz geringer Mengen die bodennahe Luftschicnt stark.
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In den letzten Jahren verze:chnete man jedoch geringfilgige Entlastungen, was
besonders auf den Umstieg auf Erdgasheizung in Stadten zuriickzufihren ist.
Die meistoedrohten und zugleich einwohnerreichstan S:adte Sloweniens haben
per Gesetz versucht, den Verkauf von schwefelhal:igem Heizstoff zu verhindern.
Da dieses Heizmaterial preisginstig ist und die Wirtschaftskrise die Kaufkraft
der Bevolkerung stark herabgesetzt hat, konnte dieses Vorhaben aber nicht iber-
all durchgesetzt werden.

2. Hauptthemen der Umweltdiskussion
2.1. Kohlekraftwerke und Kohlenbergbau

Die gréBten Luftverunreiniger Sloweniens sind die mit Kohle befeuerten thermi-
schen Kraftwerke. Zwei von ihnen befinden sich in schlecht durchlifteten voralpi-
nen Becken (Sostanj, Laibazch), das dritte Kraftwerk steat im engen Savetal bei
Trbovlje. Die heimische Kohle, die bis vor kurzem das einzige Heizmaterial gewe-
sen ist, hat wenig Kalorien und enthalt viel Schwefe' und Gestein, das nach dem
BrennprozeB in Form von Asche abtransportiert werden muf3.

47% aller slowenischen Schwefeldioxid-Emissioner: gehen vom Kraftwerk
Sostanj aus (jahrich ungefihr 95.000 Tonnen). Die beiden anderen Kraftwerke
(Trbovlje und Laibach) verbrauchen zusammen nur ein Sechstel der Kohle und
produzieren 35.000 bzw. 20.000 Tonnen SO, jéhrlich. Alle drei Kraftwerke Uber-
schreiten die gesetzlich festgelegten Emissionsgrenzen. Besonders groB ist der
SO,-AusstoB der Kohlekraftwerke zu Zeiten, wenn im s owenischen Atomkraft-
werk Kr3ko die Brennstibe ausgetauscht werden. Dann: miissen die Kraftwerke
Sostanj und Trbovlje den Produktionsausfall Krskos wetimachen. Das Kraftwerk
Sostanj deckt fast 40% des slowenischen Energiebedar’s.

Die Schadstoffemissionen kénnen in der Ndhe der Kraftwerke besorgnis-
emregende Werte erreichen. So verschmutzt Sostan] Gewisser und Béden seines
Talkessels auBerordentlich. Durch die Héhe seines Rauchfangs werden SO,,
NO, und Asche aber in groBe Entfemungen verfrachtet, wohingegen die Luft
im Becken von Salek (wo di2 Orte Sostanj und Velenje liegen) relativ rein bleibt.
Im Winter schiitzt die sich haufig bildende Inversionsschicht das Becken vor Luft-
verschmutzungen, die aus dem Kraftwerk kommen. Das Kraftwerk heizt viele
Betriebe, Hauser und Wohnungen seiner Umgebung, womit es den ortlichen
Heizkohlenverbrauch mindert.

Die Luftbelastungen durch Emissionen des Kra‘twerks Sostanj sind jedoch
schon oberhalb des Beckens von Salek, besonders an dessen Nordhéngen, sehr
hoch. Die Smissionen breiten sich auch iiber die Sanntaler Alpen [Savinjske Alpe]
bis in das MieBtal aus und dringen sogar bis in das Klegenfurter Becken nach
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Osterreich vor. Es kann nachgewiesen werden, daB die Schadzan in den Waldern
des osterreichisch-slowenischen Grenzgebietes auf das Kraftwe'x Sostan;
zurtickzufuhren sind.

