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 sClsBtemegmMj elsOyd " © fsH dOMzZteatsdy , , visdyo® ¢
P LOsadmdetsMmisd BH AttedL tsdzlsOdzdzatse d afoidils dsCODddztds)
OCIslzj dzdets 3 - If JedB@I|PO OB ] SzdkdP yG LAt § Mldj & ]
wteed "' d d tifksddyd wtfmits .

I1RBoO "jJ oteMmMlsO ¢80 HoHdtsd MmMikhdzi §JtedH,
Pyd MoOodzts fsdz@o? O & s kz dzj c Olsdo dzts EIsdyOlsd dzC
2011) . s O3f d.gCadpiotiet d), sl 2) Mk bEMisOdtseddzd HO <j +
MO j ¢ M@ dstos dzd S s Mkh 0 dz2OMmlskzf d E tOdts® WOL(J
mMd Mkhdd fijtedsHd "Ooj fHteiH SO oj6jlsOyddtsa
tcOMmls d ©OLOB" BkCoj dzO dzts © A Bafkly totf Hatzdzs fiflathxs
(SpanosGaitanis, 2010).

4 GBLJs 2O Yo <O ] Bt 0 d bLttO 00 M
Cdzd 3OIsMECdd3 Myj dzOted * d RO, I BEHEZ<dtsflsd mhy diBts
BzCsoadr MOMts ddz® CO o j<ddz dOHBsMSdd o dmdd
YdLdtsdztsh €0 dnlsjte®Oty dfisoiefli @alg2002Fang,Lechowicz, 2006; Geller
et al., 2007; Granier et al., 200Matyas et al., 2010.asermannBrauning 2011;St oj anovi |
et al ., 2013) Mk fs¢COLOEZO HO “jJ ME"hO ' jHOdM
o dls Odzdfiseamils. BlSE sdzd Cts My tMlseoOtej HtjHod' Jdzd € dzc
MOE2013) dMmlsdykz HO <j o9j<ddz® BEZStoadm MkBO
JeCtsdzsh ¢da cteOdzd yO.

stcO20.df syl KO, ZO 1 0k OdME sd3 § sdzztsmist
L dzOyomidy 4d oJ<j6 Btots' O M EzdimkdBlsttsdeod ddBtsd - ( B
al.,2007) ftoHs®g j ¢ Hz2' EMC sted " 5° B [z ezlg tc Geptizlizls d [ o b tRY J
sj 3PBtcj 9 0OLHERO CEOSEZO Is(tso tdsAHED dd dfOj H d Is § te O dz.
ElsdyOlsd &0 "M A(iSha¥Wtemd figld all, 2005; Natacchi gt alAs k e e v
2005 “dt <] HB<d HB ftsd3j O O c Mdrdedeyqd., DO4s | O dzO ¢
Shiyatov et al ., j ddsGeOadzts " v [ o @lsT H[dAsL O Gf) teyp X o J<!
HES MdBBOS j Y@ suz®tc@C dr oteMmMlsO d “datsoj L OMJ dzj f
f stcOMIsO Isj i3 ftcOskztc® 90OLHEAO d MABO® j ¢ O o d&zOGJ
Pretzsch Dursky, 2002; Freeman et al., 2005; Koca et al, 2006z H d3j HiB® d M
(Broodmeadow et al2005)dzOeo sHj HO <j CdzdBOlsmSdd {§ totsd3j daC
Bdlsd Ekettsyjdzi d ddh<OttmCj oteMmlsy, Is * . HO <
B LWddzdzds otemMlsO® LOEL jIsd C¢Mmjtosklsdedzd d d s s tz
(sutnar, Kobler, 201 1) Mk HBM dzd HshjtciHte ZE @BO®O O HO | KqQ
I tc 3 W d dzdzd - h 230 viseo § BIsdtst s d3dInls,da | dzs @ g J da
fd Md disd Mis d ydetszi fpdg] B)(@eHS& #i.al, 200 sSa@OH BpEZCoO HEs CO°
94 CQ daijkh j BdIsd HtsdddOaBsdizds ‘o tgfplstos tizd .y

VSt §° Rl ddzddr eSS dd HZzdgQ fdgs dzd yd
09?0k M EujMlsOdgdS fifisiad jdegdzdy JSCtaldotdpas, p€ i 1§ g f3J

1



ftesdj dzgj dedMmbkz L dz2OYO  dgd “*j EldyOdj d&O ok o teflsl
Hicy Os ORO dzd Mk L OB jj &0y pde@ Qs fdd) sisk q dz0, O dzq
fkh jSO BESSodR MsOBOLO ( Stjaf’ OmEOv il , &RQOEW)) S, bk
( O OB dhlsOlstss OO EOMEo dzd * (@kafggMoljaf, 0. S 5o g 5 b
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1.1.1. &TAnr zuvfé v (1 RMR

1 6 3O | Oy d ts dz0 dzdzts (B af ide g WalsizAs@9 .8)z 3OS 2§ dz0 ff ts¢
hEdRO E wtwBd ' d dLdesmd 2.252.400 ha ddd 29,1
MejHS ] MTeEd@sedlsk L jd k. tlsOF jutdEzdZ3Od { tejl d3®3 % dzC
CstedMis Htey QoQizfdrts dpCidkiEls ds o dzo j delsztctsds " Z2dsO wteB d
49 ottMmMls® HEe j <O, H YjcecoO “"jJ 40 d&dh<otetmhSdr d
LOftcj 3ddzaj yJj dzsCEf dese h Ed3ME 56 W s dzgHOdR wdctB IS § 3
fts LOftejdBdded d bk ftedoOlsdzddds d k£ Htey Oodafds b
ftsotehddzd E HtyOodzdds hEdRBOBO “§ BECS O, 0O k& f
fsCtedo® & 660 400 ha ddd 29, 3% bSCEkfdts tsBtcOf
o dzOMmdzed h Ise Iz.

1O ctcOHd d vydfmlsy d Bijhtsedlsjy MOMs  ddzj .
Mz MO 86, 3%, O BihtsodlszC O dzs &, T W3S dE" § teizH |
Eyjh <j Hd 9 OMsdOdzd m M Ed30. l dmMtsCj dHY @ @AY je O
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vtej dgzlsdets MIsOC j Hty OQoadzdms N EBO M Byl LCO
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zkddy E ftedoOlsdetsdz o &zOMmdzdh sekz Mk dshd je
LOfte] B dz® ¥tsHhal 3B Ismj Sk<d L Off tc /g dziy Y de d § © & tz® fifgls
odi@izdh sez HERJddtcO £ MOMIsts " ddzgj dLHOEZOYStse

2



fstej SO LOELdBO & 16, 9%, HBSC “j bkyjh<j €kdl
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f dzOdzz ( jfEBdzdC ) wtefMC] HtoijlftsMmMlsOa? 0O Mmj HO
300.000 ha (CORINA f tcisddaDik) o tcthfnhje st dzdz € Iz f ¢z
SdzH O d&OdkzOL d Mmj 982.893 ha (77%), O k ftdseC
EmStse Ljdi? dhs®. OMlsOdkdr 1% (17.554 ha) ®ls{

10 adhj hPEdkRO (Ct 60% tH EGdsE P zfFme dzdd
L sdAPo01500 mv . ), dzjhlsts BO° j (€5 36% &H ‘B A dts
BtcHMC s 1T000Qzi v( 50 ® dzO ° dgO dgd L(dts Sk 54 %)L tsdvd. ( ded ¥ §
[H cdkzOodzgdr otefmlsO® hEkdMEtse Hto j<O Ek Ltsdd MO
2O L OMiskzf"ddgd " Htc Gflels © € du% ¢ o€ &te "Minddzjts € sz 98Bt H M € t5
1000 mnv.) hEdgj BEZCO] MO 47% iflS5OB" dhdey, ) O liz¢
BECoj d “jdzi MO MBdteytsds MO 71% ftsotch ddzj .

VU HitY Qodztdz o ZOMdzdh se 2z o tsodzO' " & odMmtsC
wdei 17, 7%, 2O ftsotchddsgy foHjMdej LO fshkzd® Os
5,3% BfOHO o0 {§eothddsg djftHimd L O GOLHBE
dtef MC ] HERJAdJtcO' ' £ BESBO ] hER] COHO | tjy B
(17, 7%) d Wedgd Jje&kcdifm " Jdzj d mMBteud (22%).
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o zOMmdzedh sez Mk Iss ke dzOodesd3 BEZSCtSO ] hbEdkkd (7, 1
ftedtcOMmls k2 "EBBOKBO E Mot ddzd t jf B dzd € j ‘4 B¢
WOIsjetsted  j] "EZdBO E Htey Oodets® Mot d dad dL dzsmd 2 -

U HiOQodzeddz "EZBOBO dzO' L OMskzy® jdd "  © € Olsj Gt
ftecqtocsHdetsds tsBdesotsds (47, 1%), LOdd hkdkmsj ¢ kdlk
(2,4%). v ftcdoOldetsdz o zOMmizedh Bk M@ 88 zO@ %k b d
LOEZLd®BO & 34, 1%, O ftsetthddsei fsHjMmMdzgyj L O §hkzc
ftecdoOlsdzgdds hkzdBOBO CSOHO " j tjy 5 oadimsCdd h kzd&0O
nOfmistsaj hbkdj (10,8%) d BECKe )] hbkdj (10, 4%).
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18"  jHddzed Obklststed MBOLKLO ' £ HO k (FagessOL d° d
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moesiacag , Mk B ®dzfflzg ° fgRagenign méesiacae subalpinuhi md d3 o j tels d & O dzo
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moesiacag , GO as'H) Is d {Owgdetz i 2083) inyis,0 O dzo o<’ j Is d < Odzd dz
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CtcO" joj, O btij<0O0 " jrnoOhy Hijolnht O Ffdp Bk
(St ef agamp WOBI).0 tHMGCj BEZSBO ] hkdkj Mj ‘' Oo?0 k& dzO
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I sfadzenMCj hkdkj BECO | dz@ OL JOHZO] M I9ch B Fegioang Is dzd3 )
Hlyricum. U todstsW ddzdzz o Oted * Odabdrls B jSdsteiidjautumnalis©® y d dz
Fagetum, Ostryd-agetum, Aceri obtusaffagetum 1 G 59 | h iz d3d dzO0 L j d3?
Mdtets B3O dzgd d&3 B OL O dsQuzUfoBafiprOH Qolz fipe b ¢ Wd sy p datsL «
LuzuloFagetum, Blechnéagetumd MusceFagetumz zd&3j BEZCo9j d "~ jdzj B
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CdrshP@ddL desfipdh. v OS] dZdedkz O dO f i ttj ydssd
tcOHJd " Odzde®rn daPdedcOHd  Ocdzdetsds ftejMj Sk Mj B 5d3 d
Hico jIsO, O dzO IsOdze j dzyd  Odzdesdz ey iy S22 Mz E o d]
H 5 crh ste®d j ‘didi dBsdstsipsddils ds ¢ s d3. [tcots “j Isjh ¢
fMtej HS j | dzO fiidsfd<y dzt2 DBI@d dztl 0 8

zlbts M bduyd BIStesMisfimc) o' j, dO (s
ftedtcOMSO d&Bsekz Mj Esydlkd Sttkzecdzj HE 0 OMlsj
tcQo dzsdzj todzts tOMY stey ' jdai . vteOnj " §J Ct°j M Wstec
YydceoO “jJ Htets Ct° ) My WstedgddteO E " jMmjdz IsOdgdzd
ftoesdzj <j. uvtORj "jJ L] dztsg m@da‘;OlsOfiﬁg’lﬂjlﬁdﬁmm’qda@oujﬂiﬁ
stcOrj O d LOSCt MBOT (Vi { jReadgjo@Bedvdedets i) Is2 OHOLD9) j Is ©

