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Velmid NX&NROWOWVRNDL SSaQLVODY X 9DFNRYL 'U6F ]D SRPRF
]JSUDFRYKRIWIRYHQt WpWR GLVHUWDpPpQt SUIFH ' NXML WDN
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S L WYRUE GLVHUWDpPQt SUIFR pedpdrgvalaYGHD YP G HIRNGERDE | GN @
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Abstrakt

7DWR VWXGLH SRSLVXMH \QWWNGNW M & XWD MYag FSRRNGONHMEE B K
OHWHFK QDKUD]XMH YHONRXHNINW UHWB&E D @HERE GHR OCHH V $
]DP H®PYWUXNWXUX D Y &NaBud sEvéic&.) YHMVODERRRGQtFK .UNRQ]|
vztahuk~K U QBWPi AH N i BVH]SOEWXX QHpQt DNWLYLW +RGQRFHQ
z D OHW PLQX®QpKR \SNERKIRHBW BVXY QpOR EWDX&EHBA\R/ UDGLI
S tUSVWX EXNXEOBV@IKBRJRXPRYVNEFK VW RQAQHERIQWIRP 19
SUIFL MVRX SRURYQIiQ\' L YOLY\ NOLPDWLFNéEFKNGNRYERD
QDKRGLOéP OLVWQDWEéEP QHEMRto MiK&EOHp KRWEOR W aEHP N
GHQGURFKURQRORJLFHEEFKPREAKNSWHRKRI MV RX GY YE]JNXP(
vVMLAQt WeéePMNKPQEFK BMREGRAYFK D SORFKDVWDNVRURNPRE\
]JP HQD D SRSVIQD L VWUXNW K UWD/ E X NKRRYGBEHRORSIRYY RID WNEO LNV
SRGPtQN\ 5DGLIiOQt USVW EXNX OHVQtKR YH YEFKRGQtFK
cyklus SRWp QD WHSORW\ D QWX IDEE @D KM R PR BB N R Y p
SRURVW\ UHDJXMINYtFENQDV MDGHAMN MW MAHOLOR J H QWQW SR B RSAW K |
EVO WDNp SRURYQiQ UDGLiOQt S tU$VW KRRKPHE@ O tF & OFRFKI
v MLAQt ,WiOLL NGH E\O ]D]QDPHQIQ JUFDGOR.YNRRREDE KU |
6SHNWILQOQE]\ UDGLIOQtKR S tU$SVWX XND]XMD&aHOBEMNp OH D

OHWp D Da BHOMOGONOQSVW EXNRBAD MRIg RS WHR t
kombinaciPH]L FANO\ VH]RQQtFK W HSEROND &) DVOLGNRPE t DRNGAPLE Q) I
vztahu kW &EiP G tYt Y yHVNp UHSXE&EHO IMVHX QN p]@t@ LRSNEEP R ND
teplotami Y]GXFKX QLEMp Q@ tWt UHDJIXMaHDQ W BIRER DM EINF OL Y\
W AGHYD Y\ND]XhtridacgNMSYOEBtUQEPL URPH QIPIUW WS ORRWDP Q L
W 4E\ QHMYtFH NRUHOXMt V HyMO XRWO B GRQLPK INPHOBR B HY W
VRXE AQRR/RGLOEFK W &HE V  OHWSIPNWINXQ B p @@ D &lJ® HGD \
V O X Q H p @yklusOHHW\ErDjévpjeiu OLVWQDWEéEFK W AHE D WHQWR F\N
X SURFHQWXiIOQtKR VW tGiQt M HXZDathyQW W\& RK GO \VCH.W/\W DN
PYVORXA&LW MDNR SRGNODG SUR GD®&ERPRMNX P DV QiLLFRN
managmentu pochopit cyickp YENWYTURGQtFK SRGPtQHN 6SUiIYQé S
XGIiOROMMQLFWYtERGRREQXYOpSH UHDJRYDW QD NOLPDWLF

.OtpRYi WOXRY D (FagQst sylvaticaL.), UDGLiO QtVH itANS\V VWVEDSNORRYY\
porosy, O HV QriaRdg@ment V O X Q H p,@ykIF\N O X V

Abstract



This study describes the structure and development of one of the most important tree species,
which in recent years has replaced a large part of coniferous forests in the Czech Repsblic.
dissertatiorevaluates thaims which aretructure and developmentBfiropearbeech Fagus
sylvatica L.) in the eastern Giant Mountains. U N R QiR &diation to precipitationair
temperatureandsolar activity. The influence of the air pollution lofsdm thetime periodin
1970s and 1980s is also evaluated. This work also incfodesmparingstudies 6the radial
growth of Europeanbeech from the Broumov N p VAo fr@Qn the Mediterraneaareain
southern Italy. Thisesearcltompares the effect$ dimatic fluctuations on forestry in relation
to totaltimber harvestind salvage,deciduousor coniferous logging. This study evaluates a
total of 340 dendrochronological samples in 10 reseptots. Two researclplots are in
southern ltaly7 research areas in the Giant Mountains anesgarch plot i; the Broumov
region. The structure of beech stands was measured and described, which are evaluated in
response to climatic conditions. The radial growth of beech in the eastern Giant Mgustai
most responsive to the solar cycle, then to temperatures and then to total precigitegion.
resultsfurthershow that homogeneous beech stands respond more to climatic fluctuations than
structuraly heterogeneous stands. This work compared thalrgdowth of homogeneous
beech stands with researnglotsin southern Italyand Giant Mountains The mirror effect of
the opposite radial growth was recorded than in the Giant Mountaommnpare tasouthern
Italy. Spectrabnalyse®f radial growth shovthat beech forestdial growth indicated- to 7-
year, 9 to 12year, andlL7- to 35-yearcycles The radial growth of beedyclically exhibits a
combination ofair temperature and solar cyclegth is 7.5 to 11-year cycles. activities. The
analysis ofclimatic conditions in relatioto timber harvest andalvagdogging in the Czech
Republic showed theommon coursdetween thesolar cycle and annual air temperatures
However,the timber harvest andalvagelogging respondto climatic, anthropogenicand
political influences. Totatimber harvesshows the highest correlations with average annual
temperatures, whilsalvagelogging correlatesnorewith solar cycles. At the same time, in
recent years, there has been a greater prevalésab/age loggingvith an 1tyear solar cycle.
Spectralanalysisof the data show that the solar-ydar cycles arealso reflected in deciduous
logging, and this cyclical phenomenon is also reflected in the percentage alternation of
coniferous and decidusdogging. The findings from this dissertation should serve as a basis
for further research antican be used by forest managenteninderstandyclical fluctuations
in natural conditions. A correct description of cyclical events in forestry caycbve reaction
againstclimate change.

Keywords: European beecfFagus sylvaticd..), radial growth, precipitation, temperature,
forestmanagementsolar cyclecycles
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1. OYRG

56 FK Rsou jednou z2PpQ ]QiP&FK piVWt .UNRQR& NGH VH QDF
SRURVW\ NWHUp |[DVDKXMt RG GOBRRKRGREPBB RR HGL VEND
YE]QDPQRX ORNDOLWRX SUR GORXKRGREpP JNRXPiQt DQWU!
bXNRYp SRUBNR/QREVNpPP QiURGQtP SDUNX T\@B0.WtBdip ]D](
PLQXOpKR VWROHWt Y&]QDPQi LPLVQt NDODPLWD NWHU]
~]HPt Pi YHONRX Y GHFNRX IDed3kalSRICUR ] HUBRGEERRMOXCE X NR Y
SRURVWS$ GR QHMYé&aHySROR&AHQEFK ~]HPt

-LA QD SRpPiIWNX v WVWRSJHOMW N Py B3O\ Qt QHURW BLWOSAY NQ H
YtFH SUHIHURYiQ HNRORJLFN& SWIBtWX §iMFOHR XS HRRAGY HE®Q]
lesa(Hahn & Fanta 2001, Christensen et al. 200X NRYp OHV\ E\Q@UAUXELYiQ\ R
V W Ra®azdkbf krmiva pro dobytek SRGRE EXNOMFLBKPE\OD SUDNWQNRY
pastva 1RALpND 3R PQRKR VWROHWt E\O\ EXNRYp SRURVW\
SDOLYRYpKR G tYt D N Y(PeREIINVKHYWE QP KRERKIDQWURSRJIHQC
SRVOHGQEFRHOWHW SRURVW\ SDW t VIQHUJLFNé GRSDG JQHFL
(Bytnerowicz et al. 2007, Vacek et al. 201%acek et al. 2015a)

3R GUXKp VY WRYYRMBEPHSUS$P\VOX D QiU$SVWHP HPLVt G
YHONRBPRRANR]HQt OHV QtFMaBRUBBHWEiIYOHGQ QHMYE]QEU
LPLVQt ]DWtaHQt [SSVREHQp Y YWyRN éB N RIGRREIF R W] @IDHPRHLQ 6.G
D& O HW H F(Kacek af &/ ROD3IBIDHI0. letH MDNR SUREOPpPP YQtPiQR W
RY]GX&8@2+$QRYi GB6FKUHLEHURYi .VARdehKKHWWROULFNpF
YOLYX pORY ND E\OR JML&W QR &H SIRCYKRShWABLEdO R5K V H
OHW NG\ GRFKi]S QR RRHEQR B R BWERDMDH V N p K 5 BKRWR V W X

ZKOHGLVND FHORUHSXEOLNRYp GUXKR(Faguy ByDdieGlE)\ OHV $
YE]QDPQ MaQURIALPDAWLFNi ]P QD VH SURMHYXMH YHONEP
SRURVWHFK MHROWIPOWXQAKK FRAa Pi ]D QiVOHGHN YHONRS
7tP GRFKIJ&ANPX SURVD]RYiQt EX N REEFRWSBHDWWIR XSHQt E
]JYEALOR RG URMX6% naB,8%6 (MZe 2020) Buk je velmi ekologicky plastickou
G HYLQRX D MHKR UHDNFH QD NOLPDWLFNRX ]JP QX MH PQF
zQ M GWIY LGHIOQtKR QiVWXSFHKDHGR YV N B YYpé BIRIUARQVANF K (
YEN\YS$ Y\ND]XMt EXNRYp SRURVW\ Y Wat VWDELOLWX D RG
VPUNX ]JWPich abellR Karst.) =(Dittmar et al 2003a, Zang et al. 2011, Zang et al.