Um diese negative Wirkung eirzudammen, hat das Kraftwer< Sostanjim Jahre
1987 ein Programm zur Varringerung der Luftverschmutzung erste l2n lassen
(Sterbenk 1988, 1993). Das Kraftwerk setzte auch ein 6kologisches Infzrmations-
system in Betrieb. Die ersten VerbesserungsmafBnahmen erbrachten eine Sen-
kung der SO,-Emissionen tm 30%. Die Arbeiten an einem der vier Schiote sollen
eine vollige Entschwefelung der Emissionen ermdglichen. Diese Arbeiten werden
von Osterreichischer Seite wesentlich geférdert. Auch Planung und Ausfiihrung
der Arbeiten ist Osterreichischen Firmen Gbertragen worden. Dizse Entscheidung
der Betriebsleitung und der slowenischen Regierung hat slowenische Experten
verdrgent. Sie fihiten sich Ubergangen und bedauerten, daB3 das heimische
Know-how ungenitzt blieb. Die Entscheidungstrager hatten jedoch nur die bal-
dige Sanierung der Verhiltrisse im Sinne. '

In enger Verbindung mit der Problematik der Kohlekraftwerke muB die Nutzung
der heimischen Kohle gesehen werden. Sie ist qualitdtsarm, enthalt grofe Mengen
von Schwefel und ist zudem noch teurer als gleichwertige Kohle am "/eltmarkt.
Soll Slowenien deshalb aber alle Kohle, die es braucht, importieren? Die kommu-
nistischen Regierungen mafen der Kohle strategischen Wert zu, weil sie der Mei-
nung waren, daB sie relative Unabhéngigkeit im Energiebereich gewahd2iste. Der
Steinkohlenbergbau war ein Symbol der Arbeiterklasse und auch Gara-t sozialer
Sicherheit fiir viele Familier.. Seit der politischen Wende ist diesbeziglich eine
Umorientierung festzustellen. Zumindest fir das Kohlekraftwerk in Labach und
fir den Bedarf der Haushalte fihrt man nun hochwertige und preisgiinst ge Kohle
aus Indonesien ein. Das Ergebnis dieser MaBnahme ist frappierend und wird zu
einer Fortsetzung dieser Politik anspomen. Die Luft in der slowenischen Haupt-
stadt ist durch diese Umstellung um einiges reiner geworden.

22 Atomkraftwerk Krsko, Endlagerung radioaktiven Mills

Nach Aussagen zahlreicher unabhéangiger Wissenschafter zéhit Krikc zu jenen
Atomkraftwerken, die internationalen Sicherheitsstaridards entsprecher. Es gibt
aber auch gegenteilige Ansichten, sowohl in Slowenien, z. B. im Bereich der Gri-
nen Allianz und 6kologisch gesinnter Einzelpersonen, als auch au3erhalz, beson-
ders in Osterreich. Das Atomkraftwerk Krsko ist das Eigentum zweier Staaten:
Sloweniens und Kroatiens. Es produziert jahriich 4,5 Millionen MWh Strcm, womit
24,2% des Gesamtbedarfs von Slowenien und 15% des Gesamtbedarfs von

Kroatien gedeckt werden.
Die Grenzwerte der Emission von radioaktivem Material sind durch die Verord-
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nungen des staatlichen Energieausschusses geregelt. ir den letzten Jahren
haben cie Belastungen mis radioaktiven Substanzen nur einige Prozente dessen
erreicht, was die Verordnungen {zugelassen hatten. Durch monatliche Berichte
benachrichtigt das Atomkraftwerk die zustandigen Staatscrgane Uber den Aus-
stoB radioaktiver Stoffe. Alle bisher erfolgten Messungen der Radioaktivitat haben
ergeben, .daB sie sich konstant unter den zugelassenen Grenzwerten halt. Die
verbrauchten Breonstabe werden in einem Wasserdecken mit Sdure gelagert
und warten darau’, als eine hochgradig radioaktive Substanz zur Lagerung oder
Anreicherung abtransportiert zu werden. Die Kapazitat der Lzgerstatte reicht Gber
das Jahr 2000 hinaus. Wahrend der Instandsetzurg, der Renovierungs- und
Reinigungsarbeiten entsteht zeitweilig ein gering- und mitteigradig radioaktiver
Mill, der in Betonfadssern zu je 200 Liter gelagert wird. Bisher hat man auf diese
Weise schon 1572 Kubikmeter Abfall am Werksgelidnde deponiert (Porocilo ...
1991).