Mmsted3sdzd tOMd Oy d ©OEzE dydzdiaiz) fsHMmMlsdyk HJjtBE <
stsCtsd3 esHddZO HtBtedm JSESBdshCdR Emdse O, - 5 to O
Of S Odzdets a3 a3 edMmisj sz d e detsmy Md dedL Mls OB dzts
YydlsOeasse SOBRBBd Ed3O. v Ml oy dgdiaq d3lz@ At tezaB@EFR0  tdA) Ik
HO ftsCtcjdzgy tWOMIs dgj $drn HJ dzZce O Mmils OB dzO, f s BC
B Misd d&3d ydes tsHMbklsdd ddzd My 8 Gk k MOBs Lk
cOMSO dqBO ' & kjdHjdyd & HO Mj SCFE<BOSH | oBld
9 jlcsoOlsdes<® HO dgj HBSMISO £ eHtsed k2 BdzdL ddzd f C

[ Offls O Bz@O dzO" j 5 ffjJs B deiisHpdsts Otz * | (Off S B O1B)
d kO fitedtsH Mmj dzOL do@- 990)° dzj' G y[d s@Els difo jdasdits Hd
fJtcdsHE IsiglE B®eRdz®&H dapjls, @8 dzO0 &3t B3R < Uztffridsd ¢ OS] dglz
tc OL dzd ydtisHfdfiy ¢ d d3 (HFsrBIdtd3Os 1976) . t OMmls MlsOB dzO
Cjetsadn HJA dzL djdeuizsif o tzO W BFEE@OBOIS gy Mtej Hddzj . 1 O
tcOMmls HOOPHB®F Yk Isj &3 j cOlsle@®g d dzjOL I8 ZGO< jd dOH d dzj
ftedddty k& " ifmjd ftojlsatHd] ceOadigd. pdn gz g i3d d
o dzO¥nde j d3? d M Is ® Hsdgjaslty) e Ols @t ¢ Du k | | 2014). 10
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fls OB OdzO ¢ tsdz@] k¢ O KB g e

Ismss" j BOSCt' | dzO@)dsigppidzd g3 EGEHBOWOddzMd MO L
sH MmMdkddr <jdd MSdrs hij<ji® 0 Okl CjdgRO d
ELHEydsd ftcjmMiSk dqBO " IjSMmMskck BB ] h ORYf OF -
CstedMEAtdf sC OO O HaPdRsSIOEAES dgjO© Mmj hilsjlsO
f s j & tDBkzeer, 2009)

[INd?yd BH )00 Mz " th “iHBBO C(HEDPCB tcdf
Cs" 0 'jJ] kEZLttcCtoaOdO &) Misddzdydzedds tSHERJqeO® j &3 ¢
dL OL o Odzdn o Olstetsd3. dfO qBEMGS In'jJ W s@diglde®E d3 o e ends € jj
s B j cQDEEsjdz EZBd OO0 COBRBBd ZdizOd SCmtEds S idd
dzj L ON Isd <rjddpts(d COdg MO B J ¢ PlsdzddigtipHgh st QO oL@ o toh
WstediddteOF j] Y d? SO kr fibjczCOBed * O dzdzj ts®l dizgdztg ¢ dzC
COkBdMmipEE §f o Ctodf 5O tclg ' J ded  HSOE fipls D jints @B alAs kS
e OMIsY . ts igslw@ld MY d Is cpote@ ‘dfy dzO0 dzOMmlsBslzf O fipp B K O] H d Lk
otej d3dJ dzOMmlis CeEer20O)s Y Ot O



2Ytrdfrfedroznrm RV OrRIGNG

2lrvrtdrsdf{zsd rRuvt OrrRIONG

[ jdzHics R tos'dgs daz@HC ® Cts° O fyj BOoad HOLd®BO® j d3
ftedtcOMISO Hico j<O dHdewiskz"® 02005mi.t h¢ z2OdzdL © CESHI
ftoj Hiis Qdste@®@ Mticj CIlsd o dzd 3t BEK B twdvded , ( RuUOkLi4l),. v
s JHddOydedrs CdzdBZOlsmMcédr WOCItstO, COts hilsts f
fitedsnd d ddenjSimd Mmk"j, MO csHdbbQdd gl v ths |
(Fritts, 1976) , CkmMlsddz® ecsHBO9 O ( McCarroll e
MO ddsdsfsf L ( MeGadeol | ,2004) , BsElz<j 4 dHj d
Cdzd BOIsME | H OtcOdj Istej twWOMISO Htco jIsO (i jotg E tsHidls to |
COHO Mk kLjlkd dLetkyd. uvt ‘j &sck<j OCH tOL
Cdzd 3O0IsMC d§ iy &EdDdzj wfkz 35 d ek dzd dziils oz d3§ dzls O dzdzed = & dzd d
( Pol jeaah goasy.

[ d ZHicS R e dzsdzsed * O  fMj ftetsy d B3O MO HsifsOlszd d3
Hj dzH te s Ote B jHsjdeEHetfs §jdzd BO s ds e d “ § , Hj zHieS | S Bdzs @
Hj dZH s G dZOydtsdzse d * § , HyjdHtcsndHBEZEEd * §, H J dzt
HjdgHtetsma j d&3d " j d H jdzH dgiste iz (€ ©diaseasc@ * j j tSH 19 8(
sMdeso O HopsEREGRdedls dMistcOy o O © LBtsEe s j<0OTO0O
sjojtodes” odBitedyd d retesfd (Amoroso et al ., 2

ro Bd fmj B OMddd] ©jO0¢yd j BESSO] dO ¢ dzd
MsOBOkZO Ek MOMkts ddOBO, dL kzq&Gs®d ¢y L dzf digets figaP
Bj M ydesdz dzdotslz. 10  yjh<j Ctstedh<jdyy HtosyjHizts,
Hico jIsO d Cdzdz3OMSdr tcecttOdzdyj * O L OfmMdese Odzj M
hdeddsy ftefmlsj dz0 ftedteOmMisO d d3j MPAQded =} € jdis[tdIOhslnA o
g HPB? ddzM¢d SHEEEORO WdLdsdash ) ftetsyd mi,
Isj B3 j cOBzddr BC Y d20 CtdzdyddzO f OHOe ddzO0 Mk k&
Widstsdzd degd 30 € 5° d Elsd ybklemp@gedief al, PO d “ £ Mmis OB dzO

[tcoJ<jicBOBHgES d S OddL O3 Yyke © bk ctsHtso d diC
LO tOfmls. vO OkrndoO® LOsadMmd GH ddtcdns f OtcO.
CtsdzeS Rtz lipls OB OdfOste j d&3j <O d COtOCIsjtedMmisdCj Is dzO
teOMlsO. 10 ©OLdEdSCEk Ol @Ot cismMits@®PHB j * &O ¢
“jJHOdz WOCItste tsdtcOdzed yGoe 0" z<d (2O fftodd3j te, Isj d3tf
E Edgjtejdedds " EBZ3OBO Eklsdulkz tOL dzd yd Is HchathaeezOls i € d
etal,2011)[ ots dzZOR SRS EZ<Os@® HFHION MG tc F toHsszsditisdg Jdzls ©  dz,
dgdzd YOS Hts HfjtedsHO ftoj St MlsOwsMmisd MisOB dzO.
CGsHddZO BddzO dL kL jlsdets MEkh 20 esHddzO, ydlo® j d3
ZO “0O¢t bkMSj ctHtoj, hlsts C Ok b G QpQf dfQ @ teHd] f
kj i3 j cOktcOBO. vOSE' j, fods<bk Hj dHEs? o dts dts



sB JCOIL dqLetO jdz d SOHO " j dzj €5 MlsOBdzs sy -
rntesdzsdzse d " O MO Y dodd3 rtesdtsdztse d ° O d3O.

1 .o d3Oelgn iz Fritfs, 1 97 6) i teidtidagdf YO yg * J SBsclz<0o O
L dzZOyoO dzetsfilsd J SC.ctastkff 668 RHs@ROWLOj s odhj kL BtO
ddzdh pdinls OB OzO dzO * fjtsilaiptsndd dets CjO degtdsyj jlscgts L @i figly @ d Is
5" OQodzil£’'Q COtOCIsj tod Misdfc @O gzdrd) Is tfega] ils © dg dztizts ¢ © dzd Is
(def te. MABBO® j 4 hdteddz] ctsHtsSo O k tSHtej' jdzs® GtsSH(

MBtedL sdzsOdzdzo d o9 jtelsdCOdzdzo L BsdzedtcOC j 9 G ls
BdC d&zd 3OIsMEdr " JHdddyOd bk EfMdteddBO otHj<dm H
al., 2005; Di Filippo et al., 2007),ud d3J md HSBd O CoOdzsdIlsOIsd ¢
CdzOmdW dS Oyd " 0 f st Hfdsnysfis @ HHidDo 5 Qlzts , (HCHES § 2 R fo s dzff
dimistcOYdIsd oty &3 dzglmME & L OoadMmdesmis dL d3d ' & € dzd 3y
~dfslsjLd 5 fslsjdyd Odzded d3 Az lsidQy O H[ddOy Ctizdheas ¢ d
H d dzO0 BBjSHzdzdL WO ( Co o k eRenualds, 2005; 2Vbithaker et al. .2a0p),

| BHBa d Htco j SO 119174 otej HOdESG f B J dzlOE YOS BED
JCtsdzsh €dr WOSLBtO S d EZsdukz dO tOMks O zZBO (
dimstcOY o O © ftsmdzj H® dn Hiyjded O BRsckz<ddzO M
odMmMddz0 dzO ttOMmls MsOBOXRZO d tj OSyd E MlsOB dZO dzO
1993). gr1JdHtes] Ssdsh CO dMistcOy d o OdBD fipltf tcHOt® @ dOtS W J
hedMEdd JiBdsRlmis fise § s &z@BOSMEdn d §dzd B3OIME
ftesdl g slzd3O ( Bi ondiSchirohed 2000). Pi ovesan,

[ OzOteh  daMénchdset a).(1989 mMftese jdzd Mk dhdstedy o O
fsCOLOdzd COCt MIsOIsdmMisdyué s O0dzOdzd L &8 B 15 @ 5 dats dzt
JSwsh ¢d oL ddudisdd ¢ HtzBkg b $POIsEfsy § dzd &3z §ts° jH
CHAdz [dzd Mk Hshdzd HB L O&ZOEZYB®LOtSH O ( fgPMistc dads'(
&zO sl d®gdMmd tH Isj i3 jtd@Eidsz tdjls A ABCEZ ~CAs * O ) dztelzZO)dzO |
Gt o jtelsdC Odzdzse twOMY REAOBE OB Y ¢ Osdz®ugd dzlf J f OH O

Ad? HjdHBGSjSCBESed " J 4 BHtj' doOY ] HAdMO
tcOMlsO® MlsOBOdZO ¢O0¢ts B Mj BHtejHdddzd JjceLtsc]dzd
Wdlstsyd detsL O.