2014, HartiMeier et al. 2018) % XNRYp SRURVW)\ Y\ND]XMt OHSat VFKR
QHa VPUNRYp SRURVW\ D WDNp VH GRNiat OpSH DGDSWRY
zREGREtDaA O AWR O6-OMIQD HW DO



%XN OHVQt VH WDN SRVWXSQ VWiYi piVWHPQRX QiKUD
(Lindner et al. 2010) 1 NWHUp VWXGLH Y aDhNkGERGNMR & R MYV U YFLWt@® LFY
*H% OHU HW DO AP PbHQ\HWD B@FRRBITFAtFKMROKR tFK
WU 8 W MhDrir&y nebosuclem 9DFHN HW DO .UiOtpHN HW DO
2019a) VreakcinaQHJDWLY QuoboGEXRRWh JREBVMNYHQFL VHPHQQ
D WtP VH OpSH DGDSWRYDWY DJDO URDWVOLLFNR Q@ \] M \OXX WDN
SURFHV\ WpWR G HYLQ\ NGMm V@LRAAG\EKMREG DWW N KK KGIDU $
JIURYH WHQWR MHY PtVW\ YHGH NH ]NHEligptledal. @gi2aN\ ALY RV

5DGLIOQt USVW BRNGXYWHWQIKRYMHY Q QDS WURRCSRIRIA QI Q@ NPW
MDNR MV RuébovdpiciaNveduchu 6 WMHSDQRYLU HW DO , TRJQ
KRVSRAD HOHVEHR Btal. 2015, Vacek et al. 2015c, Mausolf et al. 20i&)o
JOHPLEAWYQG X&ASXOIN B6RXpHND USVW EXNX OHVQtKR P$A&H
QH SétlR dokonce iVOXQHPQt MWWHU P & 8D REYRMRVEAAXWQ HPpQtFK VNYUC
MVRX ~]FH VSRMHQ\PL G/HxaumidR@dise VOXQHpPpQt Ji HQt Vi
vir WRN UiGLRY&FXX QO QEOWEEKX 30R7) 9aHFKQ\PWQ VO XQHpPpQ't
fakiory MVRX SRKiQ Q\ VOXQHpQtP PIXYEQEWRGNRBE GIRYO MM HNW P!
SR FHOI P1EHRW B/ -XKO /H QRXsO HW DO

7DWR GLVHUWDpPQt SUiIFH VH ]DEéYi SRMMIQER MDIQRtF
KRPRJHQQtF K XSNRU RVRMMBL KyRatica/ SR QHFRDPRYKR YO ¥.RXIL
7DWR Badidithliv VO X QHpQtEllotFY NESFK X WKEBKE PLVQtndiw &H
raGLiBQUUEXWX OHVQtKR YH YéF Kb Qtufi popidjR QR Mz
OHWRNUXKRY&PL DGDPL U$]Q&FK SRURVWS$ EXNX OHVQtKI
VOHVQtFK SRURVWHFK N REGREt LPLVQt ]iW &H |D GIROH tR |
.UNRQRAVNpPKR QiURGQtKR SDUNX 3UR FHO N RIvhatiokéuU Q X W t
]JP QRX WDNp QHF K\[orosyyReUWR MILit 3R]QDWN\ R YEYRML EX
NOLPDWLFNp ]P WpWEKGRWHUWDFL SRURY @i Q0 NWWQ LiRNIKG
managementu.
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2. &tO0 SUIFH

&tOMPPBIR/HUWDpPQt SUIFH MH JtVNDW QRYp SR]JQDWN\ R
QD YEFKRG .UNRQRA -HGQRIROIBAMNG tDHY EYOR RIRBAP VHV YV
YOLY MHGQRRWGLYRWK UPNRAY OLY XM tjicE X\WRIGL 05 RMERRWH DE
NOLPDWLFNp ]P Q\ -HGQRWOLYp IDNWRU\ NWHUp RYOLY
SRXALW\ SUR DQDO&]X PDQDJHP B\ R G OHVOVIOR QIRYSiFE i
XUPpLW N@HWUp MVRI YEYRIWP @EXNRYEFK SRURVWS$ D JiURYH
OHVQLFNé& PDQWHKR HEXWE RXObt FEFRMVRX QiVOHGXMtFt

1. =tVNiQt SR]OYBWRIMLRD VWUXNWX H KRPRJHQQtFK D KF
SRURVWS$ NEOKAPWLFNPHIPWR FtO KRG QREMNRNWKKEBHR URV D
YEINXPQ&FK SQFRAKiFKOWDRR&QpP MHGQRWOLYp SRURVW\
KRPRJHQQtFK EMMWIARWPHSRBRVW) V QRUPIiOQtP UR]G OHQ
KHWHURJHRQUEPPRY Np VEARRF"'NRYWUXNWXUQ URJUS$]Q G

2. =tVNDW D GSHOBMWDRFKURQRORJLFNé Y&YRMDVWBGRYDQ
S HGFKRJtFK WHU[GDQWFEEGHBEHM\HBGHQGURFKURQRORJLFNp
VWXGRYDQEFK Yeé]N20KQsFkRGOREKaby\V B GURFKURQRORJL
VWDWLVWLFN\ Y& BDPO RERENEREYBRM MHEDQRWOLYEFK VW

S3DHQGURFKURQRORYIRFN R IVQD@&\KRREXBRMHQt UDGLIOQtk
buku ve vztahu ke klimatu VUiaN\ D WHBQRW\ERG Y\VY WOXMH UHDN
WHSORW Y]GXFKUQHPKQWXUYaHN

4.'DO&tP ERGHFPGQRFHQt UDGLIiOQtKR USVWX EXWNBQYH Y]V
7HQWR ERG VORX&t NH NUiWRRGIRERR X QUpKHQ E tF K GREG R
SRURVW\ QD 586FKRUiIFK 7HQWR ERG SRSLVXMH VORALW,

kQHMQL&AtPX UD GI$U R ERKPURMON XiW &t

5.1iIVOHG Q& GtO//XMHR B pSR BRGRPRIHILLIOQtKR U$VWX EXNX
N VOXQHNQWOWNHUI QHQt S tODHKRIPQRRVUYDGY VSIRPE Wi H Q W
SURP @OBY&®MHP VOXQH L[ &tPH spkjewyiv\VW\$ |QWEKUPDWLFENEFK G
MHGQRWGBEREPIPHQAatyly. GtOptPL

6. 3RVOHGQt FRRAQBVARIMMND QéFK SR]QDWNS$ Y OHVQLFNp
7HQWR ERG E\ P O VSRMLW ]JtVNDQp SR]QDWN\ WpWR GL
VOHVQLFNpP PDQDJHPHQWX

11



3. Rozbor problematiky

3L (NRORJLH EXNX OHVQtKR

% XN OHWQV Qid /MAF tN@YRHWINQLIO Qé i VWpoQcli$B3Q@t SURVY WO
buk rychle roste, aleevvelmi KXVWpP JIiIVWLQX WYR t REHNRNWCRIOLQEQ t NHP\
2010)VH VWtHGURS EXN S UKRXPFLIHIKNAM StNWHUp YBkaMi]QDp X1
RNROR P PSI $/R [e@IRoG okolo 10f &dy kKOLPDWLFNRX EDULpURX
MH VXFKp Oan@et SIRPDAYPHER Y éUD]E@py (RAbu @t alP 2017)

V SRGPtOQMNHNKp UHS XE OdosBhuielcR BRVYYNEFK SROBRKokdAIbGH GR
QDGPR VNp 50 édWecek & Hejcman 2012)9 RSWLPUBQYWRREPKQN i FK
GRVDKXMbuBIRB RHWW Y #ANDOH W\WR KRGQRW\ Vackkdt&.H]L PL
2010b)

% XN OHW®R WHY QirykenvatepléEPSURMHY XMH L VYRMt PHOLRU
IXQNKDotade /LxiQ HW DBukmi ERKDWEé RE&@GmMAWL VAN NWHUpPX
Y\WWYi t GREUp S$GQt YCRKGRSR®ESR&WBPRNIRIBEM SRGSRUXI
RUJDQLFNéEFK JEV\WN$ GtN\ Y WatPX SURY]GXaQ Qt KRUQt
]JOHS&XMt DFLGLILNDFL S$G D MVRX GRSRUXpPRYiQ\ SUR PF
LPLVQt ]iw &t '"tN\ KXVDEN R RYUNSRIRBERPO P X VIVWpPpP X EXN
RGROiIYi ER LYEPHMMOMHWSPW TODONR G HYRIQDXERYWIGRBRNMI]DC
RGROiYDW LPLVQt ]iw AL NWHUiIi VH SURMHYLOD YH VQtat
(Vacek et al. 2015b)7HQWR VWURP MH WDNp YHORL Y RE§IRRa G HYL
~aLYQRVWL KRGYWEE\SRRR¥LF DOH V Y\VRNéP WODNHP ]Y
k SRANR]JRYIiQR KMOHUQIEI OQtKR Y éK R DQXH KFFRG QRRIAHHQ Y (REB/D RIY \
(Vacek et al. 2021)

Buk OHVQLPGLIHUHQWRt SGIWRINSBEBNFNIMHN\QD ORNDOLWIFK
N\WWHOEéFK S$SCGNVNRGREINRY OLYQ Qi VWDQRYLambspeluleFRpQ E
MtOHFK EDALQiFK QHER StVpLWEéEFK SSHEGR N ISVH ROXMRRN Dt FKR |
S$GQSRIGPtQNIFK QHER QD YISHQFRYéFK ORNDOLWIFK 3 t]
QDFKIIR®RIGIRWURIQt BR/eREOFKH O@RNESH. UR]JHQ RERBROXBH
seGD t EANWXXQPXPH]IRWURIQt (B&rmaldt BINZD11D)EBESWLPYOBNRVW Q'
SRGPtQN\ SUR £DHYV MN\KARX YRHG@ H W D p (Bakna evValv2051QyY KR &N N é FK
aSRGKRUVNéEFK REODVWHFK MVRX SUR ExXMW RBWHRMOQA US$
nebo VPtaHQp ShektywskauV R Yjedit E O R NRueRadba Mill.) a se smrkem
]WH S [(Rolén et al. 2011, Vacek et al. 2021)

12



7\S\ EXpH@Np UHSXEOLFH

VyHVNp UHSXEOLFH VH GOH VRXVWDY\ 1DWXUDdQt EXN
NDWHJRULH NWHUp FKDUDNWHUUR®Qt MKRVELFRW MK N RBORG E
NODVLILNDFH MH SRSLV D RFKUDQD Y\EUDQé&FKISYRpPRGRYF|
7\WR ELRWRS\ M\ORX LYRODWQY QtKR KOHGLVNDS D Z|HROW R
LGHQWLILNRYEDWINO @ RMKRI XMtFt EXpLQ\ MVRX QiVOHGXM

L5.1 NY W Q D WAseiEagatun),

L52 KRUVNp NOH @&ewgori,XpLQ\

/'  YiISHQFRYp VW HG Rigphal@®ardRagi@) p L Q\
L5.4aF L G R EXp@AuloFagetum- &K\WUé HW DO

KY WQDW p(Asp¥rplbRagetun) jsou QHMUR]4t HQ M&at EXNRYé& ELRW
zFHQWUIOQtFK .DUSDW 7\WR EXNRYpDAERHRWWR IDDMK t V@ R:
MHGORYéFK EXpLQ (NRORJLFNp RSWLPXP S HGMQ@DY&Mt !
YODVWQRVWPL KXPLILNDpQMAKNR Y RXGEXOHWM SN RiFRdMt® H Y
ELRWRSX |[DVWRXSHQ EXN OHVQt D @Giairuskchlisibth, abtW R P H (
R E H ECa®inus betulud..) OtSD VYiUissdotdata Mill) MLOP ®RWUsVdiaéra
Huds) GXE ](QR&dus petraea (Matt.) Liep. MHGOH E ORNRUiI VPUN ]
JORULVWLFN\ MH WHQWR ELRWRS FKXGat D4 VW HGQ ERK
]JiISRML VH KURPDGt OLVWRYé& RSDG D WHQ P&@aHa|Bftd RE LW
ELRWRS P$3aH EEW RKURAHQ ]P QRX G HYLQQp YBM@EIeGE\ | E
al. 2011a, Vacek et al. 2019a)

HRUVNp NOHOQRYeeni&X MORX Y\VRNR E\OLQQp MDYRURYp
VSRMRYDQp V NDPHQLWEéPL R EBDQRDQW WRWD K XD PR RN
SD U W\MacEK et al. 2015b) 7\WR EXpLQ\ VH QDFKi]Jt QDS®GFHKUIO
SGRVWDWNHP YOiK\ D V Y\d4tP PQRAVWYtP VNHOHWX 6WU
NG\ MH QD W FKWR VWDQRYLAWtFK S tW R&RytEeVPHQ ZE XN
Pt H MLOP KRUVNé QHER MHGOH E ORWERAWii K YLH VP\@E t FW |
JORULVWLFN\ MVRX W\WR EXpLQ\ UR]P D QRamp eDal.Y20¢M,X S X M
Vacek et al. 2014b) 7\WR EXpLQ\ VH Y\VN\WXMt L QD QiY WUQE&FK
GHNRPSR]LFt RUJBRLWNE KRR DO

