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Ladies and Gentlemen,

Conference participants, even those who subsequently get the proceedings of the

M NKNIN

LYGSNylrGazylrt /2yFSNBYOS ¢.LhY[La! Hamné Ay

an overview of current bioclimatogy.

This year's conference is another of traditional bioclimatological conferences. Contents of
the proceedings illustrate the wide range of bioclimatological issue, which is currently dealt
with by Czech, Slovak and Polish scientists. This is naihost national issues, but thanks

to the many contacts from abroad even international ones. This confirms significant and
increasing application of bioclimatological research results. Increased interest in
environmental impacts on living organisms giveschimatology irreplaceable application.
Bioclimatology enters wherever it is necessary to evaluate characteristics of relation
between organisms and environment. An example may be the whole issue of climate change
and its projection into the future. Climalkogical underlayers should be evaluated with
regard to impacts on landscape, organisms and also humans. As it is clear from these
contributions, there are many insights and topics which will keep bioclimatologists for a long
time busy.

Sometimes questianare asked, why organize such conferences in era of Internet when they

are demanding for organization and represent a financial cost. We assume that anyone who
gets these proceedings in their hands or starts reading full text of conference papers will
redize one more important aspect of these conferences which is personal meeting,

possibility to deal an issue directly with the authors, connect professional aspects of a
problem with a specific person, etc.

The organizers, who are traditionally Czech Biwatological Society, Slovak
Bioclimatological Society and Czech Hydrometeorological Institute and this year also the
Department of Agroecology and Biometeorology ak€h Agricultural University Prague

have been trying to give the conference not onlg #cientific content but also a social
aspect. City of Prague is perfect place for this occasion.

Ladies and gentlemen, we believe that these proceedings will be not only a source of further
knowledge for you but also an inspiring basis for targeting of yesearch and a reason for
your active participation on other bioclimatological conferences. We are looking forward to
meeting you.

Prague, September 7#h9th 2010

Organizers
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EMISEZ DOPRAVY, JEJICH VhVOJ A POL
NA ZNELI GTnNC ONZERLGRERBBLI

EMISSION FROM TR ANSPORT, THEIR TRENDS AND SHARE
ON AIR POLLUTION IN THE CZECH REPUBLIC

VI adi m2r Adamec, Roman LilbinskT, Vil ma
Centrum dopravn2ho vlzkumu, V. V. ., L2get

Abstract

Paoer presents time dependent trends of annual emissions from transport since the year 1993.
Quoted data for the years 1992007 are final ones, data for the year 2008 are preliminary
ones. Emission review from transportation is made for substances abngito a long tern
warming of atmosphere (carbon dioxide, methane, nitrogen monoxide), substances polluting
the atmosphere, to which are applied emission limits (carbon monoxide, oxides of nitrogen,
nornrmethane gas hydrocarbons, particulate matter &gedliengine vehicles), and substances
not limited with toxic influence on human health (lead, sulfur dioxide, polyaromatic
hydrocarbons, polychlorinated dibenzodioxins and polychlorinated dibenzofurans) Qoth at
national and regional level.

Keywords: transprt, emissions, air pollution

1. bHvod

Doprava L. es k® republ i ce pSeﬂsnaahje/ysdebthzp
zhl avn2ch faktorT, kterl pSi Sv®m rozvoji n
NejvDtgtomobd2lkmRBru pSingleg? d o pseapwijevujes i | ni |
pSedewg2omukci emi s ? zneli gSuj2c2ch ovzdug?2,
zejm®na ve velklTch mRDstech s vysokou hust ot
plynech je obsageno znaln® mnogsickyl §n®kti ek

ako

dokonce karcinogenn? Yl i nky. Dal g2 ] n

pSisp2vaj?2 k dlouhodob®mu oteplovg&n2 at mosHf

a
®
VIiv dopravy na givotn2?2 prost Sellzasgtei neyavdlu g
vybranlTch stanic2ch automati zovan®ho i misnz2h
zat2gen? ovzdug? silnil| n?2 dopravou a pravi
mnogstv2 znel i gSuj 2mcihl nl28mieBkm idosrioo] di ubki ol vaanncl ec hz
pol2taj?2 pro digaklyopSH@mpr vatj églPokE§n2 Ht mosf @
metan (CH) , OX|d20)jush§t|@jN znel i gSuj 2 ce2miosvnzzd ul giz2mi t
oxid uhel natl (CQ) nemataxey @y pdysa®u ulif N®Ovod?2 ky
apevn® | 8§stice pro dieselovs8 vozidla (PM) a
zdr av?: okbdos{Bb) iptoll yas©mati ck® uhlovod2ky
bi fenyl y ( PCB)dibanzep-didxigya Hitheozofurany(RGDD/PCDF).
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2 . Mat er i 8l a metody