228 R Quuwsr YU Nforwud Lol LS, trarRIVOIN
R [ {sof1vIf rriInfrom[ ] vusrRAOM 1 ¢ [ duv |
towl (groOnr1fuv ZuofusrRm [SferRuU[] O

221sJR{Quvuwsr i Lfrre v A4S Lol LS VRrRI,

] sH SddBOMSdd ftsdj ZOBO §sHEOL Zdj o OB

sj &3 j cOktej, §OHO &GOy ELOY Gtc DABLEAEO SC 5° d

o6 By ZMSBB §jtedsHEz zOMEOEZHBOTg] 3V cdsEdddE §zis

Use jCO (Whitlock, 2012). AOCktstd Ct°d §6¢

Ofmistets dats BME § cisWdLrdusd d BdtlstbhbdtsticdmgH J
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ftoj o OMantsHdzs dzO OFC Isd 9 dztg fddsdn sdeO du W degidis,y OF @ts | ¢ d32
wbkdzyj. (iBWdLduSqd YOCkstd Mz e jLOdd MO Isj¢
OCItftsd HMISO?” O & YMtejHOd d dzj fsMtcj HOdz EIsd-
Oftsted Bselkz fj ftHjddlsd @O daj Odzstesytsejdzj d O
Csfdmlsj BMSd WOCIktsted dO St j “j bkjihets Ekiduy
sz dzO0 dz0 ¢ dztspedAdisds cdpdipdts Y. ® O s &t  6f) 2z ) s dzdeO M Is C
Hi Mise sz UBMJ ¢ OH O JUppf@EidMS JN G k) dgli L tOe s
W OSIststej , AzRuenjikgoivii I, 2015) .

s Ctstets yYjbsdted HJjyjded § dOkzyddyd E2SOLE"EZ
tcQodetslsj g HdzOdzgjlsy 1 ik J Sts°'d dOMsO" j COB f sf
f Qds ¢ dzd BOIsMEdr dMistcOy do O O sy i Md odHilsd HO
tcOdad * J , Odzd dzgj KOBRZJEGEOME tcL@es)  todtctsH dzd
OHOf IsdtcOIsd d2© ¢ dnm (Pecelj, Pecel j, 2015; f
[ qdzOdzS s < j o b to oS bz fryf SYjtslsf yz HO & dztsB Ocdzdz® € dzd «
d BJL Odstesftsejdese HJ] MlsoO. [dJkzOdttsed< “j €t
Csdzdyud dzj Mkdzyjotse LOUjS O Stk fteddi tOL ddy
SH EHO? jdtshisd ukzdyQ Gldlsiddzs 1@ 76 ). d&3? j

sz BO d&O 1 jB d EkEffMse? jdO “j Mmej eodhj 0Odl
B TO RiBBd MO CoBftsLdyd O ObdisMW jtej d CGtOH(
2015) .-Hd8E¥HdH CPckzecd cOMsy bsifEOGEG@] 2] CEBOKBE 5
mMtzyj o ts LtcOYd  J d Of MsteB 2’ k2 Hizc sls OdzO fndats d
LOHtY O 0" <d ©OSCt Mizdyjolkz Jjdjtted k2 St 0 My
BOhNIgiOro 0O’k E<d jWjSkkz MisOCdjdj BOhIsj MmtejHE C
ftodL j Bdetsdy Hj ZBBC Bls BEMWNLCKE) O HO dzj BO j W-188IsO Mmls
AC, d dzj Bd BdB dmsckz< Y dosls dzO udgBBsimds dinj) jHIP
Btots' MlsOdeso dzd S O HBs 2045. cEtHddzj dO f dzOdzj Isd
sdd3 <J §hdjndyll &azd GB8ERKOEYT fe JLwOx ] dd  J.
Ndotslsde MteijHddzj d tskidgdd sgGl(gRLwAS |0g Meanj, OXAsl 5

10 OdzOdzdL 2 ftesyjdai S dzd BOMEdrn ftesdzi 2O d C
md sL 9. | PCC Mmyd d&zOted " d (i Immatt eer g®hvaenrgneme.nt latt o dF
[ J' 2o dzOHd dzes e ff Odzj dzO W t€ teaf fIOB®dy ¢ ‘d jo3(IREAR0R]).da0E30d dz
[dz2Bdt shdse® LO [Seodtedzkz SCtdojdyd & v  jHd® Jd
("0 dO0 L O yd? MbsosddzdL Oyd k& SCds dytf tezse@ayd* j
SfOMOdtse BklsdyoO  ute )t @ di@Os doBq g df fizdifigisjod j
Odzlstctsf s jdzdey UBSCKHHBOdARY B O "jdBd MEOJE B L
iWJic0Ol MlsOS dzj dzpPecelj, R01B)) ¢ {-RdesE€ MdHh COGtckzcd ¢ Of
MBC dzj dzgj BONhNIsj Eldquk d&O ftjdtsm Jjdziteed  jJ ddaWW 6O

1 Ocdzj ftesdsd dzj Cosidspsdliyfmeggo jj dCOf sfdzj HE j 6
HSBO, ftoj BEB 7000 ctHddO, dLsddddhzs jf tasiug Qs
etal,1999) © WRHJ t | dzstedtzsdzy j ks ERLOE & ftc @ O s OIS OC
I sHdshz &0 fejHddibkhsted MSd §jtdtsH j &dhnd"
Odzstetsf 5¢ j dzd s & PE Bh@ s ;50  7(BOVH-20084) GYtsj Herft&jmiE(n d r i |
2010.ROC s fj HEMIs@ f OxBjOHOBDf ¢ §osdj &z0 ¢ dzd dij
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COMSo O MIsOCdzj dzj zB QPP EBE PIREsRHU 03 0 &0 tsH des Mz
fJtcdsH2000yY0cectsHddzO (I PCC, 2014).

HOHOMN " d ddots cOMtse O fMmis O paigfs daf G IBgMKE ¢ wWatzts d
O ftoejHOAOO <fij HEts 2050. cEBBHddzj HBMIsd<d otc] Hdats!
sHdMmMEz dO0 ftjHddHEzmisted MSd fjtdsH (280 ppm).
BONIsj “d dLOLO9OEZO o j<0OS ) IsjBfjcOSk®O 9 OL ¢
syd k4 MY HPSC O twPfj ydzO Isj i3 j cOlskztcO dzO  dzO
2% E L Ooadmdetsisd tsH § dzd d30 IRCCI6138E5sm y nadr )iC its,” d2 ]

| &zsB Odzdzts ptc@Afls s €O HOZO £ HOd d Ikt ftoj HMISO
Cdzd 3OIs M ¢ d Rl todf jtafgfmmsy 204)9 . HBO° 2013. GsHddz] L OBJ
dLizL jlsdes odMsCdds Hdzj o9 ded a3 o, et § sd3j € 6 ) 3RS ¢ 6
(ppm). RMIsd dedoets | { tsdatse ts hHstsh ldafc@eldds jE HAPO tdiis
FLOmMssfdzd etsHddzi, 1 Objsdzhby Kdai saitc Froded] lsdzdd ( 3

I smiss°"d 40 tOLd&Jydlsdr SRES (Speci al Repo
[ J' o dzOHddzese § Odzj dzO s( §)&ed dIOts ik ditszn lYf totsazd Hz0dgOH
g0 ' & ddlsjectcdmMOdz fcdmlskf E tjh Opd@] B @Plcls B dzfn @
Hj BsctcOW M 6, mMsyd  Odzdzts G, 4 ¢ sadEmE tsdzd J( SIRIJERS
fyd 20ted " d Mmj Hjdj @@Ol.,4 ®Ezfil Ad steH.d yd G zoted
Wk 20 ftes JCyd ORBO JjCtdtsdihMitse ttOMlsO O My,
#yj dzOtcd " © duL Gtolzy j§ 1 LOMdde O & mMj dz2O ¢ dzsB
tej edsdzOkzdL Oyd " d ( NWPKC,20®Movic et al., 2000

SRES

Al A2 B1 B2
Storyline Storvline Storyline Storyline

lustrative
Marker

Scenanio

[Hustrative
Marker
5

CCnano

Ilustrative
Marker
Scenano

Mustrative
Marker

Scenario

| T
I IMustrative |
| Scenario |

1 5 1 2 2 6 4 2 2 7 4 4

Number of Scenarios

sdzd € @ j2BOIMEd ftedEOL SRES fmyj deOtcd * O
http://www.grida.no/climate/ipcc/emission/003.htm
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HYyjdzOted O BRARER Bdd @) bftsddSts Mj L &OYO  d
COMtsa © MIsOS d&zjdzgj BOhIj, YoteOMmls MeiH® | ¢ dzsB Odz
ftoj €45 40 ddzlsjdzl dlsjls o Ekyj MmlsOdzts lsy IPCCIP818)] dsdzd = |

Yilboatlsd dLejNhNsO' [§' &adf@O%@mE d i3y @ dzfsdz) dzO BO
fsMists ] HBot? dts  Offded HBSCOLI HO ' j G dtse OdzdzO
%, O dots Bstt® Mj oo j<Ot LO 20 fm. RLOjNISO
Sj B j OO d&Bse dzO HWD, (BE@BsEOsHs 188 W G, BCC

l1ilkd dqrLejhlsO" [Jj' zodOHddzse f Odzj dzO L © € dzd c
Elsdyo’ d&O ftosdjdkz Sdaddkj (I PCC, 2013). dtcjHSC
% k2 fjtdtsHEZ01RH 168340 dzj . LY dz ©Mls df steON® dzCdz
o 4§ fYotehddd Mmjojtedsy dzjHjdej f§zsyd & dzjls
Gdzj uJ tOte HFQGH TFsteOls sl | e MBLO Isji‘dzy | $Bb B  dzjd
fsCtcdoOyod MmMjojtodzgi mjBdMW jtej E ftesdzi<j (1 PCC,

| dzsB Odzdzd dzedots st OdzO) f st @iflsOFCE BiIs i Bz 6 C
9 dzdS O Lk {f tsmdziChrlicts Wh iHtjey,j dzd O § 6 X . . (Retersop wtfipls dz  d  fr
2009) Mk HBshdkd HE LOS?EYSO HO “j ddesj dzL d o da
1971. cEtHddzj, O ©j< H 1P8dr tsHf(dL). dOMBEkY O
LOBjdzj ) jdBO dO 9 j<0O MejHT O IsjBYfjtcOskztc® ©H ]
Codelsdzz e OdzO Bidicd [ @ Ols JJdiAf jste@@Otd ° © ESOLEZ°j HO
RO ktsf dzd BOFOL EdO 206 4. ¢ tsHJdgj ,tshlz gy fHddds’ j° j6 ird
(2015., 2016. d 2017.). [00¢0s ddL H yjldt
ded ¢ OH L ANABAZZ01G) dz

o jJHBYd fMBss "o Moej Ibsfdd dr djlsO d -
goj ' j bt fsihdjHdy0 {§ o dipyO0 § dzPualpdz@BO dza3] ]
JLHJLO' O ddes® MmMejlmMEise ¢ j O0dz0O, ZOH JteO¢ O h
CitetOWMSdd " dqtod dzOBO, oH) i3k @ ezl © Miste o e I a2 f |
Miojtodes d P BBOPYO ddotsO ofpmfozs ‘HQ j tegf BO. Htc
Mt MC s fs° OMk ¢Hj] Mj Mo OCBHMz] odets dzgj HBG
hisj zPMlsOdzy ad kg dfk @BOBztsctcsdidzj d dzj dzOH € dzO
Pecelj, 2015).