Unabhangig davon, wie lange das Atomkraftwerk Krdka noch betriebsfahig
sein wird, sollte man einen dauerhaften und sicheren Platz zur Lagerung der
radioaktiven Substanzen finden. Das Problem schent derzeit nicht Iosbar, da
der sogenannte Nimby-Effekt (,Not in my backyard*) vorherrscht. Es haufen sich
Proteste und Drokungen der Einwohner von Lokalitaten, die dafir in Frage kom-
men. Stindig werden neue maégliche Standorte publik, was cie Mifstimmung nur
fordert. Der Vorsctlag, das radioaktive Material in den Schéchten des ehemaligen
Uranbergwerks Zirovski vrh zu lagem, wére unter allen bisher vorgebrachten Vor-
schidgen wahrschzinlich die sachlich beste Lésung.

Dem Druck slowenischer Griinparteien, aber auch Anregungen aus dem Aus-
land, besonders aus Osterreich, folgend, entschlo8 sich die slowenische Regie-
rung, eine unabhingige intemationale Expertenkorimission der International
Commission for the Indépendent Safety Analysis (ICISA) einzuladen. Sie sollte
iber das Atomkraftwerk informieren und einen Sicherheits- und Umwelteig-
nungsbericht auszrbeiten. Dieser Bericht ist Ende 1993 verdffentlicht und auch
den Nachbarlandem (Osterreich, ltalien, Ungam, Kroatien) tbermittelt worden.
Im Gbrigen wird das Atomkraftwerk KrSko auch von der Intemationalen Atomener-
giebehdrde in Wien iiberwacht. Deren Emmittlungen und Berichte lassen erken-
nen, daB das Krafiwerk im Rahmen der allgemein geforderten Normen funktio-

niert. ‘ :
Zeitweilig, bescnders vor Wahlen, wird aus den Re hen der Griinen die Forde-

rung nach SchlieBung des Kraftwerks Krsko erhoben. Objektiv betrachtet 1aBt -

sich diese Forderung aber aus folgenden Griinden kaum verwirklichen: Erstens
deckt das Atomkraftwerk einen !groBen Teil des slowenischen Strombedarfs.
Zweitens 16st die SchlieBung nicht das Problem des schon vorhandenen radioak-
tiven Mulls. Drittans wire die SchlieBung duBerst kostspielig und von einem Staat
im TransformationsprozeB wirtschaftlich kaum zu verkraften. Viertens lauft die
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Betriebsperiode des Kraftwerks ohnehin schon in 30 Jahren aus. Natirlich sind
alle hier angefihrten Gegenargumente im Falle eines Unglicks hinfallig, doch
hat das Kraftwerk bis jetzt ohne gro3ere Prokleme funktioniert, verwendet es eine
im Vergleich zu Cernobyf doch verlaBlichere Technologie und wirc sein Risiko von

Experten als relativ gering eingeschatzt.

23 Wasserkraftwerke

Wasserkraftwerke decken etwa 30% des slowenischen Energiebedarfs. Die groB-
ten Stromerzeuger sind die Kraftwerke an der Drau [Drava). Fas: ein Drittel des
Stroms wird hier erzeugt. Kleiner ist der Anteil der Kraftwerke an Save [Sava]l
und Isonzo [Soca]. Trotz dér sehr glinstigen hydrographischen Bedingungen
und der billigen und regenerativen Ressource ,Wasser* belasten auch die Was-
serkraftwerke Slowenien mit zahireichen ékologischen Problemen. Ein Grof3teil
der slowenischen Wasserkraftwerke ist an verschmutzten Flissen errichtet wor-
den. In den Stauseen werden geféhrliche Schadstoffe abgelagert, die Stauseen
werden zu Mdlldeponien. '‘Nenn man das Stauwasser ,kontrolliert* abgelassen
hat, kam es schon wiederholt vor, daf} die Fiuf:fauna flir mehrere Jahre ausgestor-
ben war. Die FluBverschmutzung behindert auch weitere Kraftwerksprojekte, z. B.
an Mur [Mura] und Save, die den Ausfall der Stromerzeugung nach einer eventu-
ellen SchlieBung des Atomkraftwerkes Krdko wettmachen sollen.