Pro vipolty celkov® rol n2 hnooeln® sjtRd d o8ttleikv Tecn
kraj2ch se poug2vs§ AMetodi ka st andoprngvydmi
(Duffek, Adamec, Huzlik, 20060Met odi ka zahrnuj e pouze emise
dopravn?2ch prost SedkT,r omye z aehrerkujrd c le@ i seen e 1z¢
el ektrickT mi v arwit diry[, nerdiopemiveaéclz stroj T a
vzemPDdRN| sstavebnictv?z, arm8dhD nebo dom8cnost

Vipol et spodruberbdpprapghjlei vpar vn2 kr ok cel ®ho post
prodanich paliv se po odpoltu spotksdénp mi mo
koeficient c h ar ankzt malivy akoppenmi b Rn @av Shpwld iemilmid v
apalivy nalkdwpgem mi LsBH.§l Baltmi =z i gtilmedrtuspot Se
dopravy rozdDIl 2 mezi ednotliv® druhy dopr av

J dru
poug2?vaj2cvah Stppmcpatidaj T o vIihSevnosti [
spot Sebovan® pS2slugnlim druhem dopravy. Spoa
vykazuj ? znalnhD rozd?I n® roln?z kil ometri ckod

pr TmDrn®hobRBlodnhAaAolprwozidl o, p'?a‘[hmﬂﬁﬁyrp@va.spotée
Odhad probDhu je kontrol ov&mzothalke d Rjug ep adnylhra n
skladbu vozidel za provozu.

Z8sadn? rozd?z| t ®t 0 metodi ky oprndt ived S2pvIBjod
stanoven? emi sn2ch faktomrdcovEmitRamss zi a KMSo rAc
at voS? ned2l nou soul §st met odi ky. Pro stano
vozi del silnil n2, gel ezni | n2 ak ®v opdrnPmDd gpr a
stanoven? prTmRrnich emisn2ch faktorT | etec
kter8&8 odr§g2 zastoupen? pS2s|hodnot@iha Efljseut o v ®h
vypol 2t8ny v8§gen® pr TmDry ptreok jdeadtn oEfl i ¥ ®N prod
pSej2m8&n poznat ek, ge% sanMisn® @@ % aevn €g02d ANL@ |
a4d0% emi s2 PM oproti kl asick® nafth.

Kdi spozici je rozs8hlT soubor namiSemilicth h
j 2zdn2ch r& gj meah,st Bt estiiclknyi | npr adcoopvr8anwh  pKa
18k at e geoerlikkovzD sl edovanlTch 23. Hodnoty poug2v
prTmNRry vgech znaikomispomNDS8entozdPHben® Ef podl
sezpomPDd8[l ni |l n2ho, silniln2ho a mRDstsk®ho re

poug2vaj ? 4 statistick® e@mlrameimPr, api vmebdiw
amedi §n. Pro vDtginu kat egkode 2h osden optoau gvavha j ¢ d
prod d Dnl ch mNDSen2? emis? a zastoupen? dan®ho v

Metodi ka vipoltT emis2 2z dopravy je n§stroje

celost8&8tn2 i krajsk® Yrovni. VIisledky vipol
evropsk ¢ h i vnitrost8tn2ch dokumentech, j ako |
(Rolenka dopravy LR), MGP (Zpr8va o g@givotn?2r
apod. Z visledkT je tak mogn® posoudit, zd

udr gitel n®ho rozvoj e.
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3. Visledky a diskuze

VIivoj emi s2 jednotlivich dHe®khTepobriaveg je
v tabulcel.