| ZcB OdzdzO OdzOdzdL © f OHOaddzO Ek § jtedtsHE H 1
f sm@PO cetsHdh dr MO E Mmjojtodats® d k) dts® ¢ d
dbemMisteOdzd “ d, HBE Mk dzicOlsdoded Istej dzhisod cEtsHJh S
‘Eydes® ¢Wtedyd, w0ORj dziz, “Eydes oL d d d [JjHdIs
Ctsdzd yd dzO  faJ HsO edfBlz@B i j yd B3O di3sy § 5L dlsde dets ks
Hidztso d BO, Ytsfnj Bdats gzOo flplp ¢ 5 5] WGl jetead BB HdgO ( B

4 BOStO My HO Hts MejHddz tSotse 9j6¢0 otCiIsd¢
hists <j dL OL 9 Ols dp tadpjlsifls Gds0 &) dydgtoeid ~dzO ¢ j sz ( Pec el

l etsedesL Mz HO < fts ¢2 MmMyd dzOted * Iz, “JH
kj B j cOktcO® § siCOmlds] 211@ Oy @SsHI,d8, HO <j dzjko
csHddzj MO oj<ddi Isj i3 j OISk topze 5 10,8 220/ IsEH O BOO C
sj &k jtcObktc® B I fsbfbdshisd dLKjdds ¢jsctol
1i®?j. )} dtsHd B&OMsd Bd §sMisOdk mMkhdj, bk
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flJtcdsHd, GBOfOT ] cdzjyditw® Bd ozl tcmi s Bdzis B |
HO? j HBso jdzt HB fslsOf OO dBdescdn 903 dzdr J & 5dzts
Pecelj, 2015).

1 oL d dzO Cdzd 3OIsME dn f ctsd3j dzO fsmMisO § dzO °
BdsHdojteL dlsjIs©O, hilss otsHd Hts Mistsfj bkBteL Odztse
mifotc O, flsdyo d etHBLjBOYO k BGeatsdz oSk BdId
Bsyy e j<Obd Mmjls? Jotsmls etHjdedr d Ctsi dgj ded =
CdMmd dzsmils € j OdzO, hlss MO EZ°"] ‘drteaj BJLBJHC
(Vasiljevi) fijk sgh? j 2@ 1H0O fj bijBO hists i
BjL ®BBLJKO dO dOftst] C¢s°'d My EdzOxEz HO Mmj {1t
MisOCdzjdzgj BOhIs] E Old@smW jtod. (WJd Slsdodets ff ted dzO
Bse <y BJL  MHdiHddoyds ddizO frHdg A didslas (duv s1 et  al .

[ddzddeyd< d MOte. (Milinlil i sar., 2014)
BOME o dats ftso j<OfB LOR98 O " <d . @ thizs § iz d F Gdet
WOotstedL s OF § fs?”sftcdotcj Hdzd - otefmls © Cts § Mk
ntsditdgd L Oyd © § d shMdsdiOh j 0 BdtsHde jttL dlsjlsO.
ftoddzdStsd ftesdsj daj dzOyddz0 kftsslsejsd L Jjd> dhIsoO, ¢
fs?’sftcdotcj HdZO ddzd EteBOdZO §f sHEEY O.

SO tHEtoatste dzO f tetsd3j dezi dgyird e[H dzf ¢ | €zgsH tc de® y d
ftosd3zd 2OBZO Cdzddsdd (United Nations Far mewor k Cc
g HoeO ' BO: EBOTjJ sk O MBOT j* jd ¢Of
ftesdgj dzgJ (I PCC, 2007). 1I1sbfdmMdeoO® jd3 s st { tot
<j ftoddOd®yfsdzOdzdts L OStsdtsHOoaMmMlsos d ftojHEL jIsi
ECEfddr JdBBdMd O cOMsea O MISOCdzj dzgj B ON Is] .

I M Bzd BOsdZscO d oilsj stotsdztsc, n CefdEZQils ME o g
f sydfiied HOQd)] ¢ j BEOW (, BdtsdztsL (, J CtsdzsL q ndHt
Bdzts 6 d  H toc zRedelj, GA®.c e | |

2228 RIQuuwsr It Lfrrr 10 trarfVOVLS R [
1 RIJ U

10 ftesMiststclz 1 OdzC OdzO o teh jdzts ' j HBSHJ dJO' j
d oeoth jdz0 Mk fwjHoad' O° O BifzH&&EH &O &dz O&RGEGE IS i St
EBU-POM f'tjilsf dzts § 50 j L B | Oldale i yorsiinevsl [k( 2008, |
2010). 10yddz fseajLdo0O 0 Hoj] SCSRBftdy dzlsj BOL
Jdgjteed § d d&OMJ dO cwOddyd dLdj' k2 Oldtshmwj:
e LEdZEOS-E@GM BBHWLEf@RO WsojCO Isjdif jtcOlskztcO 2 dtcB
L@%Y bk BHdtshkz &0 MejHSk Isj &f j cOlzq®0 dit tef HE
Myj &20tcd " &2. ¢desdzZOdzd " j] MtcjHS  dmr cetsHdM dmr OCE®REC
BsHJdkz d dhistsd ¢ ddBOoshES®& Iyl dodds ¢MEH 18O
MO § jtod3Odzj dzlsdzddz HjWdydisddBBO tH daj Ssdzd§tsH § tetsy 4
19621990 @6 tsH (d ddpar,0lb)r Levi |
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10 yYydlsOatsds 1 Oz Odz S sy sz Db .fisdote ied dzj {f Lj @] jsd
MBOS j¢j Ctdddgdy Of®e®020%, &Otesydlsts & L dBmct
et al ., 1997). g4 BOC J ¢ J C tsdzd yd dzj f OHOo d dzO L
fodzzsmMstco O Esyjdes “j d kE " Eydes® r(oeotesffd, [ JHC
d Hjdzkz oS¢ 0OdeHddz0o d ‘1j9 9(7Hur rve lillz ¢ Ovteafiyl tsL' 0 kg, © ° j o3
HoOH jfMilstse ©jC0O LOBJjdzjyjdets 11 ZL Ofmis ts{ dac
fOHOQaddzO hlsts " | L dOYyO des kElsdyOdts dO Mmkzh dj 1§ J

1ddBO 2011. Bdd&ZzO “j ° jHAOJjEidkE sk & yddzdd ©
Efdzj Hddzts “OCt kifds d&jsts St jJ “j dLOLeOdks
ftesdzj <j 2014. CsHddzgj YosHtEZzYy |j] 10dzC0dz0 “j ¢
fsfdzOej ojdzdSCdr tOLBjtcO k mtco OlsMC kerretal sfiyded
2016).

ulsts* Odzs o ( Stojadfovi ig@tc a |l . | 2013) Csdzmls Oz & |
Cazd 3O ME 56 ( MUBEBRIJO j Csmdmisj Bd ftojlstelf j dzd Ht
glsts°"dyd< (2014) soetcHd HO B HEBhdzs HB {tisd
) 6O QdfpQuzr d N dfekiswssd @ g-Basanac L i r k-Mivi i, 2918)I
CdzmlsOkl £ HO o j<0Ofj ®OCHddBOdd] d &dded B3O
Csdzdyddz® d twOMmMftsHj dZzZO f OHOaddzO E 9 jc¢jlsOydtdatsd
M jSIsOtc jWjSOl@SEEfpls jded] iz dipfded ded, OSts d dac
Hdted Clsdes EZIsdyk dzOv W fjezts dztf dsd J Ip ISCGhiPiRIEPBORoFazO  (
2001) EkmlsOodasoddzd Mk HO {iztc W dejfnddj HEQ fr) ldslzafdIOSC HB] YR @iz
d HO <j Ikt ksdyokyj HED NHEOddkG MEefgEtEHddmAd .(,Ge2
dL i) Cjdddd3 BecOLddd §JjtcdsHdBO (Kreyling et al.

tO¢d<jod< (1980) ‘J kEtOHdt CdzdBzOlmtEkz tj
shdso z  Isj e sdedL Oyd " J 2O Ikjtedlststed d wtBd |
¢ & dzlopsd@dzdply Iz d34Ctdsjdelsts] dzj (daS)O dedplaizd © § dzts (ftdijoHGSLQ) disiplz
sodnm tB&OMISd HJ dzf )P ard HOKIHE DB FO@)IS] 5° 9 SHC
ljtedf OdetsdzlmCd tsBBH, 1 cdiktteOo? | [dtoef B s daf 36IEiy YO
(1) 6BErnt@sBHY @y MO [ OCjHBdd &3 d 1 k6O
HS GCtOdedyy MO 1Mz d mjteyjcetseddessds d A todat
sctcOdzd yj 20 HBdzddsdz | Of OHdzj [ SO0 j d -1 dh Qe j
Mtej HiSL | dBdets a3 € dzd 3O IsMC s RO s z@BiglE . ( bjcj § @ d & dzd szl
MO toj ¢ figde@dedd MEtsd3 ctOdzdytsdys qLd3d ' & stsmseo © d |

dtej HS jJ cetsHdM S jo Os jHdRY: jOc Qs tdgie d * -J010kCtc f s ® dzfs H Iz
) s B odMtC sy dzOdzd dei ¢ Guds I totd Grgj ddaf iyDle finStsf 3l 2s B
ltetsjeuysdd@ h ¢ O Isj d3tf j e Ols Iz tc Q9651090 ¢ s @Lda) Of tif Hj tiokrf s HO
dzOH BBtsteMS d &3 o d fpdflzOdRPD dUOGH3I 0 0L O fsHELkZY O S° 0O
ZOH Btste ¢ d a3 oSIM[SEOERBL, Bz00 f s H teiday SO O3ts ts i € |
podMmddsj MsEwBHG "My §OHOsddzO tOMsk MO § stcOfls
dzd ) d 3§ ©f nejtdaddds ¢ © € tsdzd yd de®)d § @&H QfedrsdzEROorintezizls Chda@
1 sHickzy O P deod figefsde@ndz© midieli Cd=Y 0afiAe éhm ¢ sH d h ¢ j
fOHOg @At Odesoad<, [ kyd<, 2004)
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uteBd ‘Zod tydld@dz ‘ZetsdMmlstsydy [otsij ByjsSk"
MCtsted  t5° BEREHEZ<dsMmid. ltts jCyd j ftjBO tjcdtd
fsteOMmls ftotsij ydsj IsJ BY j288is Htdgjj O Y @ d5f fds jd M@z 25
(A1B), ©H3B&M s @AM d ydsd My dzOted ' k& (A2) .
Myd zOted " & syj Sk § My MBOT j*J SCtsddyddd Y OHOdC
d dfstsydts’™ steBd d. 1tjBO §JjMmdddmisdudsd My
Cdzdyddz0 §fOHOe ddO O & sifesdd dsd ] dtszadd don lseOudse]
0 s{ ts5,203.