VISHQFRYp VW HGR H(CtpRe®awthepFagih L\ON Y\VNVW XMt QD EF
MLQHUIiOQ VLOQE&FK NDUERQiIWRY&FK KRUQLQIFK +0DYQ
VNHOHWRYLWi UHQG]JLQD ' HYLQQi VNODGED VH VNOiIGi K¢
i G HYLQ\ MDNR MDYRU NOHQ MDYRU P@/plfyang 2802, Wade® p L W i
etal. 2018) 7\WR EXpLQ\ QP QBRRIQILWIiFK V RdtgatyPickNKOXEHP D
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S $ (Xdy tytoporosty PDMt WHQGHQFL S HFKi]HBaAM& & aN201naR P@®NE FK E
vVWRPWR ELRWRSX PDMt VStaH Y\V\FKDYé VWDKK BMEPHKAW D |
~]HPQt UR§RRYHE HW DO

$FLGREXD@®QiuloFagetun MVRX VPtaHQp DFLGRILOQt OHV\ N
YOKpt PLNURNOLPD 7\WR EXpPLQ\ S HGVWDYXMt KODYQt N
KRUQLQiIFK MDNR MVRX N HPHQFH &XOVY\YXQ@XONQDWN\D H\
S$GiFK VH ]YéaHQ&P REVDKHP VNHOHWX D GRFKi]Jt JGH N ¢
*IlUWQHU 5HL)ORULVWLEN\ UHSUH]JHQWXMt sAKOBYEQ t R/ S |
]JDVWRXSHQtP EBaMXeaH 20U RHYLQMODGED W FKWR EXpLQ
sS tP Vt GXEX ]LNQGPR WPt ®\HE RWHH\GROUHNE FO RNIRSILOEP $FLG
VH Y\WN\WXMt RG VW HGQtFK SRDRKVDN& SRRERGYINDMSROR &
2010)

3.3. Strukturaa YEYRKXKINRYEéFK SRURVWS$

3 tURGQt EXNRYp SRURVW\ VH Y\]QDpXMt PDORX YDULD
BWUXNWXUD EXpLQ MH RYOLYQ QD PDORSOR&AQRX WHI[\
k YHONRSORAQpPPX UR]SD G XVa&X NR ¥ &201¥0c) SNRddaks Wogpadu
S LUR]JHQE&FK EXNRY&FK OHV$ MH VSRMHQD V UHODWLYQ N
YEYRMRYpKR FINOX EXpLQ WUYi RNROR OBWRBKNN @ &NPL
VWiGLL PDOpKR Y&YBMRN KR FONOX D 9DFHN HW DO :

6WiGLXP RSWLPD X EXNX OHVQtKR WUYi RNROR OH
KRULJRQWiO Quacek 4i QIRROb) % XN OHVQt WYR t D& W t HWi3
k VDPRVWDWQPpPPX Yé YSOMaKDBRFKK]t FRB WYR t WH[WXUX EXN
WH[WXUD MH GiQD VFKRS QR \(\aceReyaiVIRes) RPN WM 8 R R/$] MWH
RSWLPD NRORHI|tY MHGLQF$ QD KHNWDU =iVRED EXNRYE&F
550 do 800m¥ha 3 LURREQIRYD S LOMIHUY DO X D& OHW Gt
YEYRMRY&FK VWiGLt PDOpKR FI\NOX OHV DVdeekat 8.QEOBbY tGi |D

BWiGLXP RSWLPD YEYRMH EXNX OHVQtKR MH prHVDQ R WWt
MHGLQRYRIOQtP UR]G OHQtP D PtUQR XV&tkDey 8.V204d) Q Q R X
6WiGLXP UR]SDGX EXNRY&FK SRURVWS$ PV §KHAMNR\FY\RK \BW S
stomy DOH PDMt Y W&t PD[LPiOQt WORXA&"NXUiQ tpH M HH W FOROX >
9H VWiGLX RSWLPD VH VQL&XMHy PR OH HESWQ Y RRAMINEZK VWU |
MHG QRW O L {BarRa e\aHIB11Q)F L

%XpLQ\ MVRX GtN\ PDORSO R &MY/ WDH]MOXQHV M AIG QN OJL P D
HNRV\VWpPS$ Y y5 D SURKRIECHONMASPAKIRFILL NéYRMRYpKR F\
VSU$SP UX QHMP QR ®NXIROOAsK YH VW iG L XBaRa \atLaP 2011a)
2EMHPRYi VWUXNWXUD EXNRY&FKiSRURRWELPQ D $Y O RWFR] ¥
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MDOpPKR YEYRMRYpKR F\NOX OHVD 6WIGLERNBREBEKNWSRU R/
pohybovat od 480 fndo 780m*’ha NG\ W\WR KRGQRW\ MVRX VLOQ RY
INJLNiOQtPL SRGPtQNDPL VWDQRYLaAW 1Hbb¢Vgide RIEMKP VI
RSWLPD NG\ SRURVW\ PRKRX GRViK@rRXwi02Rishawe REMH
YEYRMRYpP VWIiGLX RSWLPD VH QHMYtFH SURMHYXMt U$V)
GRNidaH QHMOPpPSH Y\XatWw S$GQt D YOKNRRW® vV WOBLVNPQURR/
Pi PHQ&t UR]S Wt REWMGRX$Y WAQIWNGL KRG QRWH H2 DR\ E X |
720m*ha 9DULDpPQt NROtViQt R ENRHIRR/NNSIRP KRGGORGREQE YW
NUXKRYp ]iNODG QKoGQpoH g8R, VadelSeRall R010c) =iVRE D E X NRW\&BKM$R
YDULDELOQt DOH W\SLFNéP S tNOD&H.R MMRX VINDURKR VN B
SRURVWQt ]JiVRED SRK\EXhih RINRH@QR RENDHPRYE& S tUSVW W
pohybuje od 3,7 po 7,0°ha(Vaceket al. 2007) 3BRGRE Q& R E M HBKR Wdpistijeé Y R M

. R U S(H091),kdy objem vjeho cyklu se pohybuje od 200 do 766/ha ODO&@ YRMRY é
FINOXV EXNX OHVQtKRLMH JREUD]JHQ QD 2EU
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200 220

vék porostu

20+

od & \

1 stadium rozpadu
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3

stadium dorustani

Obr.1: 0DO& YEYRMRY& F\NO X \Kdd)XI98Y 6 FK SRURVW$

34. 3BRVWJODFLiIOQt PLIJUDFH EXNX OHVQtKR

% XN GHWSRVWJIODFLIiOQt GRE SUDNWLSWLROQIPGIRG R O]
NWHUp GRYRORYDOL (WHIRE DRN\UWpRNW) tCBRsNIge R YEYRML
PLIJUDFH EXNX O KOQMKENLBBRFKXDIAHRERWD QLFN RN XBB/IHIPH W |
analyzovalypylovi J@Q NWMURX KODYQtP QiVWURNMHRY 8K&RpUHNR Q
vegetae 7\WR DQDOé&]\ PNQRORVAMLYE\O QDOH]HQ YOWKIRINE SRC
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MLEQWRSQLFPPQ Y&VOHGN VEid PepDK RpoU Qgle S HVWR MVR
QDOH]HQ\ G$ND]\ R URJ4aLME&Qt (PoMHEA& aH YU1Q Bdma et al.
2011a)

3UYQt | URNAOHQO HV QtKR W Y RYRSZAdBIY T0DQ0A1 OHW S HG
QD&tP OHWRSIRNW &WPN\W Xbyly XoNjgenyy 3\UHQHMtFK MnadQt )U
$SHQLQVNpPP SROBRRYWQRWRNX D MLAQtP %DHONNEQAHIRY 0 HOGWQ
GRRBOOHWR WRWR &t HQU RXNpPRBEEEKR \GREJIPVNO LPDWLFNEP SRG
6DOWUpP HWsBJ@L RYiQt EXNX OHWVIQQAGORtD plO@®D]&t B XEBDW R S
kdy se bukOHYMPEDO H[SRQHQFLIOQ atvMWHGR) (MOLEBE) REB BV W't
50008000lety SURBt&EDIBQ OHV GtRRVYW HGQt]({SDRQtFK 3DUSDW
WRPWR at HQt E MM YQWSMINGitENep&izebuku OHV tK@&Np HN\ NW
blokovaly jeho expanzi 1 H MhOtEB RN R Y BO®@expahzDZAPHQLQVNpPpKR SRORR
a HNDDnajmu |QHP RADXLIOQM LIAQtK R @Bddrma Nt @.X2011bExpanze buku
OHVQtKR GRViKOE RGNV i e Bl MM XK R S U DRG]\ Y HR BIRW |
bukuzpomalib 7RWR ]SRRBOREEW [|&KY B EQ @BYG WonkurentML Q é FK
G HYLI® QRX NOLPDWLFNEéBKR ISR G P HEHRM\({MHEIR Lotter 2006)
9 WaLQD HWU RSN é FK EXKBR K KBdeketicky SUIY JH ]iSDG®tFK .C
(Comps etal. 20015 R4t HQt EXNX OHV Q j&KRed:ni EbkrRzeras 0D H

Obr.2: ExpanzeE XN X OwWWQQ\ KHRG Qt GYPWR S p@R@dstYipoYy € K Q Y000, 6 000,
4000 a 2000 letechS HG .UL ¥Mi@iRje GQHaQt UR]Jdt HQt WPDY aHGi |
geneticki S$Y Rrefgin aEtOi N R|@QHDPNDIN tpdro&yr SSY RGQHFXJILt
(upraveno podle @mpset al. 2000).
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35.5R]Jat HQt EXNX OHVQtKR E KHP NOLPDWLFNp ]P

5R]4t HQt EXNX OHVQtKR ]DVDKXMH GR YHONpKR PQRAV
Evropu(EUFORGEN 2020) % XN VH Y\]QDpXMH ]QDpQéP JHRJUDILFNe@
ve ASDQUO¥YNSR EDONiIQVNFISRER (Y QRSY é %R\ 40 HH\DQR &1 W L K X
S HV FHORX VW HGQt (YURSBUDSRWD HNE XK HNTRIBSMNGENMAD t
DOHVSR Y HIHA DR RKGGQYRGX QHP$&H S HAtW GDOHNR
(Peters 1997) 9H VW HGQt (YURS VH EXN OBIYQRQYDFIXWIRMESBR G Qt2
VWDQRYL&" YyORY N RYOLY QLSRV®HGE HQG RFEEX NXR O HAR KR 9
buk E\O ]S$SVREHQ S HGHY&tP KRVSRGi VN&P S VWRMet@sP WpW
1997)

1HGRVWDWHN VUiIidHN VSRMHQé& VMHWXRFKRPAOHPILWIXOMM LE
*H% OHU HW DO 7 H JH Dx HYVHMO DBD Q p]'NR H B G RirazyM D U Q't
OLPLWXMt MrihkdvetfHIh@anntetat. 2014, Lenz et al. 201B)X N  Odd Wekiytuje
v RSW LdRi®RE PIftWW HGQt DYWWHWREURYH WDNp GRFKi]Jt N ~VW
MLAQ ML SRORAHQEAK iYW QYIWREBWPH VIWPRKR G HYLQD SR
SRGQHEM YWDN QHP$AH S HAatwW QD MLKX asSDQ OVND HFI
neboVW HG QDorgde@QlLHQ HW D® VHYHUQtFK REODVWHFK MHKER
vyskytuie vQLA&tFK QDGPR VNRIER Qt&EANRIEIO DRVWH YH Y&@ANIFK |
(Magri 2008)

V SRVOHGQt GRE NOLPDWHRSPQPL@EXGXRFBEHYQtKR GR VHY
MHKR URBHQXHODV %RDGD .UDPHU HW D®WXN OHMIX
VSRVOHGQtFK GHVHWLOWYMYHK @ pv8LlH SRIORRADH S D WWNLEAQIE WA
aY p G \Bult¢ etal. 2010de [i URYHKRUWNEFK SRORKMNXp Q H'%aXdRO L FH
et al. 2012, Tumajer et al. 2017, Vacek et al. 201BbKHP SRV O HG@NRK KOHW Y W a
FLWOLYRVWL KRVSRGiI VNéFK TRWRVRNGDE QN X OMH. A Q t KpoR VQ\DL
UR]4&t(GoQe et al. 2018)QLFPpQ WD W RS FEGN FASIs@bu Y VW HGQt (YU
plasticky adaptovaflenz et al. 2016, Etzold et al. 2018)X N O H WQIGNEDY L @elmi V
SRPDOEéP U$VWRMXKsSRarih\WIDHBarna 2001, Barna et al. 2017 djlediska
USVioRYWmu SDW XN OHoVEYINQIP QHMVWDESRQ@PNG@NAEFKO MORH.IC
NOLPDWLFB&BKOIDP QW DO et al. 201 8] Shapnpet &t al. 2019)

36 ) DNWRU\ RYOLY XMtFt UDGLiOQt S LUSVW EXNX

BRURVW\ Y .UNRQR&tFK E\O\ RYOLYQ Q\ QHMHQ LPLVQt
QDS tNODG S t|HPQtPL PWYDWUYRRX BIDODPRWR XD HGQtFK
OHWHFK VWIiOH pDWW[WU pWwPH tYP(HakiRicerritFat. 2014, B&la et al.