Die Mur weist im Verlauf des slowenischen FluBabschnitts die dritte, teilweise
sogar die vierte von vier Belastungskategorien auf. Die Wasserkraftwerke erfor-
dem aber keine hohere ais die zweite Belastungsstufe. Um sie zu erreichen,
miiBte man alle Belastungsquellen im gesamten Verauf des Flusses, also sowohl
in Osterreich als auch in Slowenien, eliminieren.

Das Abkommen zwischen Osterreich und Jugoslawien (ber die Nutzung der
Mur ist schon 40 Jahre ait. Im Jahr 1956 wurde eine Kommission gegriindet,
die die Wasserwirtschaftsfragen im Einklang mit den Interessen beider Staaten
regein sollte. Die Mur fungiert deshalb in der internationalen rechtswissenschaft-
lichen Fachliteratur oft als Beispiel fiir eine staatlich sanktionierte grenziiber-

" schreitende FluBverschmutzung. Im Jahre 1956 wurden die Staus=en in Oster-
reich gereinigt. Dies verursachte fluBabwérts eine solche Verschmutzung, daB
der Fischbestand im gesamten FluBverlauf darunter litt. Die Republik Osterreich
zahlte damals dem Nachbarstaat Jugoslawien 300.000 Schilling an Entschédi-
gung. Da dies einer der ersten und seltenen Falle gewesen ist, in denen ein Staat
einem anderen eine Entschiadigung fir kologische Schiden ausbezahit hat, wird
dieser Fall in der Fachliteratur haufig zitiert (Skrk 1987).
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24. Alternativen zur bisherigen Energieversorg:'ng

In Slowenien gibt es immer noch sehr wenige kleine Stromproduzenten. Sie
haben nur einen Anteil von 4,1% an der gesamten Stromerzeugung. Die ver-
gleichbaren Anteile sind anderswo viel hdher: z. B. i~ Osterreich 12,3%, in Finn-
land 14%. -

Slowerien hat gentigend eigene Energierohstoffz. Doch sind diese — wie zu
zeigen versucht wurde — oft dkonomisch und 6ko ogisch problematisch. Die
eigene Kohle ist teuer und schwefelreich, die Wasserkraftnutzung stéBt durch
die FluBverschmutzung an ihre Grenzen. Bei der Eirxfuhr von Energierohstoffen
wieder soll Monopclisierung vermieden und Versorgungssicherheit gewahrieistet
werden.

Die gecgraphische Lage Sloweniens ermoglicht ez, sich an verschiedene Ver-
sorgungsquellen und Mérkte zu wenden. Die Erdgazversorgung erfolgte bisher
durch die Erdgasleitung aus RuBland. Es sind abe- schon Schritte eingeleitet
worden, Erdgas auch aus Algerien zu beziehen. Slowenien ist auch an das euro-
paische Erdgasnetz, das mit Nordseegas beliefert werden soll, angeschlossen
worden {Energija ... 1992).

3. Okologisch belastete Gebiete

In Slowenien sind schmale, voralpine Téler und schwach durchliiftete Becken die
okologisch am stérksten belasteten Gebiete. Besonders hervorzuheben sind dar-
unter das Zasavje mit den Gemeinden Trbovlje, Zagorj2 und Hrastnik im mittleren
Savetal, das.schon seit Jahrzehnten am meisten untar Luftschadstoffen leidet;
starke Luftbelastungen, besonders in den Wintermonazen, verzeichnen aber auch
Cilli [Celje], Laibach, Marburg [Maribor], das MieBtal und das Becken von Salek. In

den Stadten nimmt die Luftverschmutzung nun aber ab. In Laibach und Marburg

héngt diese Abnahme mit der Verwendurg von hochwartigem Brennmaterial (in
Laibach auch mit dem Ersatz heimischer durch indenesische Kohle im Kohle-
kraftwerk) zusammen, in Cilli sind zahlreiche Haushalte an das Erdgasnetz ange-
schlossen worden. In vielen Orten, wie z. B. in Trbolje, haben Heizwerke den
Hausbrand ersetzt.