10 ftsHteky' & tJitfkBdzdSj wteBd J tH Mtej Hddz]
fMtej HS j Hdzj o dzjo Ols HiBPBOEEjHj SOHd (MPZS, 2015
fstcOMls ¢ dzd BOIMS e ddzH j S MO H k> If drjatiors isdfxizts Is dzd A
WSDI). 1ts kd3j o dedd3 My j dzOtsarf,” 8500 A)P,o plails O dzts o d dzq
fsHteky £ wteBd j HB SO O 9jC0 EBHi O kj KB
stsf dzd * Gt ,L O j3fjBez L 1O Bfu2L 00 3, @t dyj .< Oz S Bj5HO <
dzj s O Bdlsd HEYO d bofdd 0 MO &GOS sd ¢ tsdzd yd dzts
fsfzls “O0¢dr Sdh O Bdld EyjMmbodd j vyos d k& A

fsfdOej Mmoj ujh<j. Mdscs mkz sdlsdd d otej dj
jCMistmjnds Isj i3 j ©Okic® ©H MejHSdo sj &Y jwOskze0 |
2011).

v dteBd d d LjBOBO BCttkyj® 0O dd ' j Bddzts d
ftosBdzy BOdSC R flosMisstedzse ©OMI st HO § OHO9 d dzO.
stcj dzH  OH Q9 dizOH & tejsIEHEHIs O HO Ctsdzdyddd § OHO
S OHO HEZY tBOd] mMOE IO df)E s d3 dsded jL apfarfntsis, dzj < O (
2011) . RMstcOydo O] ©tejdHO f OHOoaddzO L O wtBd"
dLr ' 2 &BiHdI] eOdddr zd)dise @is § dzf dgls GumejevOatzs * § o d <
al., 2014 ' j OdzOdzdL qteO E<d cetsHdhd Istej dz@010f OH Q9
etsHddzj ktsyddzO MBOT j ) SCttdzdyddzei  OHOs d dzO dzO f
Ly 4, HsC "J k s Ons{Qs tojCds ofdeB O Isidjodrdg  Istiety ddz
otcj HAMIsdBO d2O L OfOHE d "kessL Of OHLE.

{Mmdzseded bdfsad Sdddid & 1 6MNdlsdsdrg ealsOdsa]
f dzOdzed dzin ¢ d d " OHtOdz S d v dfj Ma-§l dedzlsadvdzjj delsv@ dzdzO  1S9dZ .
LOMsEzY? jdz2O0 £ 1 jtedt OOy td" gOfMJj diz dsg toj dets st
ndZOHdaj B WSO cBHAh SO Isj B j toskzte®® comMdui ARG ¢ t5jdz
fOHOoddzO ¢8O0 My dJqLdkzkyd "J BE¢ts 1200 mm. [eok
ldh jectOH, | jddyO, r setsisdt 1 ¢ Fpeedzldfsdsj Helsdd@izdzj s At
JqLHa O O M JO0dsdnNtO Cdddkd St 'k tsHEZdSEkZ & &O° j
(800 mm) d ftesmi ydai GHdh -1l Suls j 5f 9 @ OlsSzded) d3C
COwOClsjtedmisdydzEBajji L. O TfbijlP o dzz016)

1] dzOdzd dz S O hQsdedf{d3@ CjdkzdsEO MO Mtej HE &3 FsHh S
O fOHOeaddzj Md dqLdAkzEyke & E oduk C¢dhj d Mmdzj ¢ O
ftojHjdj MO dedy 5 dgOE dsbEd@® B © 1 dafdzk@s. [ g O WKk as
Czddis0 " § L OMiskY " j dzOts wif@izds. * j d2QO wiad @déi CdO nfO~d L d3d
CkdBO wHAJSE ] Mj B&Ocdd d Sdhddd L dBOBO
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GHdN S j Isjd3fjteOlle] [fpEDf o Cde@uzj 14 Offlskzy? jdz * J
qL a3 S jdets < OHEOdRMEC O SdzddizO “j dzj hIsfs € & dzfs i fipls @zls |
stejBdSj d pksdsgjy (Bajil, Trbil, 2016).

Vv MjojteL Of OHdetsds Hjdzz 1 sfMdzey dlL9APEYJ cdsD c
ZOH BisteMSC dd3 o dMddzOBO Hts 500 m MejHS j ctsHdh = j
s5Cts W, 1 O dz0 ftsHteky o &O %d ddede b drin vif. dzOadzd dz0
Isj i3 j oOlkztc] Bufdzjy O P& 4L tsdzd yd dz©@  OH Qo d dzO®
MjojtesdMmissCk (750 mm) HBS §oHtekzy jJ dhistsyds
fOHOs ddz® GeHdh j, HBSC flsOdzd -1+6j0dats onm t GjtfHzgBhdS0
(Tr,biBajil, 2011).

1 8Mdz0 d mjtyjesoaddO j fomjBdts ©Mjls? do O
GitewLOWMS] ttsLrdyd j, JjStdtdmS] o0ydtsmisd Mmj ¢
LBSE Moatséd BEtwOddyj dese COfOydhkjlso ¢ tthdd@us' O
fsmdzy mfjddedi df &2 1 dm Mz My HIiMdd d ejddcj Mmkh
Cs' ' j Mk dLOL9Odzj jdetstedsdej G lzBdlgdsf jlz Ishasd gci@js &l
o <ddf3 CROOHEOf O [ SO, [ tMisqt, s Ofexe Ghpbsj df tasjts]
St fessjddd ftosdhjdddad Mz My d tijyxddhd §OHO

ltoj BO bij<jd 1 0ydtsdzOdzsds dL o jhIlsOTRC, s € dzd
2016) &z f jtodsHAZO 1419 6USdMsOIsso Odzts  * j 9 j<0O¢
GHdN S B30 B30 dfisd fjted@H * j Odjs@iEOYyd 0 d
fseoj<0O¢] Ctdzdyddsi § OHOs ddz0 [l toyxfdsjCizjts & 1 Sstidiaffy
fOHOeaddzO dLteOy jded J Mk E MjLsdkOBO djcts dzO ¢ ts

1t BO Htokzetd 1 OydqtsdzOdzdesdz Lo " sO" & 8 € dzc
2012) dz& day ifglseisiiZts ossH j d&zO tsyjSkzjJ My HO <j H
fjLtdntj IsjdfjwobZzGI0 )z i - GHBHEHGRO&] Bdlsd Ist
0508%, O d&O 9 j <] ftesdj dag <Jj Mj 1,HLs"0)9.0ld Is
stsdzd ud 2O § OHOs d 0 <i WY OrRef of Iskfj detd qLd9Do L § &3° J
5% k2 dmb®ydade) MBOTJJ Cosdduddd §OH®H @O Bd
RCP8.5, A2 d ASB @ dPte2lk 9j¢0 M ydSk j
9OLHERO d MBOT j¢j Ctddudd (RO JHOL O DS BJ
(2012204 0) sy Sz j Mj OO L dif]oe)ckdantuee 27, 16
SHdtsME O tjWjt]%e®d) ] shed U&ZO7 § OHOs d O &
d 30l tOMls L O 5%, O dzj difpQ tej<H dzOM-AGONE) ¢ i jGdPsH O
3O 44 YOHOoaddzO Bd<J E ftetsdzjs® B 1@ 0dzj ls'Of d3 Hdt
40%. 1tjd0 ¢2 Mmyj dOted " k& -2 100 Of) ts fiffdsg juH add ' O] tofigfjts H
sj &BjfjtwcOlsktc] -42%®1L HIOF @ tolj @BO3 081 fMyj dzOted ‘" & L O d°
ftso j Qi j cOllaj L O 2, 4

Ttesd< d (T rifwitd. 20155 ez2® . ,sfdeso z fSHOLOCO ¢
nftosd3jlsj stesdzsh 56 L OoatHO t j kjddfl$n cm@fdfifs j ¢
GHddz0 ftso j<Odz doalsjdet dlsjls  WtjCWjideyd 0 j<Cmls
I BHAzjC 5 B3O HEsBJddeO £ s dzOsj COts jCfistej did
ubkhj Mk Bddzj COwLOSCIjtedmisdydaj LO (2000., 2003
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d 2014.), O ‘0O¢d ®Gdkkz dd ojltsod d CE&OH LO
G s ezl .

sk BOlMS ) fesdjd stjs® HO BkHE kEO' j da
MO j¢ 0 ttdLdCO k J1tfdd d mjtyjceseddd, MO {t
CkdLdhsO d hEkdmSijsar,f s30L5) .(uvp fBosMmS ) §oodj
fesHEY jdj d fCOSpefctyl<dnde] fis sBL Jesd HO Mk cdaj o
JEMiste cgdzj Isj BY J tOlskzte]) d odhjHddd dzl d tsdzOdzdz]
ChsEOdkd)) ®syjds wj<d HO dEO B d StOlkS st yd
d )5 ©OBfienét al., 2008).

2.2. 3. ¢t Yt{frrtrt R zufuwsR [Sf{HRHU

10 ¢t d dOydd d S$t° tdij defpL iz dflz ¢ dz@ 39 le g Shs
fdlsO§is" § Ytodo dzOyd MMyt SCadjn< zOfte@opale] k¢ PG |
94c6jboOyd 0 d jeEsmdmisj M) Efmdze] o @FOdEOLidO:
(Tanacs et al., 2016} Is OB d dzdes fyls h EdMS dr J SMdMmlsj 30 § tsH
EmMdzso B0 L OoadMmd ©H OHOYlOYydBdesc {Stherpwihed ° O dzO
et al., 2011).rMlstcOy doa O © MR WO&PL Fd&GABj di ¢ dzd ke oS
o] z@QE pdzdf B 3] dz0@ £k MPMbs@Y s o lwHmidBPdzOdzlsdzjy o temls j
tc j L d M iqBudamdnjl997; Lindner et al., 199%an der Meer et al., 2002 ¢ fls tc | d3dzts
mMhjtfe) s daf iss. 2@y . 8d ItcjBOdsdf sipg@BdPlsd € Ot
9J< COt HBGO' O°'e Cts’ dnogd ufJe<diffgid {fBsédDm 2 dps Pl
Badeau, 2008

zkdggMSd JjStsmMdMmisj ddd BO ' E ¢ dzsB Odzdets, toj G d tsdz
Hy Mleats M & btzd@OZdyn SLddzO Yl t@in difiHisgyde» © Od B d dzO dz
COz Obd@smMWjted d Mitej ybeo O k& ftesdgi 2O Cdzdd3y . t .
teiyddz oatsHO, O WEkdSyd J ek SOt dzftc. L OM IsdIs(
WedSyd O, d HBkzcj Mk dtsdOdgs tHigJ dptsfgdsls f zdgg wlts

s dzd BOIsMC jf fiorsiPg @R wPCH dL OLtse L O yjdzz f zOod
LOjoatetsf MC s h zdgOtcfils o ts z 2 1. 94 Sk. Oz &dj ¢O
fstesCOYds d ykz dz0 ¢ dzd Bz, Odzd ( EIsdfdqudzO dzp tetOtinds,
9 dIlsOdzdzsfls h Ed30. s dzd 3OIsMC j i tctsd3d dzd d ¢ dzd i30OIs
MO j ¢ MO d fJtedeOmMlsO hedkdO d OS¢t dzgj 6Ok
fsHfmlsdylz ¢ dn tbets et fgliz R2QLO; jStjepandvie t al ., 2015) . S
ftosdgj dzgj Mk  OL &zOIs 20¢ ORZOYPrHded " dr Htojls®d L O BC
Fdteg Slsded d ddzndtej Slsded JWjSIlsd §steOMISO Isj d3f j t
Elsdykz dz0 ¢ tcigi3Gebdd,2(1B)l

