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Prostorna i vremenska dinamika
ugrozavanja krajobraza
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Kada se zele primijeniti kvantitativnhi modeli u krajobraznoj
ekologiji, nekoliko je klju€nih pitanja koja treba postaviti:

e Koji procesi utjeCu na zakonitost krajobraza?

e Koja su kvantitativna obiljezja tih ekoloskih procesa?

e Kakva je dinamika vegetacije tijekom vremena?

e Koje vrste indikatora je potrebno kvantificirati duz prostorne i
vremenske skale?

e Koji je najbolji pristup predstavljanja i kvantificiranja
krajobrazne strukture?

e Koje su posljedice tih izbora za generaliziranja i ekstrapolaciju
rezultata analiza?



KOJE SU RAZINE PROMATRANJA?

JEDINKA: npr. funkcionalne promjene ponasanja uslijed poviSenja
temperature i utjecaja na fizioloSke procese

POPULACIJA: npr. funkcionalne promjene ponasanja koje vode k

smanjenju gustoce populacije koja ima ponasanje u ovisnosti o gustodi

ZAJEDNICA: npr. funkcionalne promjene ponasanja uslijed nestanka vrste
koja je u interakciji s tom zajednicom

STANISTE: npr. funkcionalne promjene uslijed strukturnih promjena stanista
(izgradnja ceste)

KLIMA: npr. funkcionalne promjene uslijed strukturnih promjena zbog
smanjenja dostupnosti vode




KOJE SU INTERAKCIJE PROCESA | ZAKONITOSTI U OKOLISU?
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Lausch et al. / Ecological Modelling 295 (2015) 31-41.



1. cilj: utvrditi zakonitost vs. mjerilo 2. cilj: utvrditi interakcije procesa i
heterogenosti okolisa zakonitosti
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u~ 3. cilj: utvrditi vremensku dinamiku

— procesa i zakonitgsti
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Obiljezja procesa koji utjeCu na zakonitosti krajobraza

prikaz diskretnih i indikatora zakonitosti krajobraza
PROCES EEEEEEE) ZAKONITOST B8 INTERAKCIJA
KARAKTERISTICNI KARAKTERISTICNE 4
PROCESI ZAKONITOSTI OBILJEZIA
Diskretni Kontinuirani INDIKATORI
indikatori indikatori
— ¥ |8
Opseg * Unutrasnja heterogenost * Unutrasnja heterogenost
DuZina * Podrudje / velic¢ina * Biokemijsko-strukturna
Intenzitet *  Oblik obiljezja
Konzistentnost * Opseg * Fenologija
Dominantnost | Udaljenost * Raspon nijansi zelenih
Prekrivenost * Bogatstvo vrsta povrsina (greeness)
Povijest * Shannonov indeks raznolikosti * Boje
Antropogeni pritisci na * Ujednacenost vrsta * Zagadenje
plohe/krajobraz (hemerobnost = * Strukture povrsina
,hemeroby”) * Hrapavost
— * Sadrzaj (dusik)
* Pesticidi
+ GMO
¥
Diskretno Kontinuirano
'] ¥
Metrika krajobraza Metrika povrsina METRIKA

MODEL PLOHA ﬂ'
S MODEL GRADIENTA (GM) | PRISTUP

Lausch et al. / Ecological Modelling 295 (2015) 31-41.



Raspon nijansi zelenih povrsina
greeness”




PRISTUPI | TIP METRIKE

1. MATRIKS
2. PLOHA
3. KORIDOR

a Patch Matrix Model (PMM)

Metrika krajobraza Metrika povrsina

Lausch et al. / Ecological Modelling 295 (2015) 31-41.



EKOTONI?

Znacenje ekotona

Definicije

Hijerarhijska vizualizacija
Vizualizacija kopnenog ekotona
Vaznost ekotona

Funkcije ekotona :
Prostorno vremenske skale ekotona ~ =%
Uzrok nastanka ekotona a
Koncept ekotona
Rubni efekt
Vodeni ekotoni
Zastita




ZNACENJE EKOTONA

EKOTON — eng. ecotone
 ETIMOLOGIJA:
eko od grc. oikos = kuca, kucanstvo + grc. tonos = napetost

 NEOLOGIST:
1905. god. Frederic Edward Clements

Frederic Edward Clements
biljni ekolog
(SAD, 1874-1945)

« ZNACENIJE:
= zona napetosti izmedu dviju biljnih zajednica ili vecih stanista
gdje glavne vrste iz susjednih zajednica/stanista dosezu svoje

ogranicenje
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DEFINICUE

A transition area between two adjacent ecological communities (ecosystems) (Holland, 1988)
A transitional zone between two communities containing the characteristic species of each

The juncture between two biotic communities (e g, grassland and forest) Ecotones offer more biotic diversity than "pure" communities at the interface--the
"edge effect " Ecotones were ideal places for aboriginal settlement because they afforded optimum resource exploitation (Moratto 1984:589)

A habitat created by the juxtaposition of distinctly different habitats; an edge habitat; an ecological zone or boundary where two or more ecosystems meet

A transition between two communities or vegetation types It is a junction zone narrower than the adjoining community areas themselves. The ecotonal
community commonly contains many of the organisms of each of the overlapping communities and, in addition, organisms that are characteristic of and often
restricted to the ecotone. Often, both the number of species and the population density of some of the species are greater in the ecotone than in the
communities flanking it. Organisms which occur primarily or most abundantly or spend the greatest amount of time in contiguous communities are often called
"edge species," while the tendency for increased species richness and density at community junctions is known as the "edge effect "

A boundary between two types of ecological communities

A transition zone between two distinct habitats that contains species from each area, as well as organisms unique to it (Morris 1992)
The transition between 2 communities; ecotones contain species from each area as well as organisms unique to it