Tab.1Emiseg ednot |l i vich druhT dopravy

Druh dopravy Doprava
IAD SVD SND , celkem
2000 7225 1160 3 044 326 16 520 12 291
2002 7 901 1375 3609 295 13 533 13 746
[t(i:sc.)i] 2004 9 208 1692 4582 285 19 947 16 733
2006 9 697 2009 5 489 260 19 1086 18 560
2008 9 809 2054 5 655 329 16 1170 19 033
2000 1231 175 312 20 1 99 1838
2002 1076 210 350 19 1 106 1762
2004 962 242 403 18 1 181 1807
2006 799 282 458 16 1 207 1763
2008 728 275 444 21 1 193 1662
2000 1 063 53 137 19 1 70 1343
2002 1350 64 173 17 1 75 1 680
'\Ef]o 2004 | 1772 80 261 16 1 127 2257
2006 1923 95 334 15 1 146 2514
2008 1770 97 363 19 1 162 2412
2000 | 181289 | 12167 | 86281 | 2052 99 485 282 373
2002 | 148378 | 14511 | 91620 | 1855 79 756 257 199
2004 | 127445 15745 | 92161 | 1795 118 1028 | 238292
2006 | 95383 | 17904 | 97062 1638 118 1001 | 213106
2008 | 82410 | 16961 | 85437 | 2072 99 1081 | 188060
2000 | 41505 | 10497 | 41493 | 3526 170 1910 | 99101
2002 | 31370 | 12603 | 45230 | 3187 136 2050 | 94576
I\Etc])x 2004 | 27275 | 14690 | 48793 | 3085 203 3 487 97 533
2006 | 19584 | 17163 | 53524 | 2814 203 3985 | 97273
2008 | 16311 | 16821 | 49201 | 3560 170 4 406 90469
2000 | 36395 | 2174 18 462 487 23 275 57 816
2002 | 27635 | 2642 20012 440 19 340 51 088
2004 | 22806 | 2833 21026 426 28 529 47 648
2006 | 15333 | 3242 22711 389 28 572 42 275
2008 | 10700 | 3051 20733 492 23 628 35 627

o Y



AZ1TtEtAYLl HAMAOZ . A
aST Ayt NBRYN 12YyF¥
t NFKI 1T O o

Druh dopravy Doprava
IAD SVD SND , celkem
2000 813 229 622 73 4 32 1773
2002 935 274 746 66 3 34 2058
Sft?z 2004 1162 361 993 64 4 58 2642
2006 314 66 179 8 1 66 634
2008 318 65 180 11 1 73 648
2000 58 - 7 - - 2 66,89
2002 5,78 - 0,73 - - 1,71 8,22
2004 2,09 - 0,00 - - 0,00 2,09
2006 1,00 - 0,00 - - 0,02 1,02
2008 0,98 - 0,00 - - 0,02 1,00
2000 861 1124 2923 272 13 0,0 5193
2002 734 1344 3174 246 10 0,0 5508
FES/' 2004 912 1451 3310 238 16 0,0 5927
2006 958 1647 3 565 217 16 0,0 6 403
2008 936 1653 3509 275 13 0,0 6 386
2000 13,41 0,57 1,50 0,10 0,005 - 15,588
2002 16,26 0,69 1,78 0,09 0,004 - 18,839
2004 21,46 0,85 2,31 0,08 0,006 - 24,724
2006 25,81 0,98 2,68 0,08 0,005 - 28,962
2008 27,29 1,05 2,88 0,10 0,005 - 31,39
2000 233,4 0,0 0,0 0,0 0,0 - 233,4
2002 241,9 0,0 0,0 0,0 0,0 - 241,87
P[tC]B 2004 263,1 0,0 0,0 0,0 0,0 - 263,12
2006 252,5 0,0 0,0 0,0 0,0 - 252,5
2008 246,8 0,0 0,0 0,0 0,0 - 246,8
2000 115,3 4,3 11,4 1,2 0,1 - 132,3
2002 81,4 5,1 13,6 1,1 0,0 - 101,2
2004 65,9 6,4 17,3 1,1 0,1 - 90,7
2006 39,1 7,6 20,8 1,0 0,1 - 68,5
2008 30,49 7,7 21,4 1,25 0,1 - 61,0
2000 238,1 4,3 11,4 1,2 0,1 - 255,1
2002 167,9 51 13,6 1,1 0,0 - 187,7
FES}S]F 2004 135,8 6,4 17,3 1,1 0,1 - 160,6
2006 80,2 7,6 20,8 1,0 0,1 - 109,6
2008 62,28 7,7 24,4 1,25 0,1 - 92,8

Pougit ®IAR kirnadtikwi:du 8l n2 auSuWwmoibliniolvig2 doeSajvms§
SND-si Il niln2 n8§GDgeéhzrzdop VRwaamr?a wWdea,pleteal§ a, LD
doprava