UV SHdsME dzO0 ft? sftcdotcjHdz fHsotehddzsj, " EdMS
20Hts 100 fEO o jtkg Ciwafdadivag tHtgoteh ddzj d MOBJ
o0y Edzsckz E MBO j 'k BtBGease cOMO k ©0OLHEZAE ¢
JWJicC0OO MlsOS dzj dzj BOhIsj . [ J' E2Isd d3, COHO h Ezdfm
EMC &zOH dh s gztrel OB [ Os s j ez EMdzjH §otejd3j <O O

18



dSMstcj BBded d3 ¢ dzd BZOIMEdd3 f5° O OBO, dzjHBJL 8 OdzORBC
hisjlsdedrn ddzj OO ddzd Odzlstetsftscjdzdds HJ  Mlso sd3
fdzd ydets, hEdgj  tsmisO -Bo s dDeac¢ ,gWwil@iyrdk W iHir,ia g2adnlasc) .
Visdyo® CazddizOlsMedns ol 2O dzO " Ed@i3MCJ J St
ftosdzdi 2O Otj OzO otefMmisj HE©e j <O, MdzO® j ¢ O ftosHEC
f )y O0tcO®, MdzOy dedr o jIstetseo © d Mmdzd hy @ads; Antdereggee | | et
al ., 2015; Czucz, et al ., 2011). 1J60Isdedzd
Otc] OdzO B  jHddedr Isditso O "EdRO k Hdshkz d&&O 6
HiceaOyd O ftodiesHdzO (o tOMYf sHj dzO 1 soBtadglzO Isc
sSHdtsMhEz, Bsclz<j fso dzOyd ¢ § d dzj MO O° | f6s° j
fs°"jHddedr Bd?dedr LO jHdAdYyO kL MmMdigjidkz om0 k
ftosd3d 20 BHAdBEMO s jHdddr ottMisO Hte j <O {ftoj &30
I smMsts ] HBsCOLd HO MO hfigedgils Oz fffifsecdsds J wizj dztpzd
ftosd3j dzgj Isj &3 j eOlskzte® (Al l en et al., 2010).
otemls® Hto j<O CO YtsMjHdqyO CdzdBOIsMSdr § totsd3j dac
2001. HysjHO O .ctsHdh S | Isg Qpgiagd islztc jn z dz@® 5@ @iy dzj L
sHdshEz &0 §flP9W)I 0 fHePel] esHdh ] IsjdBfjtcOlskzte]
(1991-2000 f st Ofdzjy Tz (MOr Dec& et al ., 2012). 1 tj &C
Cdzd BOIsME d B i tots d3d dzO RO (1 PCC, 2007 21 toisfj
HiMmMjlstsetorudh S j 320 )] BY tse FuzEROPAH , 8y j S do Odzj .
Jtezf © Okzlsstt® ftjHots' j dzO wvkddzjtetsds ( Thui l | e
HA@ptmlsy ¢t ] dBO' B jSCdshC)] LORIsjojBdgldme]
BO® j Mg’ qEMG®RP § tpddep teflsj ¢ =GO diy(jQ ©gE@dzOL |
l tefmls j Cts | LOELd®BO  E hdteyj i asp Jdzts &z fizef @isH < H ~ o
Cdzd BOIME j 5 H tesUIPEPROREF zOMIs d ydzj . 11O Gididddsivis § i j
ssfddr d MmMEzhddr SCtcObfdo d cdadztsi gzj CBO] BIFtcdEO"
n dzOH dzd © d &3 (tajucriofsi, RO O
o IsdzOdzi € d Odztf iXdeff M B EtsjcBdRdEf dLekzBd<j f{to
OClklzj dzdzgd » fMilsOded h Is O, HSGC <j otefmlsy ¢t HtdfcC
d 3OIsd dzO0" B3O LdeBY t§ Had f dz@ls Odizd " s B dzj 2Oz 5B d B &g
MisOdzdh B®, L OO8tcOL dzd-OHifSsHr BSSHGjj Odfatsd HO %W  totsh
[IMik?doetsfMmils oteMlsO® dzgO@ Cdzd ZOLME ) Gtosdzjdej L Ooadf
oteMIsO d ‘drtoadnm J ¢ adipdiad =~ Os fMidsjs ] fEdDdzQfdiadjds B t6
gL dztsy jdesplsd S dzd BOIsMSdds ftetsdzj dzOBO ( Thuil l er e
Jtezf © Okzktstt® ftojHoOo' JdzO ¢EBO@Y BB ( %6 a lBjso
ftedB dzd% dastefgls © d Ljc B OHsQfts Jfifodists ¢ ff tetsd3j dzaj € dzd g ,
o temdsdPOIsd tHEBSEPE®S zcj dzf bkMmMdzssj L O fMmlsOdOS¢,
fsHEZHOtOIsd MO MOHONJ s Ode j PEAd 3O( Basci et t o et
(Bolte et als<j BP1lOkB&ceffjaPoizbtch otfisd Jz @

mMoW@.ump et al ., 2006) , 1 dHs® j i dOtE POdzcveR@QD | eH
Zy dets (el cftesy jdzad " d Htesmissted HtojH §silsjdzyd
¢ dzd a3 Bd<j kO ot O d wSCOdHddOesMEt f tsc
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ftcj HiNlsOo > O fldgstnlsdr f Oc®©OpmMS J , hiss fMmd B  Oh ¢ O
COOCIsjtetsd3 toj? J WO d Atd@Be ] desh <k EfmMdzse © fMmlis Odzd

sdzd 3OIsME ] fJtosddjd Mk E §fohmdzin®ds 50 CcfH
tcOMf esMistcO® j & YoM ePABMeganftcj Hf BMIsOo?> O
RSN dzj MIsOdzC © Y 6° jHdded = otemMisO Ek BZzHE<dztsMlIs
sjtodsWddzdzdr PO Ct° ) Mk MdzOeBd "  j6 Co0dzdlsj IsC
fs9j<0Old, 0 <j cdd HasPMOf j¢ @ duUs@h Iizdgblg, BULE)dZ3O ( Ku
RMIsd Okt dz0EEBY jHOEZB] HB SO " O 21. 9SO ¢
94 GilsOyd sd3 zzdyg zBalziCclzdj" dd "~ jdzj HwiHMisOa? O &
hzdsd MO dO" oadhj dqLtOYjddds BdtsHdo jteL dIsjIssd3 &
hzdgy ddzd MBOT ddzf MPsHE CLFBdEOHG" dptzsdd - 3 do
Cts"jJ Mk MlsOdsodzdyd BsSoadms kO (Kutnar et al .,

1 2Co9 0 HOMdZOM ftej HMIsOo ? O HAED <G deldstindsdedats j dzdo
(Ellenberg, 1996Leuschneretal., 2006 Cts° © " j bk jHdts JCtsdBBMET
otemMlsO E ©otd3 BRBlgrdal, pMiasACjo O Aetej dzgzlsdzts f sCtcd o O
hEdMEse YosHky O yYj dstcOdzdzi [(otesfjy (Bohn et
yd <y "e®kj d "eEdMEdn LjB dh O MKBOT jdts " dzC
2012) 1 JL Odzstcsf sejdzdrmr EBdyO © BECO9O B BtMis
hgdsOBOG (EI Il enberg, Leuschner, 2009) .

VisdyoO® ¢ dzd 3o P g OffipdstisIBY@AIOO dzd Mz dBdzsec d dzOLkz
[ otoU JRISOdzf §f §f dederd dD o5 tos des dzts 6 d * s dPievéstineej Mk
al., 2003, 2005, 2008, dz0 ¢ BrtFitpgeCet 4., 2007, 21 J &30 (Rittgenet al.,
2008; Friedrichset al., 2009; Dittmar et al., 2003Dittmar, Elling, 2009, 2 A tcOdzykzm¢ ts°
(Lebaurgeoiset al.,2005, k& z o pnebgshdset al.(2010, zz § O dzdRozhs, 2001
Rozasetal205)dz wdzse jdzgd " d ( Cufar et al., 2008)

vJ B jtoOlskztec] 90LHEZRO d Stdzdyddsaj § OHOo d dzO
WOCIststed Sts°d BSHiE] ' ' ttOMftesMistcO’ j detsfls o tefls C
dzdotslz ( Casal egsndzdeu®dzDio.ff,dz02 01j1 )9.0) Odz ¥ OCIsste
Cs'"d ftejHMmMlsOe? O 2 cteOddylz Otcj OzOr ¢ A feed s M df d
mMOte. (Di Filippo et al., 2007), 1o jMmOdz d fMC
tej OCyd 4 Cdzddzy dzO0 @Mt is®OB OdzOH dfts tafPS dsdzjo d i d
hdteddzO dMistcOy do Odzedr dsSOdzdlsj IsO.

ltotsdzd detsd3 ftesHEzCIsdoeo desfisd BRSESBSoadma M ERBO LkMd
B Oo d dzd (Bidmtti 1983; Di Filippo et al, 2007 Leuzinger et al.2005 FyllasTroumbis,
2009; Pretzschet al., 2015 [ dzd Mk H&h dzd HtE BEE S OzO ZuI® d3(
ZetsL OfContaisgs] dizO0 h diod @z MOB RO Bdds d dzO@ HJ B? d daf
ftiosHESCIsdo detsMmiIs Boadrm NEBRBO Eilsdyk olsjiHdt jde Obstzdzg y b
fOHOoaddzO k LdBBER JiBEEOEOdR s HO " J] Bk Old@sf
L dz2OO0fdze § < ©OdzO, sk zw €  dpidialg] @A dze OMis d  f tots
hEBO k2 ftdtesHddd jCshmdhisj BdB30.  ©Ostpjote @dff MOt
PCsdzdS s " J OmMdRdgaOry” P ©G) B3P O] HdzsMis IStcOdzmy ©
MdBO® j ¢ HtwsHlkzCIlsdodzsMmisd BEZC9O ] .
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V " EesLOfOHds [(otesfd Isj BfjtcOsktcj ©OLHERC
o dzjls®dd3 d LddBMEdd3 & Miyd®Bo MY g ROk HEdOa(
ldMmsCj otjHdsMisd ftedtcOMsO CsdmisOlstse Odzgj Mk E
ulsts  Odzsod<  MOtL. (Stojanovil et al., 2018
‘kesdmlstsydas (otesf d EMlsOdtseoddzd Mk ded® OE o Gj fj
Cste] dZOyd O dLdi3i' & tOMsO MsOBOXZO d Isj B JjtcOlsk
Csdzdyddej  OHOo d dzO. Rdzlsj toj MOdzlsdzd Mk tjL zdzlsO
hdqeddzgy eHtso O d SCtdzdyddzi § OHOe ddzO tsMmise Otej dzj
GSHO.