2016)Z KOHGLVND ELRWEHEBEFKXpLRLWHOSDYODPLW\VERPR X I
Y éV N\W X BpHNURNHpBtococcus fagiBaer./ Dougl.) YHUYHF ] §igjutekend M H
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N$ bdku D pDWWIRRQHPRFQ Qt N$ UVYattbét RLYADTBBMezi patogeny
QHMpPpDVW MLFISGUVRBXLQX D QOHNQYBREBXpERNGR XS (WWIR SR X
Nectria, OphiostomaPhomopsisVerticillium.V SRVOHGQDGE&HEVREXMt ]1QDpQp ¢
Q NWHUp G U XHKytoghtdEa OR&XVD HW DO &LFiN HWHN® p
reSXEOLFH Y&]QDPQ QaUBDWWYEXWREBRREtEHMOR PRikidD EXNF
fagi Htg.), chobotntp H NV L O P BX¢éulatrix ulmella =HOOHU D Gdioede@iap HN
liebwerdellaZzimm.) +(UrED Q &LFIN H&Hhidito abiotip \Wbiotip VMLQLWHOH
RYOLY XMt USVWRYp SRGPtQN\ EXWNiP FQHE Q RXK RM®R K PWKIRQ F
S LUR]JHQéFK EXNRYéFK SRURVWS$ YH YEFKRGQtFK .UNRQR3?Z
naposledy vU R F H PL(WHPIMWLNRX [DP HQRX QD VWUXNWXUX
]QHpLAW QtaBX]|@iXKat 6RXpHN 9DFHN HW DO E

366 3 LUSVW EXNXWHSORWKPXINVUiIaNiP

ZKOHGLVND UDGLIOQtKR U$SVWX VH EXN OHVQtQRASH KK L
SRORKIiIFK D QD ER&VIAHEdniet &.\20D, Pk et al. 2019a, Vacek et al. 2021)
IDSURWL WRPX YH Y\aatbKroBURIOFIK YF W &G R F\K& NUBVRV X E X N X
(Dittmar et al. 2003b) .OLPDWLFNEKREBMNEWFK SRORKIFK VIWHMBRVY WY M
]S$VREHQ\ QLaatPL WHSORWDPL S LpHP& URpQt WHSORW)
QHA ~KUQ\.VUOapHIN HW DO ALP$SQHN HW DO9éN\VE\ 9D
vUDGLIOQtP U$SVWX EXNX OHVQtKR PRKRX YpVW N MHGC
]SSVREHQ\ U$S]QéPL ELRWLFNéEPL D DELRWLFN&PIS QN YHWND
2019b) 1DS tNO.B&D.¥tecltGRAOR UNDPQQR HIDWIkiYQEPLVt QD UDGLIOC
EXNX OHKNRUVKRKYQD VHYHUX D YEFKRG WRVDNDP HUH@XEBER\GF
L RGXPtUIQt OHVABtX®iNR USRRXW B N 9 D.FI% XINHRW pD®R U R \DW \
zaznamenaly defoliacv koruniFKE KHP LPLVQt NDODPLWMODNDEBBORHQRI
UR]JSDGX EXpLQ 1LFPpQ EXN OHVQt VQtaLO YéuD]Q SuU
S LURJHQRX REMDRY X YD VPIAH@ESKCh AaDFK HW DO 9DFH
2010a) '$OHALWp YWetNIFVW X E XN X SHNREHBRPMNRXWHUp PRKRX
S tUSVWYAFHONWKIRp Qt K R RRIEMGFRDEQ HW DO ALP$QHN HW DO

9]WDK UDGLIiOQtKR UPVWY EPNXKOBEPRtKRIAHN Pi VStaH Q
PHUYHQFL D VUSQX. DiNOWPH® QH WRBBRINN 6 FK SRORKiIFK EXN
QHGRVWDWNHPHQEtAPINHDVH GiSQOIVAUHIE BRW WL YR tHEODYt V
(Drobyshev et al. 2010) 5DGLiOQt U$VW KERUNN OFK @ BKRD YW KeF K VW
PLQLPIRQOLY®IQWUYVQIPISP cly®é&vtpaplot VRMHGLQ O&FK S tS
Y4ADN GRHKWUNPQtP SR]GQtP MDEGAN PUDNSPDQ ALP$Q
2019b)

%XNRYp SRUR\DBMpYBRIBEYKE NWHUE RPWRFOQEQDS,th (YU
NG\ GpOND ALYRWD WpWR GQHY D®ALN B R YADM & Q REDFRQRK BR |
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EXNX OHVQtKR JHQHUDBPQU X\®R X M tDWacek 6t il V2o 6daproti
WRPX VWDUp SRURVW\ EXNX OHVQtKR Y(RPidvéSah bt M.I20BBR atY D
Filippo etal. 2012b) 9 N SRURVW$ E K NP@kiiddvaOAKRLVORVWL QD NOLF
Y & N\ YaHd ] M PykQrBbinaciVH JY\ARYiQtP SUS$P Y Q@R R B/RIBIOHRRV VIX F
let (Filippo et al. 2012b)V PHGLWHUIQX EXN KHMMHOEMYQAIDWLY Qt «
FR4 OLPLWXMH UR]aLOPY KR UW N WABRBORR WKGretti et al. 2019)
3RURVW\ EXNX OF-HGULWRLMRX pDVW ML VWRARE/RRXER @ REK
VQLANME MIBgwasan etal. 2008y PHGLWHUIQQtFK OHVtFK Y\d&atFK
ik MDUQtPPV XIMKISUi VH QHJ DMLY QE $WR M IBDYAUNIORE al. 2007)

362 60XQHpQjeRARBEQYPE GRSDG QD USVW EXNX OHVQtKR

3 tUSWWRWYS$ PSaH EEW RYOLYQ Q VOXQHpQte HWNROIHKX KRW &
DGiOBP FRA& XRRGBOUWQt KLV WNOSHEy 0N8aXNQBBQt FANOXV MH
PQRAVWYtP VOXQHIPOMXPBK LY NYREQ RGN idt PDIQKQMH NRBPERMA
SOXQHpPpQt VNYUQD MH WPDYi REODVW QD/M\@PXAMpRXKPYRER
PDJQHWLFN pkr& Séee(tathaway 2015) 6O X QHpQt FI\NO\ SO RWEKHKM 1
intervalechD MVRX S tPR Y@RERMHR P/ XQHpPQtFK VNYUQ NWI
VOXQHpPQtKR R]i HQt JHPV XBonBvIed &) HOM4) PR W NP\ WA N BR¢@ jd p Q t FK
spojensYEYRMHP NOLPDNM®KXKG RRADIR G R/ (Cdddhii ¥t dll X996, Paulsen
et al. 2003, Koch etal. 2007 OXQHpQt DNWLY L VEiukEido¥mi OFFRENRR FIQ P K H |
K R O R pdD %t al. 2007, Berger 20103 NWLYLWD VO X H [QAOM A K ] WDU QO X
F\N® $pojena seplotami zZH PV N p KR $3nkar& & Xiwari 2016)Mnoho Y GHFNéFK
SUMAS tBANG]XMH UHIOQé&Q¥H® RYFBNWWLYLLQV Q J\dekdds &\al. D W H
2016, Baker et al. 2018, Maliniemi et al. 2018F R4 VH S tPR RGUiat QD NOLPC
SSVREMBPpQtKR AR &I EERWYWD X @ DRt P(Gupa &tdl 20156 O X QHp Q't
PDJQHWLFNiI DWWRY LW B @diodbatopyX™Ma®%H NMKHPLFNRX UHD
R[L G X M*N 8'%BIva CQ, kterpmohou E é W ] S UyDostRérn@Stuiver & Grootes 1980,
Beer et al. 1990, Hathaway 2015y souvislosti sS tUSVMWIHPEFK G UXK® E\O\
v minulosti provedenygtudie NWHUp SRWYU]XM{UWRDE GMID®LYQt 6XU
2010) tak i SR]JLWLYQt VSRMLWRVW Y aMN3 WX VEORQUBBEMAK VNY
1941, Leavitt & Bannister 2009, Wang & Zhang 2011a)

6OXQHPQt FINO\ RYOLY XMt SURXG Qt Y]GXFKX YH Y\a&atF|
FR4 VH SURMHYXMH QD WDN]Y D Q (BRrughiat/ét &l. ROIBITDNQ VEL O Rp F
Y\][NRXPiQR &H V Y\adt QDGPR VNRX Y&aNRX GRFKiJt L N Y
WHSORW Y]GXFKX YH YéaNiFKuRaGet al. 28RO X QHpQt DNWLY
GRNRQFH YOLY QD YODVWQRVWL D IRUPWRN i[B$R RE B Rp®RLRA
kosmickp KR HQt NWHUp JUFDGORY RGUi&@Jaydaman etidWpos/ O X Q|
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Haywood & Boucher 2000, Maghrabi & Kudela 20BWtP GRFKi]Jt N YEN\YS$P Y
JHPVNpKR SRYUFKX

&\NOXV VOXQHpTtPEKEANSERBHOYWNFL YE]QDPQEFK NOLPDYV
MDNR QDS tNODG YXONDQLFNéFK HUXSFt JHP W8+WXHQt (O
Feriha 2017, Kim 2020) 6 OXQHpQt DNWLY LWNRPS $F REX I HN 8 O GRRINW QI
QHA DQWURSRJHQQt YOLY\ D WDNp S$VREt L QDMam® at 1D N
etal. 2016) 'RNRQFH E\O QDOH]JHQ VOXQHpQt HBEkeredal.2083) $WRN
FRAa ~]FH VER X sfektém(Perone etla2016, Dong et al. 2018) 60O XQHpPpQt F\N
RYOLY XMt SU$SP UQp P VtpQt WHS O R W\UKRISurRRNzR(AF BDIS, VUil
/[*GHFNH HW IDQMWDNp L QHS tPR RYOLY XMt 1$2 1RUWK $V
(Atlantic Multidecadal Oscillation}(Bice et al. 2012) DOH VOXQHpQt DNWLYLWD
QD PQRKD GDOAatFK NOLPMHWALREXNELG KHWNDPDWHOtFK