M NKNIN
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Jakzt abul ky vyplTvg, celkov®I gmimkeul pmvndecanT ¢
klesajdTslaedku vpokl esu produkce tRDchto | 8tek
kter8&8 se na cel kovlch emi dRvcohd up opdo?ul 22 vn8enj2v 2kcae

standardnh montovanlTch do osobn2ch automobi
oxiduj?2 CO a uhlovod?zKky. Nov® technol ogi e v
paliva. Opalnl trend jevyadnpaithrmi] w2 tWehd
asilniln2z n8kladn? dopravy, kdy jejich produ
nedok8ge vykompenzovat vIiznangmicin &ricshtt op Sdeopp
m- dT. Jedinou l i mieamBvahilopr akydl jeijnalg v pro

dopravou ag do roku 2007 m2rnhD stoupala a n\
pozorovatw S2 pasd Nj €Rog cel kovs8 produkce dopravou
zej m®p &2 pwadi osobwn® @ @ pdolasw yeidll u poug?2vsgn?

zajigSuj2c2ch dokonalejg?2 pala@l8ovc8nz2sipanliilwma.
asilniln2 n8kladn2 dopravy, axled kwv®o pag o2& i
N:O a CQ, (ivr §mcddukrce jednot | i vl mi druhy doprav
odr§gej2c?2 zvli g2 paqditaNe®d yp puwudd wSmae 2007at al y z
vgak doglo k jeho stagnzﬁ)ci,li PSpbmab@istat €
byla takR®oe¢8&l ekonomi ck8 krize, Spojeng8 s Vys¢
2008, kter8 vedla k poklesu re8l n®ho HDP a z
v roce 2008 poklesla spotSeba nejen an)tomobi
al e, poprv® od roku 355 Qi€ tun narﬁ@?ﬂd:srmw).@Emieeafty
nelimitovanlch gkodlivin nen?2 ogn® charakte
individu8ln?st®updluadcaloS0Ooku ZOOOSarPoszzray/e
vpalivech ygpkmdogl pn&a&mn®mu pokl esu. Obdobnl
vpS2padnh Pb, kterT odr&83dg2 poudg2vsg§n2 Dbezolovn
oxidac?2 | 8§stic uhl2ku iBAE€p abmnmwethi opkSis | t2ekpl,
p8ry a chl -ru, postupnhi klesajz, emi se PCB
Yar ovni . Naopak prodwHaeeadmil memskapizdyaVst ek
PAH) nad8le stoup8t8§mcehpyiowbvodojehEmdepravy

uvedetyvt abul cegdafvtbtk®h® zn8zornhDn2 pr TbNDhu.

j emi spedneodtnioitvi@ vk i

Tabul ka 2 zachycuje vivo
ch produkecaeyamustotyr | i t @

vuvedenTch letech. Jeji

dopravn2ch s2t2, Nejvygg2p8mpadP vBt igny agk
St Sedol eskT a JihomoravsklI bkblastgch sal zHlaanwnn2m m
pod2l em obchodn?2 |demmowstpSianrsgrandie/bznvak gdear@® asv |
pSepravu rTznlch virobkT.

Pod2z2| emi s2 produkovanTicht RmM2p rawoddiu gk jacved k20 v
patrn®, doprava se nejv?2ce podx,lzheman®nﬂi)elp|agt
aSQ.Vt ®t o stoiuvjieslmwt n® upozornit, ge uvedenld
stanoven pouzep S2 padhN Ukssuvarncl ophr osdpal mejascéd mi zgpe oz elsly
| 8stmeepal ovac?2ch proces‘[ jako jsou obrusy
obl oJems2usgppenze, cod by uvedenl pod2]| zcel a |
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Tab.4aTrendy viebgeb2mbk®g 2000
Druh dopravy Doprava
IAD SVD | SND GD VD celkem
co, co, co,
Vzr N,O N,O N,O co,
co, PM PM co i~
PAH PAH PAH NO, o
PCDD PCDD VOC
PCDF PCDF SO,
CH, CH,
N,O co co N,O
SO, NO, NO, CH, SO,
PCB VOC VOC PCB
- SO, SO,
CH, CH,
Pokles €O CO
NO, Pb Pb NO,
VOC SO, SO, VOC
Pb Pb
PCDD PCDD
PCDF PCDF
CGo,
CH,
. N,O
Minimum CO
NO,
PM
PAH
PCDD
PCDF
CGo,
) co
Oscilace NO.
PM PM
VOC
PCDD
PCDF
CH4 ;g%
Pb Pb N,O
PCB PCB PCB Pb voc
PR PCDD
PCDF