UV tkdgzded " d 1 0OHdOdzd (Budeanu et al ., 201¢€
dzd Mz kElsdyOdzy d2O BkRZSCBO ] hbkdkj, OS¢t “j HtodtcOMml
Csdzdyddz0 f OHOoa ddzO Cts° O fyj dLdkzEyd & djls® ddk d
02O Istsf dzdm dfGH el HG KB4 M ud d MejH  dm etHAM T dn
Mk Mj COB dO Bdlded d §fOORiIsOtc L O Gl stedesMmls
Al bert et al ., 2017) . RMlsd Okltsted dMmisdyk
fjtedsHk Bdlsd o0y @ WOCstctstadismMS = OHOfIsOyYd
Cdzd B3OIsME j ftotsd3j dzj .

s BzdZOYd "j] t©OMISO drLoth jdzgij E wdsesOysSs'™ ¢
MO dlsd E yjdstcOdzdets® [otesfd HB SO O 21. oj
stsdeS toj Isdes, Mkh j ) BESCo O HHP, 3O J 0 fos PMBIs * d dzC
ftesdLotsHdzsMIs (Hl asny et al ., 2011) . g4 BOC j ¢
fjtedsHk d e <0 Isjd3tfjtcOlskztc® 90O0LHERO dL O
ZsC OdzdIs j Isd BO. ltesHECIsdo dzsmis BESC So i IsMPdls 5 °
fitedsHdBO d Ek fjtdsHdBO0 MO odhj Mmihddas dj M
EfteC s MEhdsd fjttdsHE Meaj HBE dBO Ho ? dzs ¢
ftcdteOmMls (Hart mann, 2011; GeCler et al., 2007

ssdzddze d mMOtc. all Kol 20BFg) Mk HSCOLOMZd HO Bl
CsHdh ¢ ] Isjdif j Oz dHOBIszr Q@ o SHstis j Blzs HO d B3O
odzOcj. o¢dzjdz d MOt. (¢l l en et al., 2010) Mk
PLiesSCEZ 2 Moj o] <izZ0 BREBJHEOQ [MApi@z d MOts. (|
odMmMsS ] IsjdBfjtcOlskztcy dBsekz ftesHEZydlsd o©jc6jlsOydt
ftosedesL qicOdgd dz ¢ dzd BOIsMEddZ EMdzse ddBZBO o jcEjlsOydt
fso j<0Old LO 12 HOMO (Rotrzer et al., 2013).

10 yzdgktcPotcsfz ftejHod' © My o jtsdBO BEKL tOM
fteO<jdz MdZ3O® j ¢ J &3 ¢ tsdzd yd dzi hsteencelal 20p7. dzp Is Isjsa
Csdzlsj SMIsk M M0 ? 0 fdkOC ] HO dd sfjs'Mj M
cteOdzd yd odmddeME s tOMftosMmistcO j ¢ O MdBOT dIsd Ek fr
sfstcdzd " §] O Mkhk ikl "ttOMlssoa® HBdId 9o ]<
hEdOteMC O odzdlsdcO Istoj dzzlsdzs fsHEEGy Qo 0O Htojos'
KB "sodlsj shgagdts fzdsh j®jd3 BzCoaj, ot O
hEdgOtemMSC E MtekzCE " jto Mk BECoaO d ~ttOMmls | € tsdats d3fr
(Scharnweber et al., 2011).
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U Y4 dzlstc ©Odzdats RIsOdzd " d, dzj Ssdzd S5 dMlstcOy d o
ntsdi3sc j dzdodg z@ Mdits BkzStsoddz "EBOBO Wdhstedmisdys d
Lagonegr o, 1982, ElI'l enberg 1988; Rosati et 8
&ZOdzOL d G O0B8C & 2100000 0m dOHBsteMS ) odmdded ( Piov
SotscO BsyJBs afdHIERI HE BlEJoddddiz0 ftkzyx0' & ° j
Hj ZdHicsntesdzsdzsh €O dMistcOY doa O © HAsMO ¢ dzd d3d
ZOH @It dd3 o d Md dzO RBO.

1 jdzzj 2O d 1 8OHO (Penuel as, Boada, 2003)
f zOdzd dzd [ sdzlsfyj dzad ( 9 O lsfOaldsogdds” jOdz  LzBftOalzd 6 Grts B O dzdzts
ftosd3j dzgJ SCtstedhlsi 0O Ljdi3? dhilsO. [dzd SCdlsOlskz’ &
dzdyddz dzZOHBstemMSdd3 oadmMddzOBO d HO "J LOB) k" j -~

VUV BIHjONSsd B OMJ dlz, BkCO O tcOMmlsy AN
Htso t5?Qas0 offfoteglbetdl , 2002). 1dMSJ IjBfjtOsktey ¢t°
d MStO<k ' & HEYddkE 9jcjlOyddtse fJjtcdtsHO d&O Gt
2O odh dd3 dOHBsteMSdd3 odMd dzOKBO, Mmjoj Boliadeds " dtod
al., 2007; Maxime,He nr i k , 2011) . #40Odzssm d MOts. (Sant
(Mouillot et al., 2002) , } skzrdL (Pausas, 20
EmMlsOdzso ddzd Mz HO <j YBERZAEOMKO 9jcjlOyd O L Odj
Btets" O  tgy OigBG Odetsliplsd f sy Ot O.

v MjoeodJtwdts” r[(eotesfd d zejHMEBs , tLBd?dd O
BlzCod Itej dzzlsdets dzj ftsmlsts’ j, fO LO ek otk
sBLJtsds HO E ZzojHMEB' Jqdzsjtej Msoa O ] L O fYshkEk
(Agestam et al., 2003, fstejBdes “J HiLO?>ded " jJ d BSS?J
ftesdLoHE d ttOmMls BESCO ] (Drobyshev et al .,
CsdzmsOlkz " £ HO <j Mj OttjOdz BEkCo,| fodg <ObHls@
Md3O°¢ dIsd. mey &0 zeoJHMEO E BRHE<dsMhisJ, LBBG
Christensen, 2007) Bsyd YmisOlsd  kx dO ¢ t0dzd
ftiodtocsHdzse tOMfetsMistcO® j O L O BRSS9 ] hbkdi (Gru

ltekzej "Cjtc (Brub@kkerj HO8BHicO®gd MisOB &zO B I
f zOMmilsd ydzetsmls, Is . HO ftod dzaj ftsots? dzgddy € dzd dzOIsm¢
ftcindoj &z0, Mej HBEC Mi (odksosulz] dZiisfpofsfige &K
dzj f sots? dets dz0 o tsH dzd { ts5ls jHdBY ds cQa® dediagjodgts,¢  NMrjssd BHtY €
(GeCler et al ., 2007) . zOtkz d MmMOts. (Charru
2Oy d ts dz0 dzdzj d dioty absdfdOH OF F 3@ tedteOMIsO Isj d3j ? dzd yd
f4tedtsH-200408s7 f shdzj e Gl = 1 fifzd @dsls1 j 2 Odesd3  dzj
fJjtedskgkBdyOts dzj 6OIsdodzts dzO s j <O ] HwdtcOmMIsO
2005, MjojtesdmMlssydes® AtOdzylkmCts', 1 tdsj M d
Esyddzd §OH ftojydedS O d odmddz0 ¢ =Hs HHiEdd dzO dzls dzd n

rd J1t¢ d Il jtsj¢ (De Boeck, Ver beeck, 201
LBBGE Yo j<Oddrn MjH dr d BOSHIBOZdD~ Isj Bf J tc
Jo O slstcOdzmMy JteOyYyd " 4§, Md3O® j 0 Csdzdyddzi § OHO9
skhj] Mi'k G?OOLEZdydsdds BdsdRzkddkz0O d E hEBORO
EmMdzso 30 ( Anderna&d@Ptee td d)oOte, ZXCu3)ar et al ., 2
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Filippo et al ., 2007) , ] OtcOBL i ed d sdtedz ( Ge
o4 dzdCJ Codzddz@ dzj O f @B BEZC 9§ dqd tdd tsejLiz Lt
MO J ¢4 ©OMSO MO Mkh cd.

v dzslsded sOdzOf 2003. eEtsHddzj J LOR9oOlsdft
ftedtcOmMIsO d ftesHEzCIsdeodtshmisd hkd@3O E Betd3 HJ dzkz
MOts. (Pelnuel 280 k)t, asOtedzO" Mjtc d MOtew OdétcCiatet:n i ¢
(SanchesSal guer o et al ., 2012) Mk EketHddkzd HO ]
E [ iHdkjtOdkz d ‘'EcetsL Of OHUESS o 920 5 .2 & g Hedf[dzjH [z
C tsdzd yd dz@zOf OH{GoLdOM d [ dzOdets ( Roz as, Ol ano, 20
MsOBOkO BECO] bk zZ§fOdd ' d EfMdziH MM O 2003. d
dMmils tsydats d " kydezs® z§Oded d dOMsSOZO " j LBBG |
9j6jkOyd"j (Cama@led oOfgtd afhOtg. 20f1dbt)yas et al .
Bseclz<dsMmMls MBOT j 0 fseotehddzd BECtSedr hEBRBO E |
fitedsHO. 10 feddjte, JSMistej dgdets Mmlzh dzd fJjtedtsud
fpz MKBO® § ¢4 odlOddtsmisd askfCulid i listh Is | £J YEBRJ dz®
Hshdzs HB MEh jS 0O BEStSoadr MOMists  ddzO E o j dzd € d
4 dzts o j tadfatod, Mélnar, 2009
skhj dBsek EdqyOlkd dO oMl MISOBO®RZO HEZGtStE!
dgtsHd MmJ -5sHasHNg dz@zOHACHsE Ot j2 CO0C s M h &z d3(
J (LI oret et al ., 2011) . 1 jdzZsdjte d mMOts.
JiodtsHd tHdtM] -3@&0 cHigd®H j2 160" ddiz MmJ Ef stcj '
5" jHddOyYydzd s MIsOB OdzO dzj ¢ 5 dzdrflzty j ¢ 5 Hzd OO dzek d H Jz
CedgzdzOIsdodzj JWjSly ELOMtsfddrs MEhO0. 1 E° O0d d
HO Mk MmMlsOB kO ¢t 0 twWoOMIsk Ek Ed&kjtjdsd d mMtjHT
fMted H® | tetsyda] mih J, HisC “d Hitcj o j<j (9 dgO0 tcOf
Codzlsd dzj dels OdzdzO® S dzd BO odh j tMijlk?’ dets dO HEZE BB