The region that exists between two different ecosystems

. The boundary or transition zone between adjacent plant communities

. A habitat created by the juxtaposition of distinctly different habitats; an edge habitat

. An ecological zone or boundary where two or more ecosystems meet

. A habitat created by the juxtaposition of distinctly different habitats; an edge habitat; or an eco- logical zone or boundary where two or more ecosystems meet
. Atransitional zone between two habitats

. The transition zone between two biotic communities, such as between the Ponderosa pine forest type and the mixed conifer forest, which is found at higher

elevations than the pine

The area influenced by the transition between plant communities or between successional stages or vegetative conditions within a plant community (Thomas
1979)

A habitat created by the juxtaposition of distinctly different habitats; an edge habitat; or an ecological zone or boundary where two or more ecosystems meet

A transition line or strip of vegetation between two communities, having characteristics of both kinds of neighboring vegetation as well as characteristics of its
own

Transition zone between two diverse communities (e g the tundra-boreal forest ecotone)

A zone of gradual transition between two distinct ecosystems, communities, or habitats

A transitional area between two adjacent ecological communities

The transition zone between two biotic communities, such as between a ponderosa pine forest and a grassland

A transition between two distinct communities

Boundary zone between two unique community types

A transitional zone between two adjacent communities, containing species characteristic of both as well as other species occurring only within the zone
A transition zone; a region of overlapping [organismal] associations, as that between two biomes or two adjacent ecosystems (Little & Jones 1980)
Transition zone between two structurally different communities

A transition area between two adjacent ecological communities usually exhibiting competition between organisms common to both



SUKUS DEFINICHA

* Mjesta na kojima se izmjenjuje energija i gdje
je kolicina materije najveca

* Tranzicijska mjesta/lokaliteti izmedu razlicitih
stanista

* Zone napetosti izmedu sustava razliCite
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POPULACIJA / EKOSUSTAV

Fopulations
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VIZUALIZACIJA EKOTONA

GRANICE EKOTONA MOCVARNE VEGETACIJE

100% mocvarne slanjace




VAZNOST EKOTONA

* KljuCne strukture za funkcioniranje okolisa

e lako reduciraju prostor u krajobraznom mozaiku, pridonose reguliranju
protoka izmjene izmedu heterogenih prostora
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VAZNOST EKOTONA

Klju€ne strukture za funkcioniranje okolisa

lako reduciraju prostor u krajobraznom mozaiku, pridonose reguliranju
protoka izmjene izmedu heterogenih prostora

Prisutna je velika bioloska raznolikost
Pridonose integriranju sustava
Imaju veliku stopu primarne i sekundarne produkcije
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VAZNOST EKOTONA

* Novitet u evoluciji (Smith et al. 1997)
* Socijalna, estetska i ekoloSka uloga u ruralnom krajobrazu (Burel et

Baundry 1995)
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FUNKCIJE EKOTONA
Ekotoni kao staniche membrane

PASIVNA DIFUZIJA
AKTIVNA DIFUZIJA
FILTERI ILI BARIJERE
AKUMULACIJA
PONOR

1ZVOR

STANISTE



PROSTORNO-VREMENSKE SKALE EKOTONA

* PROSTORNE
1. MIKRO-EKOTON
2. MEZO-EKOTON
3. MEGA-EKOTON
* VREMENSKE
1. POVREMENI EKOTON
2. SEZONSKI EKOTON
3. STALNI EKOTON



UZROK NASTANKA EKOTONA

e EGZOGENI CIMBENICI
1. Topografija
2. Klima
3. Hidrografija
e ENDOGENI CIMBENICI
1. Ekoloska sukcesija / kompeticija
2. Stres
3. Ljudska aktivnost



KONCEPT EKOTONA

* dinamicne, viSedimenzionalne tranzicijske zone — unutrasnja heterogenost

Edge plot

Forest Transition plots

Mowing edge
Disturbed corridor Core soil plot

Mowing edge

Forest

Ecosystem 1

\ecofone

Ecosystem 2

CADENASSQO i sur. 2003, FARINA 2006, RIES i sur. 2004



1.
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INTENZITET RUBNOG UTJECAJA

Rubni utjeca;j:
ucinak abiotickih i biotickih procesa na rubu

razlike u sastavu, strukturi ili funkciji u blizini ruba i na rubu u
odnosu na susjedna stanista
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RUBNI UTJECAJ

MAKSIMUM MAKSIMUM POVEZANE JEZGRE
UNUTRASNJOSTI RUBNOG UTJECAJA STANISTA
STANISTA | | BEZ UNUTRASNJIH CVOROVIMA KAKO
MINIMALNI RUBNI STANISTA BI SE SPRIJECILA
UTJECAJ FRAGMENTACIJA

STANISTA



RUBNI UTJECAJ




RUBNI UTJECAJ

Habitat patch
A

30.55% 43.75% 64% 88.8%

Increasing percentage of patch influenced by edge effects

2001 Sinauer Associates, Inc.

The “Edge Effect”

Protected area Protected area

Fishing Area Fishing Area Fishing Area Fishing Area

Small Reserve




VRSTE | RUBNI EFEKT
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PRINCIPI ZASTITE EKOTONA




PRINCIPI ZASTITE EKOTONA




PRINCIPI ZASTITE EKOTONA
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v" Veli¢ina, oblik, konfiguracija i broj ploha utjeéu na koli¢inu unutarnjeg stanista u plohi.
v' Male, pojedinacne, pravokutne plohe pruzaju posljednju koli¢inu unutarnjeg stanista, a
velike kruzne plohe pruzaju najviSe unutarnjeg stanista!