12y 7%
O b

M NKNIN
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Tabh 2

CO;
[tis. t]

CHa
[t]

N.O
[t]

CO
[t]

NO,
[t]

vocC
[t]

Produkce

e mi

SZ

kedindechi VMRch

gkodl ivin

\Y

KUK [ ULK | LBK | KPR

2002 | 2074 976 894 326 964 3 515 796 699 850 1514 963 665 1221 | 1400
2004 | 2766 1061 1087 391 1001 529 840 764 1167 1758 999 706 1237 1481
2006 3298 | 1148 | 1256 444 1055 552 893 833 1422 | 1982 | 1062 753 1280 | 1506
2008 | 3383 1173 1293 455 1079 563 913 854 1466 2039 1091 769 1308 1528
2002 255 121 110 49 119 65 98 86 103 204 117 82 163 269
2004 280 109 110 49 104 57 87 77 117 199 101 73 141 302
2006 289 102 109 47 94 50 79 73 123 196 93 68 133 309
2008 291 102 110 45 93 49 80 74 124 192 93 67 130 291
2002 236 114 100 45 111 63 93 78 93 190 106 77 154 250
2004 356 142 136 58 133 75 113 98 142 244 127 96 182 353
2006 424 154 156 65 142 79 121 108 171 269 135 103 195 398
2008 404 146 150 61 135 75 115 103 165 260 129 98 187 388
2002 | 39333| 18627| 16963 | 6243 | 18292| 9966 | 15167| 13217| 16 008| 29044 18084 | 12 650 23 564 | 27 832
2004 | 41 076| 15937 16 068| 5891 | 14999| 8069 | 12629| 11 375 17 121| 26 265 14 817| 10627 18 834| 23 889
2006 | 39 726| 13925| 15073| 5394 | 12796| 6768 | 10860| 10057| 16 989 23913 | 12 798| 9160 | 15670| 19 264
2008 | 35107 12279 13345| 4759 | 11286| 5955 | 9576 | 8885 | 15060| 21 137 11316| 8075 | 13789| 16 739
2002 | 15350 7076 | 6652 | 2351 | 7081 | 3584 | 5818 | 5217 | 6473 | 10870 7306 | 4887 | 8572 | 8675
2004 | 17052 6347 | 6802 | 2333 6023 | 3039 | 5021 | 4689 | 7467 | 10682 6213 | 4219 | 7121 | 6980
2006 | 18329| 6161 | 7153 | 2374 | 5683 | 2838 | 4773 | 4594 | 8238 | 10967 5933 | 4003 | 6571 | 5752
2008 | 16 970 5685 | 6643 | 2197 | 5243 | 2607 | 4406 | 4254 | 7666 | 10175 5499 | 3694 | 6057 | 5242
2002 7798 | 3678 | 3365 1232 3617 | 1959 2997 | 2620 | 3188 | 5733 | 3592 | 2502 | 4634 | 5387
2004 | 8224 | 3168 | 3231 | 1170 | 2984 | 1589 | 2510 | 2275 | 3461 | 5243 | 2973 | 2112 | 3711 | 4524
2006| 7914 | 2742 | 3030 | 1061 | 2521 | 1314 | 2136 | 2000 | 3437 | 4760 | 2555 | 1798 | 3043 | 3453
2008| 6718 | 2302 | 2592 893 2120 | 1092 | 1795 | 1694 | 2956 | 4040 | 2174 | 1508 | 2530 2671

Gkodl | Rok Kraj

M. NKNISN
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KVK | ULK | LBK [ KHK | PAK | V¥YS [ JHM | OLK | ZLK | MSK | PHA
2002 | 337 | 155 | 146 51 155 78 127 | 114 | 141 | 239 | 160 [ 106 | 188 191
O, [2004| 466 | 174 | 185 65 165 84 137 | 128 | 204 | 293 | 170 [ 116 [ 196 197
[t] 2006 | 107 38 41 15 35 17 28 26 46 64 35 25 42 50
2008 | 108 38 41 15 35 17 29 28 47 66 35 25 42 52
2002| 0,08 | 040 | 035 | 014 | 0,39 | 023 ]| 032 | 027 | 031 | 061 | 035 | 027 | 054 | 0,77
Ph 2004] 0,33 [ 024 | 0412 | 0,05 [ 013 | 0,08 [ 0,11 [ 009 | 0,13 [ 0,22 | 0,12 | 0,09 [ 0,18 | 0,30
2006 | 0,17 | 0,06 [ 006 | 003 | 0,06 | 003 | 005 | 004 | 006 | 010 [ 005 [ 004 [ 008 | 0,15
2008| 0,17 | 0,06 [ 006 | 0,02 | 0,06 | 003 | 005 | 004 | 006 | 010 [ 0,05 [ 0,04 [ 0,08 | 0,14
2002 | 943 | 422 | 409 | 140 | 128 | 204 | 350 | 322 | 411 | 643 | 457 | 295 | 491 | 412
PM [2004] 1108 | 401 | 448 | 147 | 382 | 183 | 318 | 304 | 501 | 686 | 408 | 266 | 433 | 324
[t] 2006 | 1283 | 424 | 507 | 163 | 391 | 191 | 327 | 321 | 589 | 766 | 416 | 274 | 441 | 312
2008 | 1280 | 422 | 506 | 162 | 390 | 190 | 327 | 320 | 588 | 765 | 416 | 274 | 440 | 305