LGtetsy j detsfls  j o teisdzdn®Qls € ¢ &o | § € @] dzOMBO ff toj H
dMmlstcOy doa O © Bits ' dgdm Oklsste® (Leuzinger et al
2010; Czucz et al .201230)1,1;¢ tS'tdo jfan owq OL @ded adzO
fcsotch ddzO BEZCtsodr BRIt HdmdExatlz®dds dhlz HtSh dzd H
tcjLEZdzlsOIsO HO < g f B s BXZESK.d » ¢ 8 HzdfiFR)
ANeOdzylzmcj, RIOdd j, JLtuSi odf O (O SHips <tgd dfy Bl
hEBO E hEd@iMSsd3 WsdgHlz S OdzHddzOad " J d 1 Odzlsd y¢S

V fsHkzYy dBBO cEH] Mk oj<j Ctdzdyddsg ff OHO9
odMmddzmMsé dd3 ftsHtelzy B30 dhbstsyddn ¢df O, EZtsyj dts

Cdzd 3OIsMC ] (BBl et al ., 2011) . R OC, CtsH
ZOH BsteMS dd3 o dMmddzOBO ftedmizlsdests ° § fslsd dzyd = O dzc
G z B Oltyi®antria dispay (HI asny, Turl ani, 2009) , COots
BkCoddzse { Tdplrasycusdicar) ( (Lakat os, Mol nar , 200
MBBOC d odlsOdzdesmils MIsOBOdZO d YwHtyd hdtej ] ~tcOf
dz0 fmkzhkz (Pretzsch et al ., 201 3; Rigling et a

1O0hdjlts d MOte. (Bascietto et 031 .ls,0 &®HQO0 H)O,
Md Otej Odz BECo jjofitbidtsdtodilsodtctstf df O wOBf  MOts
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ldsejmjd (Piovesan et al ., 210 & ° HQotdgitgALtc | ©
1 OHdOdd "k (Budeanu et al ., 2016) Bkl | MO
Eototsy jdzgi S dzd 3ZOIsMEddz § tesd3j dzO RO, 0O MOMmists® d dzOd
cteOdzd yd odMmddmMStse tOmMf esmistcO® j ¢ O E &GO s° ddzd
Otcj OdzO LBtsG EZlsdyoO © Cdzd BOIsMEdr § totsd3i dzO.

ROCtS cdzsBOdzdzs L Octej 9 0O¢ | HoodsHEy B OH G,icOk Ok
[ 5 dzls i pPedactlas(et al., 200B) s dzOL d HB HjWtsdd Oyd J CtH Lt
“d E jHdes d bkLtesCE jDudhek@ ef al.,j20D8. tc tsu’ OB HrHsHOB damthpls
BEColk E ot twjcéd ' d LOM ddisd oldsdisded ‘Cits “fij tdypiAs |
[ j' Eklsd d3, fsdizOtcOdzets MO ¢ dzsB Odzdese OfMY j CIsO  dz
ZOMmiskzd disd sLBd?ded ftesBdzj i3 Y g Odz® @sthg j ( Migf
al., 2006)s dzd BOIsMC | ftotsdzj dzgj Bk HftoskzL s so@®Isd { to
AntlcOMmMstsds E BHtej ' jdddBz ftsHttkzy B0, O tOL dd¢j
dLdsj' &2 s8] Hej otfMmls] dBoekz L dzOYO dts tBdZdC SO
(Czucz et al., 2011).

V BEHE<dtsmid, tyjSkz'j Mj HO <j Mkt j<|j
ZOHBsMEdB adMddzOBO (dL dzZOH 800 mnv. ). v dgjCc
Bdlsd 9030 ottmMlsO L O wBdtsobkz kcetty jddr Moy
ltesyy ‘2°J Mg HO <j HBS<Kd Ht RO 0 ftotsdL o
BEzCoj BJdKEOSHER&HEIMI ZORBO tsH ¢t 1. 200 mnv. (F
hilsts L d&Oyd HO < Bz¢oO BdIsd C?EydzO otemlsO L
ftojH]lWEBOBS EBAEZOY O OF | CddBOMEdrn fotsdgj 2O {§ s
<j d&Olsd L dzOy O MRz ¢ HAafEzOlks M€ d ef3s tf scds 3] ZOBO, O <]
"eBOBO Mmed eodhj Bdld ojLOd LO)OeBIEOY] i
MOtcOHdd ydBOG ( Medar evi l et al ., 2014) Hsh Ofs
wteBd ' d Bdlsd dLdztsyjdzj ®BBOJPU]BPE s ls diplxzd s
gqdzHdtej Clsdzg@ fsMmdzj HdyO Hesdj dj ¢ dzd d3j .
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BARND RueUtTOrrRIRONIr1Ir MR JU[TI

{fhlsd yd?jead dMmisttOydeO° O fiz:

1. RrRMswOydlsd klsdyO® SCdddj &O ofls d odlkOd
¢ dzd 30Is M & fzd e ifzio. d § igS@Yd.” O)

2. RfsOydlkd EklsdqyoO® Sdddj d&O oMk d odls0Od
o jlelsdC Odkdse ©OMYEesmseO’ j°0 BECBSodR hEdO (Ht
Cte’ O GtOddyo)

3. uwOCd&jHOD0O% ] HEebbydse Ekdyo O Ij&fjtolst
BE6GS N EdgO

4. RHjASIWdCBo OF | #&isg g HASIEER KO0 jdazdEOMls d
lsOB OkO BESS .

10 shmdssk yd? jo0 dhkcOydoOf 0 Wstedkddnody M

Mm: ULIsdyO® Cdzddzi dO ttOMmls d o dlsOdzdasmils fMilsOB OdzO
B4 M ts’ Jesoddyd

Mz ULUisdyoO® Cdzddii dO tdipkoy | ddlsddizs ko 88 @ &zO
sflsddzdds d O ettt ctwOddyd ojtlsds Odzdztse tcOfr
M3 1 s j <0Odgj o tcj HdztsMlis d dzjlsg QY @ stcdBtdisiptg X O dejOL +o i) @ ¢
Codzd yd@mi d @ HY sL dzidzPo 2® M is qfyle @EsCRIEMzE fE " &z i3O

My [ SMistej d3dets Mizh dzgj esHddzj EIsdulkz dzj ¢ Olsdoe dats dzC
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4. [ ovsrtrRmMOJ] R [rulr
4. 1. [ouvrtrmMo/J

411RrRV 1 [t [ JsdfJrRULT UG

RMistcO)y o O j ElsdqyO  ©0 Cdzdikp OdzD WmOMBo dffn)dasdid
AntedL sdzals Odzdzse d o jtelsdC Odzdetse tcOMY tots fiplStie@ Cdgs® O &
15 dzts€ GBdzdids jilsj@f, 2B dzd yd wtef MCs° d 9 ozs® @WUH &P te®
] 20 s OoddlsjilddBkdO cHJ Mi BECOO ‘RO JsHO,f to
CHj Mj BEZSCOO dO&OL] kb Biksddzdkz d c¢Hj Mj d&Od
lteddzd S s EZLBteS 8000 o' jds jJ twOykdd HO df
fsCtedo O & vyjdz ‘§peglstded i @t ¢ jo Ote jinfj z sd@®RAL |
B s stcts dzthisOdlzd y O

VvV tJdtfkBdzdyd wtf Mt ‘4 EZLBtCto Ods dzO 3
EZsCOdzdlsjIsO E L Of OHds s B dzz C Pt lr B ted Ofzdzj v d 1 I
94G6jloOyd J dLOBtLOdd fijiz dzts§ Gdid lsinisEfoulgftod ¢ isj dfte
sH OB tc Odzadls j dztf ¢ Gipliz ( A 5§ O te o, to Oldatf @ P ) = lsydz iz d)O = ts to d dzO
(cte* O ccOfkYRIPs B3 Hj iz t jfkzBdzdS] wt@HEGO 2L
GtcOdzd yfog ¢ ¢ d(<ts tf| ldcddfis btz Is s Y dzts(dss 5 st A tedztc © dzd Yy O)

V tJdfEkBddyd dwted d kL wkusOedddsty Is'dBZ3O0dz0 A gzl &
stsmMdkO°, JtehoOoyS¢d Btejcd (HBST O ctcOdzdy®) , RMlstsydaC
I sdzd O, |1 d&ZzOMddz0O d dlsOtcO ff dzOded dzO ( e ste® O G tc Odzd

10 . BdAC Ot d.1 wld © O iz Odzd Is§ Isd L B tddtsa O dzd
vtef ity f 2B dzdyd wteBd d.
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4. 2. [Jrulr

4211 trsuvlponr R OJURJUT{OZSRMT dudsd

vLsteyd Mk Z2Pd@ded 2 O 13Y.j,s CEENE G 55 . O Hatf 6z |
MOMls s d dzZOI®" B CAIFBsE j desMis s OddlsjlsO SHE] ' 2
PLs0C Mk kdkz® GOOCG 0 bk dOH&stemS dd o dfiddo
B OO, N"Nilss Ldz2Oyd HO Mk dqBOEZO dMmisj d&dS S dzd d
Bddzs ‘ jeSdzMbsddCsd kLSt OF O o 'S HkEz0 dzls dz0 0
i ftj ydgdded,d Qs d HO dzj BEHE ©GSCtthkijdgd Cd
s sidHAmMIN,1970), HBRJZOdsSEZO MisOBEO fttkzy O k& dO " -
SHiICOY 000 £ HdPBIHORsEOHEZY MY odh i GttjydL dshls

10 Mo OB dsCOdzdlsjlskz EZLBstcOS ' j BBEZAO OO
A to d IEFfitts, 1976)° ZMlsOdesoa dts HO o jyduddzO kL sl O Istcj B
MisOBlORAEOs Bd BB LOHBo? jdz fteddagffdzed dgj o @dd § @ QY §
dL B j Gdzj ditisc Dodpts figllg) H e ffde O lyf s Isdsts DO | wzDQ Uasdg fgls@ €
dLdi3jtejdz " §j Ytdd (o udds fodks<kz ftejyddyd J
B ted © 4 odmd dzGs O CfHCtaRits WHdjdzCislzl Y J dzstc O dzdzts € 2z M ls OB dz
GPS Ektej' O 0 SO d dOHMBstMC )] odMmddsj Y dalste O dzdzts

I st  § 1t jeiddg O sl wgprfdis &5 dzO  § teMlddB m) o d nd d
Mo OfflsOB dzts kB Eh j dets H B BG diapyedD L pitdige<dz fifjs * d = MmJ
h Jtc@aisH tEpdd) . R L 9 lsy@dzdiEn Gz Lo | EdzOC temdzi Mlstc Odz
g ydfddStsd L steC 5900 dqLBjEOs OO Mk Mmls OB dzC
zsh je py@Begminlso’ O, ¢ OusdzjdH Oz jdifds Of ls@iBddzidz, £ OC
OdzsB3Odzd " J dz2O dL o telsyd RBO.

VL dIsd dL o tedsoy@dedibzlz fOROMIs d Yydzj MzZOBUYUTY) ¢5°
toj Hdzgd i3 B jde@L d o sdgdifzts C @dzdf I fF IO dL o telsOC O Istc @' C
MtsB dets Isj &3tf j cOlskzted . lteddzdSsdz MEh j C @dzOdflzjoe tols y
( ) dzj BS=s@tgly ts dzf € diFdZ)S, 2 st Plsd fipdelislsds SHSL ) SBEOC S B
B? jJ bkfydt dsjdzGedz ,Hmh dat® HEs HjWBtedOYyd " J dLotlsOC
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