%XN OHVQt D MHKR UDGLiIiOQt S tU$VW UHDJXMH QD VO.
publikact WpWR GLVHUWO®RQOISG(FRHCMEOHWHQWR IHQRPpPQ QH]
z Bulharska(Komitov 2021) /HWRNUXK\ EXSSHQHQQBKRMHJIQX MVRX
SNAO (Piovesan & Schirone 2000p 1$2 MH VSRMHQR VHB/WXAEEQtP F\I
2013, Laurenz et al. 2019) 1$2 RYOLYWY WWMPlp SURXG\ YH VW HGQt D
(Gregow et al. 2017) FRa QHS tPR | WRDOWP HQFDKR O'HKRUIFK QD VHYH!
YyHVNp UHSXE OLN\$AWY XPQ Sl BFVNSDURIPOQWAXMBQHN HW DO
ALP$QHN HW DO D 4LP$QHN HW DOV SR\DOHGR$ GHRN\E HE
Kk SXEOLNRYiIQt QRYEFK SR]QDWNS$ YS REDDW W LE XMNDX QHPQ t
doORAH&HR EXN OHV QOXRMIiREPIt GODNO\ YEUD]Q UHDJRYDW YH
ALP$QHN HW DO®a&t IDNWRU NWHUé WDNp QDUX&aXMH UDGLI
kalamita v70. a 80. letech VW R&BEKWiIN 6RXpHR FHONRYpKR YOLYX
EXNX OHVQtKR MH WDNp W HED ]DSRptyWDNW H UYpOQ ¥ UpYDOaRNM N ¢
CyNOLFNUS@EMWX OHMPIEKERHN HW DO D

1 NWUp YEINXP\ Y REODVWL GHQGURFKURQRORJLH GRND
USVW U$]QEéFK GUXK$ VWURP$ FRA GRE H SR %huilgvt Y E]N)>
et al. 2011, Kasatkina et al. 201@hile(Rigozo et al. 2002) 7 L E HW V N\WaS¢gxRZhdn@ \
2011b) QHER GRNRQFH JH VW HXQRDPEMHWQODQ@YURS\ALP$SQHN
([LVWXMH L VWIIGRINR QRIS LWRNE aQ RV Wri2kenX QaNp XX/ G-\KO X
SRAIBSEXU )HULKDEN\Y\ Y OHVQtP KRRV SRIGI RWiQ\ MYIRXNEP V
US]QEFK IDNWIRUIORPNERX H YtWU VXFKR @G8¥ABGsths QHER
et al. 2007Lindner et al. 2010, Young et al. 2017, Whitman et al. 2019)
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37 2EKRVSRGD RYiQt S tURG EBVINEéEFK EXNRYEéFK

2G GR VWROHWt E\O\ EXNRYp OHV\ X&tYiQ\ MDNR ]¢
VSRGRE VE UX EXNYWK EJBPRSYDNWLNRYiQD OHVQt SDVW
EXNRYp OHV\ Y\X&tYiQ\ SUR JtVNiYiQt SDOLYR®pHKIRYGURE D
G HY QpKFRtexsKIERZS QiVWXBHBP\SORYp UHYROXFH E\O\ EXNRYp
MHKOLPpQDWEPIGHY REXQBIMHMNWLYQ MatKR [SMdbFR Fag@a G HY

2001) 1LFPpQ NOLPDWLFNi ]P QD \B@IVFNEG @ DFRKDQINFMDOHX W
S VWRYiQt EXPblan®dtva) PRIR)

%XN OHVQt VIPLRXBORYWO SRPRKIQ S]DU R ] KdY ptrdtriy QyR/Y \
W AM@i D& O bbwoprincykluv JiYLVO RWRIGRBPpQtFK VFKRSQRVWI|
(Hahn & Fanta 2001) % XNRY p OhEjplvEGEBSPORYL. S tP Vt G HYLQ MDNR
nebo E t]D 7DNWR E\O\ EXNRYp OHWOSYREVnEbo IKap&etiN OD G
B\WWKRORVHPQPKR KRXSRGEFK QIBWARWMHPEK SR.]GotyL
KRVSRGIEXQRY¥EFK SRURWWHK HEH PBRMBIHVS E\OD SRQHF
VDPRYROQpPPX YeéYR M ICliEisté¢nded ¢t W05 RY NBPQFL S URWIKDDW
S HYidaQ KREBERVBROQD HOQVR SRURVWE&RPKO HFRANP /R iIMBX GOR
EXNRY éF K (MaRrERFdMaR001) 9 H VWROHWt |DpDOL Y]QLNDW S|
]JDSRpDO MLQ® \VONIR/YWRSE WpWR G HYLWEIPMRXPRGRAORGN EO
KRV SRG D H\QaRrstensen et al. 2005) % XN €2MB8QVOHGQt GRE WDNp
SURVD]RYDW Y GSVOHGNX VDPRWQp ]P Q\ M @LpFSHWIXG INSANHX
NOLPDWLFNp YéEN\Y\ Q Hdanwike et@aQIDV8,Bak ai M.12Q16, Vacek et
al. 2020)

+RVSRGIBHQRG® MEIOEXNRYEFK OHVtFK E\ P OR PtW S HYi&
1D GUXKRX VWUD@EESUIQN®PRQHYIQNP SRURVWS$P QHQt FHV)\
k KRUGt NYDOLW YBVINNRXHY WHtKR PQRAV\WIpNFHSHWD DOKR |
ProtojeOHS &t EXN OHVQt YH Y&E UQpPVOREKAMRY S HiN[-BOXDN R H B
smrkem 9HQFXULN 60D QD6 XNWVOBIYQt GRNi&H YHOPL GRE
VZISRML WtP &H NRUXQ\ PRKRX U$VW GR &P &D G33 LPW¥ WIR] Q p
G HYLQ\ DOHKKBBBORMRN pP X ]QHKR®B QRDHRL & dEtUQPP S VW
EXNX OHVQtKR VH QDYt{MEXVHSP¥VFWRSBODW RYDNNRYLWi V\
WRPWR KRVSRGD HQt VH QDY tRERXVRRW p&LRV SMHI@ VRVQR D
W &HEQtPL'LiM®®MU

JRUPRYiQt VWUXNWXU\ EXNRYpKR Y&E UQpKR OHVD MH
JiVDKSUREtUNIFK W\pNRYLQ D W\pRYLQ NG\ MH QHMHIHN\
SSRILWLYQtPAaVeHIDBPBtN AWH I D GURPHOLTRVWEWY D U X
RYOLY XMH MHIRGNMBCPLWXNX 'RVDAHQt GREUp KRGQRWHF
YEE UQpP OHVH MH GDOHNR GRGRYRVMWAItPQ KA VISR GIKRRIXY tY
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Vysokpkvality NPHQ$ O]H GRVIKQRXW MHQ SRNXG KEBRXPRXRKH (
6DPRVWDWQp YEéE DXOMWRY &FK SIRBRVWWHFK PiOR EHXNRWEFIQ t
SRURVWHFK QDYtF ]S$VREXM HSahiyelewWwaK 2Q1B)S G IHRVEY K IXN? H-\WP
NOLPDWLFNéEPL YEN\WAGHRE KIQILY NWHSORW QD SURGXNpPQt
QHSURIHVLRQIOQtP D VLOQpPP ]JiVDKX PRKRX YpVW L NH V
porostu(Bosela et al. 2016)

38. /HVQt KRVSRGiI VWYt E K HymeNdpbd®\Iwahi FNp ]P
V O X Qibidylut

/IHVQLFNé PDQDJHPHQW Y yHVNp UHSXEOLFH QHMYtFH
VSRVOHGQtFK OHWHFK NOLRFBWNRS®D RR @APGRNFKG]tPNQD OH
(MZe 2020) KiPDWLFNi JP QD RYOLYQLWBKREKQU BREGHVREY HXtL
republice a VRNROQtFK VWIiVBRFNIOHEQYH BGREY ]D]JQDPHQiYDMt &
SHULRGLFN\ VH Y\VN\WXMtFtP VXFKHP FRAaPivkR aB&WUQp K
Karst.) H(Ashraf et al. 2015, Alvarez et al. 2016, Noce et al. 2016, Tumajer et al. 2@EB)D W Q é
VWDY VPUNRYéFK SRURVWS$ MH GRSURYi]JHQ WDNp S HPQR:
VH VXFKEéPL OHW\ D WtR KBWRR XWRSHPRS DH3W DO I1RYI
Edwards-RQidRYi 6PUNRYp SRURVW\ MVRX WDNp RVODERY
W AHEQtFK ]JiVDK$ QND\S B G pl tHBRW DNW Q t P L(Adshbr XtQal2020QtP L &
Blomquist et al. 2020)

JHVQLFMAYINY UHSXEOLFH MH SRVWDYHQR Q Dasibtp&r® L p QD)
ze71 S HYi&Q MHKOLpQDWEPL SWYRMWWAPDAHEQW BHNOLVWQDW
VPUNRYp SRURVWHi VBV R YthoQ DM W REHEHQY yHVNp UHBZEOLFH
2020) .OLPDWLFN\ VH VPUN JWHSLO®& K$ H S LIS$VREXMH VX
MHKR KRU&t VFKRS QFOWWt SRKRY i KKOROQE AN §HMRHNMEEX et al.

2018) /HVQt SRURVWS HDMWMRKSH@pMVRX FLWOLY M4t QD Q

YENN QHER XGiORVWL MDNRXVOHPRYWHW RO]GXatsAMEHN HYV

+0/iQ\ HW DO D aUiPHN HW DO aY VIURYCERXWE K \W\D a
-DQtN 5RPSRUWO

.OLPDWLFNi ]P QD Pi QHJDWLYQt YOLY QD HGERWQRPLF
KRVSRGI VWYt NVOHBh YBIRDKKQHIDWLY QtF K @ OLONSHSR IPIDVt D
1DYtF NOLPDVHF|\Gii |[PEQ/DYHOPL SURP QOLYiIi D G\QDPLFNi Y
OHVQtPX KRWSK®ILY QD kérgsoucG HMLWR P X Q RPHMFR/IW XBMX DO
Kozak & Parpan 2019)K FHONRY pPXMHXWO XSFD/Np UHSXEOLFH WDNj
VWIiUQXWt OHVQtFK SRURVWS$ NWHUp MVRX SRVWMXEBQ YtFl
2019)(MZe 2020) 3UiY VWDUat SRURVW\ VPUNX MYV RXNKPWNQ LKWV
al. 2017, Vacek et al. 2019a)9\da4t Y N SRURVWS$ MH GiOH GRSURYIi]JHC
disturbD Q(Wacchiano et al. 2013Pp SUQYD S tiNuGmreu ztepO pIORNRAURXW VPU
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(Ips typographusd QD SDB®iIYQt DGH RVODEHQ SchiveddR & Lind WO B & t
+0iVQ\ 7XUpiQL

3 L URJAL RYiQt NSURREKE &HEREFKIQHNDWLYQtP YOLYS$SP NO
S HPQRA&RYiQt N$SURYF$ NWH t S LWRP QDYeéat (8 REODNXF |
aOLNYLGDFL |]GUDYéFK VWURPS$ EH] (N&iQilet@&X2@ N NetOdrd? D W L F
etal. 2019)S Y\aaPRQRAVWYtP QDSDGHQ prissRe i® GIN DV WS RYYDFKIRPG L O
VMHKOLPpQDW éWaec 20RYURWWUHEFKIHDIXMt QD JP QX NOLPDWX p
(Nascimbene et al. 2013) 9\d4t QDKRGLOp W aE\ NUIWNRGRE ]S$VR
VQLARYiQtP FHQ\ G tYt FR& Pi S tPé& HNHRQRWV BB HER IS W GD Q
2020, Toth et al. 2020Dopady 2 Q\ NOLPDWX D YHONp OHVQt NDODP
ekonomickou hodnotu legdlanewinkel et al. 2013) DOH WDNp VH REMHY XMt L
IL[DFL XKOtNX(Dobbr\atBIRYG2G) H

=P QD NOVMRUOD WK YtFH RYOLY XMH VFKRSQRVW OHV$ SR
HNRV\VWpPRYp VOXA4E\ MDNR MH SURGXNFH ELRPDV\ UHJ
SRYRBIEHGO aLaiN %HOODVVHRQE]YXNVYWDNBWDPQp M
QHS tPp YOLNOILIPODWXRKRXUYFEALW IUHNYHQFL DELRWLFN
YLFK LFH VXFKR SRYRGQ OHVQt SRAIY\KP\] K NiWG COF §
aKRXERYéEFKHKRQREHW DBRANRJHQt OHVS $WHO G AIXMNHOY P D W
]JP Q SRVWXSH®P WDHAX.D O