Pougi t ®PHAk hlaant2k ymRDst o

PJriahhaal, e sckHGJki rhaojmo r aWM k-Kakt ay ar & Krlaj ajVysd¥Y &n

KHK-Kr §1 ov®hr ade<lkilb ekrreacjk,T - MB Kag v, s kMSsK e z s&ITo nkoruacjk,T
Pl zeRs kI -SkrSeejd,o | TsGkbs ke ak |

10

-AL&nskILKTr aj

Qflaka jd u b PAKT-

kraj,

’
z
C
~
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Tab. 3 Pod2|l dopravy na cel kov®m zneli gt nDn?2
2003 | 2004 | 2005
CO; 9,67 | 10,19 | 11,00 | 12,58 | 13,31 | 14,52 | 14,70 | 15,53 | 15,76
CH, 037 032|031 033 033] 033 031 ] 0,31 | 0,30
N,O 6,20 | 5,72 | 6,63 | 840 | 8,67 | 9,72 | 10,22 | 10,12 | 9,60
(6{0) 43,58 | 43,60 47,10 | 45,21 | 41,76 | 47,36 | 44,08 | 41,10 | 43,06
NOy 30,87 | 30,94 | 29,72 | 30,67 | 29,91 | 35,11 | 34,56 | 33,46 | 34,87
vOC 25,47 | 26,10 | 25,17 | 25,36 | 24,12 | 26,62 | 23,58 | 22,64 | 2107
SO, 0,67 | 0,79 | 0,87 | 1,04 | 1,16 | 0,28 | 0,30 | 0,30 | 0,37
Pb 63,28 | 19,23 | 17,41 | 12,88 454 | 2,21 | 2,39 | 2,40 | 2,39
PM 908 | 803 | 938 | 757 | 7,85 | 10,44 9,43 | 9,83 | 9,86

4 . Z8vDr

Doprava, pSedleegémkss,iljnel mds mod 8Seslkolsnv Nd ® kv @
mNS2tku roste ve vRDtginhN sledovanich ukazat
objemy apod.) podstatniy riPR] e PmD med pSWGEU |t
igkody na givotn2zm prostSed?2 a zdrav? obyvat

ve vifukovich plynech I|m|tov,§knlyespa5}2FsImJGg)rulm
P M. Ro v n vl rdaoczgnl®muk pok!| es u jpernoldcahiatse t § ko ¢loihwin
hmot, kter8 je rovnhRDg Il egislativnhD upravena
sviznamnim viivem jakakai gnaotzn? ap? os$tl Sedk a

viznamnTinpphkl eggvch | eitS8ech se nepSedpokl! §

Literatura

Dufek, J., Adamec, V., HuZl8itkek XneMetSdjKka?
z dopravy. BrnoCDV, 2006, 36 s.
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NOVE EINDY VE FENOLOGI CKEM POZORQVCI
NA MEZI NCRODNE FENOLOGI CKE ZAHRCDC
V DOKSANECH

NEW TRENDS IN PHENOLO GICAL OBSERVATIONS ON THE
INTERNATIONAL PHENOLOGICAL GARDEN (IPG) IN DOKSANY

~ Daniel Bareg, Martin Mognil, JisSz N
Leskl hydrometeor ol ogi cd4d182Daksangv, Obser v:
daniel.bare@chmi.czmartin.mozng@chmi.cz nowegseznam.cz

Abstract

International Phenological Garden in Doksany was founded in 2001. Obseryations
methodically managed Humboldt University in Berlin. The onset of phenological stages is
recorded inthe electronic applications on the Web University. In September 2006, we
proceeded to monitor the observed plants by the camera. This should bring |greater
objectification of phenological observations. Initially, only the images documenting the
emergence fodifferent phases. Later, continuous imaging was initiated with an interval of

1 hour. In 2010, the surveillance was expanded to include another imaging camera with an
interval of 30 minutes. Both cameras are connected via a computer network, whidhgg sav
the images on a computer.