Die geringere Luftbelastung im MieBtal geht auf das SchlieBen der Bleigruben,
die Einstellung der Bleiproduktion und die Drosselung der Eisen- und Stahlerzeu-
gung zuriick. Die Umweltverschmutzung wahrt hier sc1on lange (einige Betriebe
bestehen schon seit mehr als 100 Jahren) und war immer intensiv. Die 6kologi-
schen Schéden sind damit besonders nachhaltig und erschweren eine rasche
Neubelebung.

Das Tal samt Hanglagen ist duBlerst stark belastet. so auch am Obertauf der
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MieB [Mezal, rings um den Gr: Zerjav. Die Bevolkerung hat mit ,Tal des Todes"
einen entsprechenden Namen fir diese Kulturlandschaft gefunden. Das Tal ist
kologisch sehr sensibel und instabil, wobei schon relativ geringe Mengen von
Schwefeloxiden Katastrophen verursachen konnen. Als Teil des Klagenfurter
Beckens ist das MieBtal haufig von Inversionen betroffen. Sie beginstigen die
Luftverschmutzung. Silikatgestein. das auf den sauren Regen nicht neutralisie-
rend reagiert, ist im Tal und in Hanglagen vorherrschend. Die steilen Hanglagen
kénnen vor der vordringenden Erosion nur durch einen gesunden Waldbestand
geschiitzt werden. Das wuBten unsere Vorfahren genau und schlugen deswegen
Holz nur, soweit es unbedingt notwendig war. Auch erfolgte die Besiedlung hier
spezifisch, durch Streusiedlung und nicht durch Weiler und Dérfer. Die Gewin-
nung von Blei hat jedoch die Landschaft schwerwiegend verandert und das
Gleichgewicht Mensch-Natur zerstort. Schon bald begann der Walcbestand im
Tal zu verfallen. Dieser ProzeB verlief hier viel schneller als anderswo ir Slowenien,
da die dkologische Sensibilitat dem Menschen keinen Fehler nachsah. Bleiberg-
bau und Bleigewinnung verschmutzten {iber Jahrzehnte Luft und Gewasser und
wirkten sich weit Gber das Tal ninaus aus. Besonders betroffen wurce der Wald,
die ,Sparkassa” des Bauemn und oft seine einzige Einkommensquelle in Krisen-
zeiten.

Die ersten Hochrechnungen der Schaden am Baumbestand wurden schon im
Jahre 1961 durchgefiihrt (Solar 1972). Damals hat man Wald auf einer Flache von
1500 Hektar fiir gefahrdet erklart. In den 1980er Jahren stelite men fest, daB
bereits starke Schaden auf einer Flache von 5000 Hektar zu verzeichnen sind.
Die neuesten Untersuchungen des Instituts fur Holz- und Forstwirtschaft bewei-
sen, daB die Wilder der Stidwesthénge zu bis zu 90% geschédigt s nd und daB
sich ein Band der meistgefdhrdeten Walder (70% bis 90% des Bestandes
geschadigt) in Richtung Ssterreichisch-slowenische Grenze zieht.

Schiaden an Stidosthingen zeigen, daB die Einwirkungen aus der Richtung
des Beckens von Salek betrichtlich sind. Da die Produktion von Blei im MieBtal
mittlerweile eingestellt wurde, bleibt das Kohlekraftwerk Sostanj der Hauptver-
ursacher der jiingeren Schaden, die bis nach Kamten reichen.
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