'LIHUHQ FREYMDRMS REDOBIWIBE VWDQRYLAWQtFK P35 8HR URNWW Q YW
SUSE K ]JP Q\ NOLPDWX . W]Y PLWLJDpQtP RSDW HQtP
DNXPXORYDHMHP WPHWQ S$G\ ][YEAHQt PRRREWNW MR K t]NHX (
a produkce biomasy pro engig LFNp ~pHO\ ptP& GRFKi]Jt N QiKUDG
*|P|[U\ HW DO %R&HOD HW DO . H H.QIBp@oti Howiu D O
DGDSWDpQt RSDW HQt S HGVWDYXMt WDNRYp ]JP Q\ KRVSR
NOLPDWX ]PtU RYiQ\ D SHrdnel etvalQ2020) Kénmber@tal. 2012, Bellassen
& Luyssaert 2014, ¥cek et al. 2019b) .OtpRYéPL QiVWURML MVRX ]P QD
YPHWQ LQWURGXNFH QRYé&FK GUXK$ ]YéaHQt ELRGLYHU]L
G HYLQ D Y\XatYiQt QHSDVHDpQ é PiovesRivesd G008, NEnEWINkS 8tV R E 4
al. 2010, Aertsen et al. 2014, Vacastkal. 2020)

.OLPDWLFNi ]JP QD RYUIHW X M H HOSIREYRIEFGHYDKYYV W i W HPFRL Q H M
REKRVSRGODHROILPIQDWEFKSRVWOHQGQOQNWRHPp |[D]QDPHQiIiYDMt ¢
SHULRGLFN\ VH Y\VN\WXMtFtP V XIF WHPRJ NFXR BRINEES aSERM U Q p K (
Karst.) #(Ashraf et al. 2015, Alvarez et al. 2016, Noce et al. 2016, Tumajer et al. ZDIV)R N p
PQRAWWYNRYEFK SRURVMWY IM\Hp GREERIBRSIHRYF$ NWH t VH Y
VRXE aQ VH VXFK&XPIREOKNWI DRWSPG VPUMNRBYEHK BRUBOWS$
I1RYINRYI (cRMUBRYI 9 NRQWH[WX NOLPDWLFNp JP Q\ O

23



MHKOLPQDWEFK G HYLQHMN pWUH B@IBOLIAHMD VAHRXSHQ\ S HY
MHKOLpQDWp SRURVW\ S HYid8Q OLVWQDWEFK SRURVWS$ N
(MZe 2020) .OLPDWLEN\ VH VPUN JWHSLO& K$ H S L]S$VREXN
FRE8GIQR MHKR KRUA&t VFKRSXKDY VB G RKRQCGDPWENRILOX Q
WRPX OpSH RGERMN YQMMAERKaX 2019a)

6OXQHpPQt FANO\ RYOLY XMt NOLPD QDat SODQHW\ FRa |
UYHONpKR PQRavwyYt VOHGRYDQéFK IDNWRUHESORIRGRQRY i
Oscillation Y WUQp ERPYaHDDQLIEPHQIQD SWWemR EQNRWEWPHPpQtFK VN
(Jean et al. 2007, LopeRustins et al. 2007, Tartaglione et al. 20200 NWHUp VWXGLH (
SRSLVXMt aAaH VOXQHpQt DNWLYLWDHRY GOR XKIRIGRVEH S O
GRSURYiI]JHQR YéVN\WHP FKOD E&dkwbad FeKal] PPLQTENKo BfEkG RE t
GRNOiIGDMt NRUHODRH XQRP (Ot BHF KNG BREEXQH]p HHQHC
a'%Be produkce WRUQt DWPRVIp H LQFLGHQFH NRVPUFINWRRpK RH
SRNU\YX XND]XME GRE F MYRKQYER/OHGNHP VIQFKURQLtFK X
VH VOXQHDpQ (Fasterbho@kH2P16) 6 OXQHpQt FANOXV MH VSRMRYil
IRUPRYiIQtP REODpPQRWIWILH Y FEESAMAREMWP@®R LRQL]DFt NRVPL!
(Jayaraman et al. 1998, Haywood & Boucher 2000, Maghrabi & Kudela.2@QAN OLFNi WY R U
XWYi HQt VOXQHpPQtFK VNYUQ MH SDWUQiIi L QD F\NOX NF
magnetickou aktviW R X RGUiIat NRV BOMDNYt PiAWQEdd MH SORFKD VO XC
WDN WtP PHQAt MH GRSDG NRVPLF N(piEtRaviay 2@ 5) QR VP WPNRp/ | |
]Ji HQt RYOLY XMH LRQL]DFt WYRUERX DHURWRDWP RWIHUb
WtP P Qt MHMLFK IRUPDpQt SURFHV\ 1iVOHGQ GRFKi]Jt NH
SODQHW\ $WPRVIpULEFNDMBHBRVROLYSHWMEKNIDNWRUSP RY
modely(Jayaraman et al. 1998, Haywood & Bouch@®0, Maghrabi & Kudela 2019)

6OXQHPpQt FANO\ RYOLY XMt SUSP RE B HPFWtH QGtVWDBDIE O R W \
i QHS tPR RYOLY XMt 1%$2 1RUWK $WODQWLF RVFLODWLI
Oscillation) +(Bice et al. 2012) DOH VOXQHpQt DNWLYLWDaVGDOHEMKR
NOLPDWYKeSEFKH ORXsO HW DONVUQp SURXGWPRARINRIY A-HW
VWUHDPV?® FRA& |MHGQRGX&aHQ WYR t WHQOBPKSURWE @t
av RGOLAQEéFKBl¥ckradhiFOR6) 6 OXQHPpQt FA\NO\ RYGY KRIEZ FiWD Q
QiV OHVGBLNS t€F K WeW @roud$ nebo jsou tyto proudy blokRYiQ@D WtP WYR t
nepravidelnost et streameclkiBrugnara et al. 2013, Hall et al. 2015, Ma et al. 2018)
6RXE a@tP/ GRHAaN{P WXRVSRGiI VWO NéPNYEN\Y SP NSRXIIREHB é
US]QEFK IDNWIRUIORPNERX H YtWU VXFKR @G8¥ABGsths QHER
et al. 2007, Lindner et al. 2010, Young et al. 2017, Whitman et al. 2069 XQHpQt FANOX
vlivnamnohpz YéaH ]PtQ Q&éFK IDNWRUS$ D JiURYH E\ORH\WRNRIQTF
KRVSRGI VWYt yHVNp UHS XE O/LONX (BHPRE AAR WNEEHIAR W @ OV H
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4. M etodika

4.1.Charakteristkaz NRXPDQ-dKR't

=NRXPDQp ~]H®t MHWNQIiNODGQtFK REODV\WR ®NW NRQR ¥ F
ML&Qt ,WiOLH D QiVOHGQ FHOi yHVNi UHSXEOLNDBIeSUR D
S tURGQtFK.SIRGBPL@MN SRSLV Y&]NXPQEAFKSSE WROK MI9 EXNOHC
M H G Q R puiikaw)é F K

4.1.1.Popis INRXPDQp RENMPEWNARGNUNRQRAL

Toto ZNRXPDQp ~]HRURGQtFK SDUFtFK .UMNRQMWRE UDI S E OM
taki v Polsku, t. v% LODWHUiU QtreZeiviV P NRENR AH . D UNIRe@ Rj¥ | H
hodnocen® YE]NXP QéFK BUlRKH BQRAHR G N URBOQ R BY &N XeFF®
SORFK YH 96FKRGQtFK .UNRQRAtFK QD 568G H&RHYRKNGRQDO!
plochav Polskuv. UNRQR&tFK QD PtVW ]YDQpP &K RM® Maledns G D O H
YEINXPQi S/HRPOFBFKi]Jt QHGDOHNR P VWD %URXPRY &/ 135
%URXPRYVNp VW Q\

Na ORNBOEWR/UH QDFEKEINXPQEFK SORFK QD ORNDAOLW &k
SORFKD D QD ORNDOLW %URXRRY MilH FKIDN pY @ MEY R R P (5 ORF
SRURVW\ GRPLQDQWQtKR EXN .00 H VIQWHRVN H R DY DVIRMS BPp P
SRGPtQN\ QWD MEXFFEKEFK .SORPXABK SORFK\WHMHDGPB RKVMMY & &
0d 510 do1030m na svD JtF K $] QDS R]BANRYp SRURVW\ JGH PDMt Y |

GR OHW =iVRED SRURVWS$ VH® SRKDESRHRR/GVQt G&A
GRViIKQRXW UR]S Wt RG GR P

3$GQtP W\SH M M\WPRX N\NOPRSWR SIDEHRODA\WEPL S tP VHPL QD
poGORAtFK PHadDoBts®IEKBFE LGOLF 3U$P UQ pnaldkst ORaMQt SRP
0od52do73f& &HONRYiI SU$P UQi YHIHWDpPpQt VH]yQD MH G
od 640 do 1000 PP VUi ®KN|SSHQRY\ NODMLYONNPHNRBWNQHBPBV i
SsWHSOEéPL QOfilvlazs 207)FytocenoRJLFN\ OR N BOH YN @& DNWaWIKQ D W
bup L &azu Fagion sylvaticae Luquet 1926, podsvazu Eu-Fagenion Oberdorfer 1957
a URV W O L Q entariv RRnedphyFagetumOberdorfer ex Wet A. Matuszkiewicz
1960.Tyto aXWRFKWRQQt EXNRYp OHWIGVEH]Y \SY tMpIOR K G LYY R NXC
VOQHMY\aatFK SRORKIFK 5FKRU VH SDN Y\V NiaodRdgiobD FLGRII
sylvaticae/RKPH\HU HW 7+[HQ IDQ UR VO L QCalamagrdtioLvilléske
Fagetum sylvaticaed LN\ & N D
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3RSLV INRXPDQaQRE®DYWH

, WDOVNpPp YEINXPQp SORAK\QYHK GERQURMBAINPY SDUNX $SS|
OXFDQR QHGDOHNR PtVWD ]YDQpKR 6HOODWD &HONHP M
Dle KIMDWLFNp .|SSHQRY\ NODWHIGNBFKRMSHOGRWBDVW HGRP
VXFKePLPOPQ\ YOKNEPrblags PADAVL. ML&AQt ,WiOLL MVRX ]JDORA&HC
plochy Lalama a Sellata9 aHFKQ\ YEJNXPQp SORFK\ Y\ND]XMt SRUR\
OHVQtKR VH |DYWRXBHRKPQp IWYRFEKMAIOLL SR URFH SR
VDPRYROQpPPX YEYRML EH] WYRHNERY p kS RW BOLW YRIDRAWt MINR Y p
RG GR OHW =iVRED W FKWR LWDOVNE&FKKPRD B\ RWER VK
YéaND P$SAHRGCWWRS Wt RG GR P

" WDOVNpP YEINXPQp SORFKdo MBH0 B DFXG]tPREGFQRWOLYp SO
QHMpPDVW ML VP XMt H[SRLKER @ D ON G KX E\R OBRINQEBIUW i F K
pHUQIW$P UQp URpQitWDHDS/INRPWS ORFRE M\SRH$ RJ RIQ@HP ~KUQH]
VUiIaHN PP 3U$P UQé SRpHW D®VN N B PR v tet2IURQ t
2017) )\WRFHQRORJLFN\ VH MHGQIi RFagidh QyR&ca@aQqueB XL Q\ VY
a URV W O L Q QepHalriRelalarRddoniFagetum sylvatica®berdorfer 1957