Canopy greenness is quantified using two different approaches: from digital webcam images,
using indices derived from red, green and blue (RGB) color chdmigdtness and with
satellite remote sensing (e.g. NDVI). Phenolaglicobservations are supplemented |by
microclimate measurements and measurements of @2€hange between atmosphere and
biosphere. In the future, with the addition of optical spectral measurements.

In 2010 the project was launched: The relationship betwiengbogical observations and
CO, dynamics of the IPG Doksany. The main objective of this project is to analyze the
correlation between the biospheenosphere COexchange and phenology developments.

The project supported the Ministry of Education (prof@€10010).

Keywords: International Phenological Garden, phenological observations, monitoring| CO
vegetation indices

1. bvod
Mezi n§rodn?2z ahern§flRoygviocsk’® samostatnou s28 fenc
vri § mc i Egouspy| &8st 2 ohkgi ukMe zBEenkBreodn2 bi omet e

spolelnosS$byl(al SBgl.ogeng§ v roce 19ém7 ldebu Schn
projektu byl o standardi zovat fRrotovligegihmky§ | PdGz
jsou situoB ny podopadmhnESensgnN r ovtirnanvin 2 pno vprocrho s :
snDkoli ka stromy), vyug2vaj?2 stejnou metodik
nej | aisn®f it wt T, uni ver zit a botanicklch zahr
z2sks8ny klbhezppyvt€8éadn2 M okobtolvPGBummetebiol vgi
(Chmielewskj 1996, Bruns a kol., 2008hmielewskj 2006).

12


mailto:daniel.bares
mailto:martin.mozny@chmi.cz

AZ1EtAYF HAaMNZ . A
aST AYI NPRYN 12y F¢
t NI KFE 17T® O o

Mezi n8rodn?
pozorovs8n?2 |

e n(tPG)ovg | @ kkes aznaehcrhs dikyal B9 %Z%,| ogrew m?
ou do $tou pme® vw&dd 2crkoyk uS22d®0 IHu mb o | d
tu

f

S

S p

Wl z8Brgt2DOh0o06pr oj ekt celoroln?2ho
p a

vBer |l 2nn. N § f enaf88mc?2i jed ekzomamek®v &mp |
univerzity.b S

kamer ou. |l nspirac? byl tu pBemy @trends, 2608)g Mreloi ¢ k ® h
studi2 potvrdilo viznam digit8&8ln2ho sn2mkov
verifikaci s a t (6rhhiarhankblg 2006,pNeko® 8 &ol., 2007, Richardson

akol., 2007, Crimminsa Crimming 2008, Bermbdn a kol., 2009). Fenol ogi ckT v

jednotlivich Toetlzeinkpltaoch ppedshcgcybt T jedno
vivoj) ob dajmfozuntd ne?k o s y &ilan®asSchwartz, 2000
Fenol ogi ck8&r pmezobr d \P&nsoouk scharpy! nNrmad i ¢ k 8ni kDS k h

mNSen2 vimddmiy &£tOmosf ®aonoabpelbsi D oy Bap teigc k 8
akol.,, 2009) Vr oce 2010 byl spmgeznDn fpno) egt c KAIVmt pli

adynamikou CQvl PG Doksanyif. HI avn2m ov2zI8§ e mmi o jvezkt t
mezi vImAmaowoC€B®Gran2 biosf®ry a atmosf ®ry a f
2. Metodika

Obseryatoé LHMDP Doksany se nach#§8z2?2V3¥ELBEs tsec k @
g,. L1OWAEd.,¥58mnm. ). Pro si mulranczi mihkordonk® hiomautni2cskt

af ot oapplt §vytvoSen 3D modd&im? &b BE&? \J &t odSeb SRo kp:
zv | s ttahgtamodelu na obr. 1.