4.13. Popis OHV QtFK SRHMWIWISES X E O L

=iMPRYp SWHPISRW HE\ PBRDUMFPHOMXp ~]HPt YHVNp UHS>
OHVQDWRVW PLAB RK® SORWKD OMAREOVMWt QHXV Wi
OHV\ WYRDt OLVIWQ®WYLQQp VNODGE\ +0ODYQt G HYLQRX N
49,5 S LpPHP& Y S$YRGQt G HYLQQp VNODGE WYR LO SRX
743%plochy OHV$ 9 WELQX OHVS$ YODVWQt VWiW QiVOH
REFH D P VWD 3 HYOIGDMtFt IRUPRX KihV SRKEYDDERM
XP Oi REQRYD OHVD QDG S LURJHQRX REQRYRX
OHV$ MH YS W SRRIEDRNMEISKk QRUPD O LW $CHY®@E Y N OHVQtF#
se v letech 1968 ]YéaqOeRz52na6llet) SUSP UQREQRYRYDQEéEFK SR
o0ll,7let(ze 101,2nal11291e HONR Y éGRIEMMMdAReEChY URFH GRVIiKO
m 3U$P UQé REMHP SRURVWX GMZeRMOPHVQt S$G\ MH P

Klima Y y5 MH PtUQp FKDUDNWHULVWLFNB S\HRRMDNLPHD QWL FONG
NODVLILNDFH SDW t Y WALQD ~]HPt yHVNpfYWDHKSNOEOR §WGE R H\
NOLPD NWHUp VH Y\]QDpXMH KRUN®Ris ZDPAV\5 Bp B K OADHESIER
YIJGXFKX VH SRK\EXMH RG GR i f& SUS$P U f& D U
PP SUS$P U PP MH)DBWPRKXNp+'&83PH 3U$P UQi QDGPR VN
YHVNp UHSXEOLN\ MH P 1HMQLA4t SU$P UQi PHYBIRW D
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f& 3RGREQ PLQLPXP VUiI&HN MH Y OHGQX PP D |
3U$P UQi U\FK 8 RSWRK\E X\WHK Y48 Ri/R H]40 O

42.6E JJtVNIiYiIiQt GDW

6WXGRYEDRXPQp SWRWIR\GLVHUWDFL MDNR QDS tNODG Y .
P Dplochu 1 P SORFKD/EINXPQp SORFK\ E\O\ P HQMaWwHFKQ
(IFER-Monitoring and Mapping Solutions Ltd. b $VW R Y p F K Djakbd N @/pHHIN @ W\ D\R X
D YéEAND VWURPX E\IDAGH PHWMM®DQFL NWHUé VH QDFKi]JHO
9épHWQt VEORX &P XBNEBGILQFSFOHVQLFNRX SU$SP UNRX +DJ
sS HVQRVWt QDSUVQRPY8arH9éa4ND MHGQRWOLYéFK VWUR
YEANRP UHP /I DVHU 9HUWHPE HV®&ENMWEYpPGVNR V

BUR GHQGURFKURQRORJIYHVRXY DASXKEMDXLNMIRBRO®VND D ,W
YEYUBWXNX OHVQtRré&ssterieva Rebbzekwimok RVH NPHQH YH YéaFH
JHPt 3UR RGE U Y]RUNS$ E\O\ Y\BEDNPHRXQEB¥Ep SRIFRIMNN\ Vi
GHQGURFKURQ&BOHREIDORNRGBEDWQ\ ]|H J]GUDYéFK ~URY RYEéI
VWURPS$ 8 YaHFEHEWDRPEPBLVYéEYUWWH HLGKX [Yéam@DD YépHW
&HONHP E\OR YRR UEMN®d&RLl0229 YIRUN$S SUR GHQGURFKURQRO
VYHVNp UHSXE®BREMNEIiON NRIUOBLD YYQRENWHIRUNS X MHGQRW
YEINXPQéEFK SORFKNMEAGPRENBGR ]YOid" 'HQGURFKURQROF
]JP HQ\ SRPRFt P LFNpKRRINW®AR QOL0¥hikrgsképem Olympus0 HQ't
bylo provedeno S HVQRVWR D SUR ]D] QBIRMVRE@DK KR X &L WSKR IWZD U
Win (Rinntech2010) 0 HQt E\OR SURYIGPQRHRGSNXUNROPR NH VW H
tak DE\ NDaGé OHWRNUXK FEEWE8 RPHQHNROWVRHIKE XMtFt N taARY|
bylo provedeno programu CdendrotakD E\ &URVVFRUHODWLRQ LQGH][ E\O
> 25(Larsson 2013)

.OLPDWLFNi GDWD VUidN\ D WHS @RMRX SLL/RDGIHE] G U B BKUM
Y GHFNéFK SXEOLNDFt 9épHW NOLPG\WD MHN R F\Kt VW BIQ WFHIS B
SUR .UNR @mRuntbvskobyly poskytnuty yHVNEéP K\GURPHWHRURORJLF
y+00 .&HONHP E\OD SRRHEWHRGRWMIIHFNEFK VWDQILAFHS U |
VRXKUQNYAHPEXW LFN SRKS K WRQLF VtpQt NOLPDWLFNp ~GDMH
Y yHVNp UHSXEOVLNK PKDUDNWHUL]XMH PHWHRURORJLFNi

f ( NWHUiI MH Y]GiOHQi RG,5vkér h 3P QNEFFK' BWWR FK VtpQ't
teSORW [y SiRXAN. WHDWHRURMRIQERKH 3HF SRG 6Q aNRX NP
pochvQDGPR VNp Y&&FH 2z P Z1 7 DIND R VUid&NiFK D W}
SUR %URXPRYVNRX YEENGBQRRXBIOMBRXVNp PHWIHE UROR.
NWMHiIQDFKi]Jt YH Y]GIOHQRVWL NP RG YEINXPQp SORFK!
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P f 1 f 'ORXKRGREIi NO IpP danNdrdeNonGldiwgs
(19002017 E\OD ]tVNiIiQD ] PHWHR UR EKRherRiNpnsGP RQWNIHYE BN | H
PQ P fe Z V & ,kdy tate datAS HGVWDY XMt QHMGHO&t N
GRVWXSQRX Y y HutAopSW$ 8 XUIE@A FFKIVIHRSIORUARF®(t B ~Uell X V
FHORX YyHVNR$RRAKSKEMDNNKR K\ GURPHWHRUR&@R JI+6QApKR ~
2020)

'DWD P VtpQtFK WHSORW D VUiIiAHN SUR Yé@JNXPQp SORF
~ D G H gl Brigtection- Basilicata RegioriProtezione Civile Regione Basilicata 2020)
ltasNp Y&@JNXPQp SORFK\ MVRX FKDUDNWHULPRWW\ ]PB @R
Abriola ( f 1 f )SQDGPR VNRX YéaNRX VWD@REHK P
SORFK MH YPHOHQRR®RN L E2Nkm doWIkQ.LFL RG

'DWD R FH@NRIFEFRLVWQDWEéEFK QHER BAB ROt Y NEUBERGCXW
KRVSRGi VNp ~ SoUDYQ CENWS @R IEV/NDEKRP VW D W L Piaze BatepokK R ~ D
SORAaH VO XQ HjugspbtkardalMYWURX ]tV hieQNatidv&@ Oceanic Atmospheric
Administration (NOAA)(Hathaway et al. 2017Pata o N RV P L F N p RcobmiEl @y} jsou
JtVNiQPD {Ft VWDQLFH /RPQLFNé& awtW QQDNEQVRKY\H € VS\HKU 8§ P M/Q
SAS (Kudela 2019) 'DWD R URV® &PX QHYk®@r (sunspot number)E\OD SRXAaLW
z Royal ObservatoryfdBelgium, Brussel$WDC-SILSO 2020)

43. $QD OdaiD

4.3.1Indexy struktury

=iNODGHP FKDUDNWHULVWLFN\ SRSLVX VWUXNWXU\ KRP
VWDQRYLAWL WYR t VWUXNWXUQt LQGH[\ NWHUp E\O\ Y\X:¢
56FKRUIFK Y .UNR@RAQRIKH[\ E\O\ Y\SR EW\I$QS Qi RAWIEIP U H P
MHGQRWOLYp VWUsBPRR BGQMAH MWNRPS$ WORXA"N\ Yeéal
korunySIBYLA )DEULND  XUVNeé

3UR XKRWPRUHQQtFK SRURVWS$ QHER KHWHURJH@Q@tFK SR
KRULJRQWiOQt VWUXNWXU\ NWHUé& SRPHMEOHAEIBXOMRRY
SRPWHP VWURP$ QulocByaRdlikbstRETRIEBRVSVWORFK\ ,QGH[ VH SRK
RG SR +RGQRWD [QDPHQi DJUHJRYDWQRG §W Y XNWKQ
+RGQRWD ]J]QODPHQi ]JFHOD QiKRGQp UR]G OHQt VWURPS$
SUDYLGHOQp UR]PtVWCErk &BVAhKRIPH)SR SORAEH

Byl W DSIR Xiadew'Y H U W L N i O QArtern Rrafi iNdaxX W\WWHI S RptWi QD ]iN«
NUXKRYp ]iNODGQ\ G HY.TenoYQ SRIY RFUWSRKXBEXMWH Y UR]S Wt
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Y\44KMBQRWD LQGH[X WtP MH YHUWLNiOQt VWUXNWXUD Y
O]H VWUXNWXUX Si8u{FDeizBcY D982)]D YEE U

Pro FHONRYp JKRWQRNWQWU\ SRURVWX E\O SRXALW L LQGtH
GLYHU]LWD Y\MDG XMH FHONRYp ptVHOQpPp VKUQXWt VOR:
GLYHU]JLW\ YHUWLNiIOQt VWUXNWXU\ GLYHU]JLW\ SURVWRL
difereQFLDFH 3RNXG MH YéVOHGQi KRGQRWD Y wat QHER
USIQRURGRX VWUXNWXUX KRGQRWD Y UR]S Wt RG GR

]JODPHQi QHURYQRP UQRX VNWUXNWXUX SRURjdaWX S L
URYQRP UQRX Y&EVWDYEX D S L KRGQRWIiFK JRéne &i SRL
Dohrenbusch 1997)

+RPRJHQQt Y&]NXR®p 53GRRKiFK PDMt QiKRGQRX D& SUD
VWUXNWXUX SRURVWX QtJNRX Y@aNRYRX GLIHUHQFLDF
YEINXPQp SORFK\ PDMt QiKRGQRX D& DJUHJRYDQRX SUR)
aQHURYQRP UQ WBIQRURGRX VW

432 =iNOD®POB]D GHQGURFKURQRORJLFNEFK GDW

'"HQGURFKURQRBRNKFOHEVGODNBEUDFRYiQ DTeamIRV@EUHP 5
2018)s SRXAaLWtP A G SBubr 2608,RZ8ry kHal. 2018)' HWUHQGLQJ NDaGpK
E\O SURYHGHQ QHJDW LYW UIHIEFEDE@ AQIi®P VSOLQHP 1D SRX
dplr (Bunn etal. 2018a) ' HWUHQGDFH RGVWUD XMH Y NRYé WUHQG S
NOLPDWLF N éJokk stlall Q99D $Shumilov et al. 2013 UR GHWUHQGRYDQi ¢
Y\SRptWIQR (36 H[SUHVVHGUKSZatEERDPVH 8 QWDLYIXMH VSRO
FKURQRORJLH MDNR JORPHN VSROHPQpKR UR]JSW\OX WH
/ILPLWHP SUR SRXaLWt GDW N SRURYQiQt Y$phrahice EP® WLFN
tak, aby EPS > 0.8fBunn et al. 2018a)7 DNp E\OR Yh8 BNR (gigQaRto noise ratjo)
NWHUp UHS UM V@ivos@aMikKF Np NNLENQGURFKURQRORJLFNpPX
Y\SRptWiQD YQLW Qt NRIERQDFR LPNH]IN IMGHEROR ih@Riséried H G\
correlations) + (Fritts 1976) WDNp E\OD YYORWRIMRQBE OD F HirsbtvdeQ t KR
autocorrelatiorfArl). ' HQGURFKUR QR O REPSFINR, RosrBAD WK HADIHY \S R ptW D C
GOH LQVWXNFtBW@R et?t@sSQu8a)D MVRX SRVWDYHQp QD
GHQGURFKURQR O R(Ftits NLO oK Spee RUD)BARKS LY GHQGURFKURQR
charakteristik je uveden MHGQRWOLYEéFK Y GHFNéEFK SXEOLNDFtFK
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433 =SUDFRYiQt GDW

V WpWR GLY ISBWEBRAR E[\SU D F Y MH MABFW ~S U OTeXm\RR | W Z D
Core 2018) Statistica 13(StatSoft 2013) & $12 & 2 < IHSV  6.PADRD OHD O &] X
GHQGURFKURQRORJLFNE&FK N LYHN V NOLPDWLFNéPL P Vt
'HQGUR&OLP NG\ E\OD Y\X4LWD IXQNBR]RHUHVE RONH FC
NY W QD (Bidhdi& Waikul 2004)

94HFKQD SRXAaLWi GDWD OHWRNUXKRY éFti/\OpE QHp QD $
skvin  SORFK\ VOXQHpPQtFK VNYUQ QDKRGLOEFK W &HE FH(
U$S]QEPL WIS\ NXELFNéFK VSOLQ$ SUR RGVW U Q/ R It WKKDBOUD{ H
(Team R Core 20183 R X AIDWDGE\OD |SOBFRRWRBWYZ PUX 5 ]D SRXALW
GSOU A 9ZnaRd\eDal.;2618) AV L JlyPeS ét al. 20150 A Z D Y HWHadhér 2020)
%\O WDNp Y\WYR HQ VRIWZDUHP 5 SRPRFt EDOtN$ AVLJC
GHQGURFKURQ R@Qdges etRNZD15 @0nk ¢t al. 20188)é SRpHW VSHNWUIOQ
ze softwaru Royl proveden jako Furierov®® Q D /a]DQi®&\ E\OD SRXAaLWD IXQN
QHEROL 6FKXO]TV 5('),7 YHUVLRQ H-QRGV KN DSHRNNMNQXIFF
D GSchulz & Mudelsee 200 RSWLPiOQtP WHVWXMtFtP V®IANAUHP
SRXaLWt DQDOE]VORXQWH B DUKMARWR YéSRpHW E\O SURYHG
Bunn & Mikko, 2018

9éSRIPMDUVRQRYEFKVERNWODFM®m DQMDA]\ EAO\ Y\WYR
softwarem Statistica 1{Btatsoft, Tulsa)9é SRpHW V S H NOV&{Fivai@rmFSkatiBliQall 3
E\O SURYHGHQ IXQNFt A6LQJOH )XULHU 6SHFWUDO $C
A3HULRGRJUDP? JREUD]HQpPYN G WHPWRHVRRWBZDUBRA Y\SRpWI
koeficienty a cosscorrelace. GosscorrelaFH E\O\ VIQO HNDWARYIQHMEOL&at VL
hodnota od Lag O.

HRGQRBHEHQLIOQtKRXS XUBNWXWDKX NH NOLedawstickNéP ID
]SUDFRYUQJUDPHP 6WDWLVWLFD <« 6BWDWVRIW 7X0OVD
SU$P UQp URPQURWESCRWKURX VUiIiaHN QD UDGLiIOQt US$SV
NYDGUDWLFNé PRGHO $QATA)dyR ploddend v BridgrdrouRGAN®ICO 5
<« I[HSV 6PLODXHU |]D ~pHOHP SRVRX]HQt YJ]WDKX PH]L L
SRURVWS$ VRXp®HFPPVLQERNAVFHEOG RORMNPLYH YHIJHWDpPQtP RE
GR]it PLPR YHIJHWDpPpQt REGREt RG tMQD S HGFKR]tKR U
Da pHUYHQFL D Y OHGQX Da E H]JQX E 4aQpKR D S HGFKR
ZlogaritmoviQDD VWDQGDUGL]JRYIQDYDIAEMVMIDPHIG NB&BX WL\ YL]XELC
formou R U G LhQ Gigg@amu.
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5.9VOHGN\

96VOHGNILWHVWRIDFIYR X SUH]WIDW RWHODW L F Naks KouRdM U X JtF
5Y GHFN&FK SUBFHQ]JRYDQ&FK S QF3IFKN 8B QDONR QMHEBIW L FN
je struktura aGHQGURFKURQRORJLFNé YEYRM EXNRY&FK SRURV
je OHVQLFNé& PDQDJHPHQW SRG YZHLD WP\ VIR LRPNDUKLKR N@ B KV ¥ ¢
SUREOHPDWLNRX ][NRXPDQE&FK IITPNQBUSRF KEKNRYQL SRW RN
SURP QOLY&P YEYRMHP DOH FHONRY MVRX VWDELOQt Y$
PiPH QHMUR]&4t HQ M4t SUREOHPDWLNX YHONE&FK NDOD
SPDQDJHPHQWHP MHK®KMNQOM\EG K VBHIEWEB OUPPOWp SRUR\
U\FKORVWt YHCNZAEKS RBO\DPMYEt WXWR S UR EQiNVRODHE XNX FMF
Y GHF ¥ OFR® F NKQDH U HQ p\Q8 FKK

7THPDWLFNé ROKtUKEGHQGURFKURQRORJILFNé YEYRM EXNRYE

x Kapitola 5.1.1: 5%$VWRYi YDULDELOLWD S LUR]JHQéFK S
'"HQGURNOLPDWLFENiIi VWXGLH ] .UNPRQERENTa ERoigal R G Q't
Forestry Journg|

x Kapitola 5.12.: 3O0RFKD VOXQHpPQtFK VNYUQ MDNR QHSURI]NR
EXNX OHVQtKR Y .UNRQRAtFK OHVQRGNIeNuUBREah MLQT
Journal of Forest Reseaich

x Kapitola5.1.3: 60OXQHpPpQt F\NO\ MDNR JiNODGQt IDNWRU RYC
porost$ p O i @adteNts,

x Kapitola5.1.4: /[HWRNUXK\ EXNX OHVQtKR QD]QDpXMt VRXYL
F\NO$ E KHP NOLPDWLFNp ]P Q\ YPpOV@sim& ftFdesM LA Q'
Sciencg,

x Kapitola 5.15.: 2ZWLVN\ VOXQHpPpQtFK D NOLPDWLFNéFK F\NO
S tV SPyotebdings of Central European Silviculture

7THPDWLFNEé IRRNWUXIKKNEé PDQDJHPHQW SRG YOLYHP NOLPDWL

x Kapitola 5.2.1.: 60XQHpQt F\NO\ Y QDKRGLOp W 4E 'DWD ]
VWDWLVWLFN\ Yé&]PORIQHEI, NRUHODFL

x Kapitola 5.2.2.: 9]WDK\ W a8E\ OLVWQDWEéFK D MHKOLpPQDWEF
S tV S Pyokeieddings of Central European Silviculjure

9AHFKKQOHGHI@N\ QHER S tVS YN\ MVRX YORMWRX ]DPM H®Q
QD VSOQ Qt FtO$ GLNEWUWRIYGB 6 grihsnmblematiku
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7THPDWLFNéE RNXKNKXUD D GHQGURFKURQRORJI
SRURVWS$

511. 5$VWRYi YDULDELOLWD S LUR]JHQéFK SRURVWS$ EXNX O
.UNRQRAVNpPKR QIURGQtKR SDUNX

Tato publikaceMH DQDOATRXpIIR X GHQGURMEYRYRIO R INKN PKIR/ Q
YEFKRGQtFK .UNRQRA&AtFK +0ODY QdpdatPviivteplql wiicBaX EIOLQI® F H
VUiIAHN QD S tUSVW EXNX OHVQtKR 7DWR SXEOLNDFH WD
ovlivnily dendrochronologick YéYRM EXNX OHVQtKR MDNR QDS tNODG
PUD]$p®QNX MVRX VSIBNWRWGORXRKRRGREE pDVRYE KRUL]JRQW
P VtpQtFK NRUKRBDHL i HNSORWQtP S tUSVWHP VRIWZDUH
diagram.

96YRM EXNRY&FK SRURVWS$ Y&UD]Q RYOLY@9R VWPLVQ
SRVOHGQtFKD\OWMWIHEKNOLP DB LIEI$Y WRKNYSHULRGLENpP XGi
RSDNRYDO\ Y UR]JPH]t D& OHW 3RURVW\ QD Y&JNXPQ
NOLPDWLFNp IDNWRU\ DOH KODYQtP OLFEL WKRMtFiR HDYBDWE
REGRPENODGQRX QHMYtFH SDWUQRX QH J@&A0YIQ 8 K]E MDLRWY
YOLY WHSORW QD S tU$SVW EXNX E\O ]D]QDPHQIiQ E KHP LI
DNWXiOQtKR URNX 1DRSDN WORX&"NRY& S tUSIVWDEMNY NXH.
URNX D Y VUSQX 'HQGURFKURQRORJLFNi DQDOE&]D S tURC
FHQQp LQIRUPPXPOQR BPHDIRENVH NOLPRWRFQIHNS R DO E

&LWDFH pOiQNX

a,0#1(. 9 9%&(. = 9%$&(. 6 .5E/Ey(. , 9%$1y85$
variability of European beeclrggus sylvaticd..) natural forests: Dendroclimatic study from
. UN R QWpértiains National Park. Central European Forestry Journal, 65:A2: BOI:
10.2478/forj20190010
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e Ssciendo 2 RO rﬂfurestnlf";m.‘lﬁ;;:‘\a"l

25,*,18%/ 3$3(5 KWWS ZZZ QOFVN VN IM

*URZWK YDULDELOLW\ RI (XURSHDQ EHHFK )DJX
QDWXUDO IRUHVWY '"HQGURFOLPDWLF VWXG\ U

9»FODY iLPOGHHNEN 9D¥BIQLYVODYRIDIFHHNIBAH® 9DQAXUD

&]HFK 8QLYHUVLW\ RI /LIH 6FLHQFHYV 3URIQFH\D FXOPWFR? )RUHVWU\ DQG :RRG ¢
&=t B3UDJXH t 6XFKGRO &]JHFK 5HSXEOLF
8QLYHUVLW\ RI +UDGHF .U°ORYA )DFXOW\ RHUWBFEHR FH°GRYA WD @ ¥ K ASKFRS X E @I=Ft

$EVWUDFW

/IRQJ WHUP WHPSRUDO GHYHORSPHQW RI EHHFK VWDQGYV LQ UHODWLRQ
FKURQRORJLFDO DQDO\WHYV 7KH VWXG\ DLPV WR LGHQWLI\ DQG GHVFULE
)DJXV VIAOYDWLFD / RQ SHUPDQHQW UHVHDUFK SORWY LQ WKH HDVWH I
IRFXV RQ UDGLDO JURZWK G\QDPLFV ITUHTXHQF\ DQG F\FOLFLW\ DQG V
RI EHHFK VWDQGV VLQFH 7KH JURZWK GHYHORSPHQW RI EHHFK VWL
LQ t DQG LQFUHDVLQJO\ IUHTXHQW FOLPDWH H[WUHPHV LQ UHFH(
UHFXUUHG LQ DSSUR[LPDWHO\ t \HDUVp SHULRGV 6WDQGV RQ UHVHI
WKH PDLQ OLPLWLQJ IDFWRU EHLQJ ORZ WHPSHUDWXUHY GXULQJ WKH .
7KH SRVLWLYH LQ XHQFH RI WHPSHUDWXUHYVY RQ EHHFK LQFUHPHQWYV Z
LQ -XO\ DQG $XIXVW RI WKH FXUUHQW \HDU &RQYHUVHO\ SUHFLSLWD!'
LOQFUHPHQW ZLWK SUHYDLOLQJ QHJDWLYH FRUUHODWLRQ 7KH SORWYV
FLSLWDWLRQ LQ )HEUXDU\ DQG ODUFK EXW LW ZDV WKH WHPSHUDWXUH
'"HQGURFKURQRORJLFDO DQDO\V