Obr. 1

Uk8zka vIist
model u Obse
Doksany

N2 sn2 mkn®v §no?t osaep az Bd LawmPanv & di
Ol ympus. Ob hasobayangtygaj soum8Sh&l kawl) nddhlo§ dv
z pol 2tale v budovi, kde |jsou ukl 8d8ny p o
analyzov8ny pomoc? spRacdrl AEbo ¥Y¥ohtrweg8ltu SPG
vysokl stog&r s |idly prolmiskiokal igwalriwkgnt
avl hkosti vzduchu, sr8gek, tgl ab&llmklhsta VYPVdy
altySi sn2mal e pgoeycm®diSemal e€€0j sou pSipojeny
dostupni pSes s2Sov® pSipojenz. Observatos$

Pro kontinu§8l
a
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standardn2m meteorol ogi e3K0I0M , mMYSerezm nahds & 2
webu www.obsdoksany.cz.

Fenol opmdzdkr8ovVv §n 2 j sou provg8dhDna podl e pl atr
Humboldtova univerzita http://www.agrar.htberlin.de/struktur/institute/nptw/agrarmet/
phaenologie/ipgp Mapa sas kt u8I n2 m r o0z m?2 srtoltne2 m2 0sltOa nji € d @G
obr.2.Celken se jedn8 nd ch® ugndasntildd®,.y Xr omhD Doksan s
ostanice Kostelec a KStiny.

Obr. 2

Mapasr ozm?2 st Dn?2 mocs t a
2010 (v LR Doksany

3. Visledky a diskuse

Vt ab. 1 je uvedenst Bmwomn8AB1M8st UPskyl obec!
detekovanlch pozor ovaftoetloeanp aar 8atnual I zou sn2 mkT

Tab.1 Srovng8n? ngst
t

; /n pu fenof8ze zal 8tek ol i st
abS2zy plSit® de o]

v aln ®s p d mfodftoawaapt aerl Setnu  ((Oasn))

Fenof 8ze Pol 8tek fenof8, Pol 8tek fenof §:

Obs Cam Diference Obs Cam Diference
Zal 8t ek 8. 4. 5.4. +3 15. 4. 13. 4. +2
Ol i st Dn2 15 4. 13. 4. +2 18. 4. 16. 4. +2
Ol i st Dn2 224, 20. 4. +2 24. 4, 22. 4. +2
Ol i st Dn2 28.4. 26. 4. +2 28. 4. 27. 4. +1
Standar dn? fenol ogi ck§8 pozorovs8n? j sou zZ a
rozpoznatelnlTch f8z2 podle dan® metodiky. M
meb di k a LHMD ol i 40Dn2%. 100i f BO enace me z i Yad a
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pozorovatelem a z2skanT mi anallTzou sn2-mkT
2 dny. Na obr 3 Jjsou z8MBrisade28. ¥t a@»4& 20f40e nt u |

8. 4. 2010

15. 4. 2010

22.4. 2010
Obr 3 Sn2mky
500 A 0.6
0.5

E 460 -
o
= 0.4 =
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Na obr. 4 jsou zobrazeny,vproTrm3rntu® | dpsokady2 | olb@en
zelen®tmamé¢ywuv od 1. dobrdBzkl5.e5.pa20b®, 4He
prov§sgz? pokl esvaktonmmocsef n@& Srespalaelll gC®Og @ atvky publ i ko
Ahrends a kol., 2009.

Uvedenl pkizspBveael prosphRgnowsyu dii giots§riendkody u g
pro automati zeean®&nhuohPpsztow 8nél en® hmoty. Z2 s
zmNDmbarevnich hodmpotl epbdsw&iPt 0 MW2em e &Y 310 kv@&m

prostorasvyd®m®nmn rlozIlNjgenkrut N® cpn®gi t ou met odi k
ovDSit na del ¥ hfdold pepSeovmna ®ho diggi t §1 n
posti hnout denn? dynami ku fenohobl ek®mdj ekt
opakoxask8vat kvantifikovateln8 data digits 8

vel k® mnprgsd¢ov§vanich vzorkT v re§ln®m | as
ainterpretovatje el evantn2zmi statistickI mi postupy

Diference mezi Vad aj i pozorovanl mi pozorovat
vel k®. Domn2v8me se, ge vysok8§ ~citlivost 0

zpTsobuje o nlled ekDVMjRy A emHStS§wpe nedg u kil asi
okem. Ko cazsd rcckve§cepS ejssi@y amtbjenpladoprb jeden spe
lasto volds t 0 2 cl?2i, .MejSiosnt ot y v datekdifoermad |i azgatvismkni® h

| a szpJos enpzmamivp o d m2 m&f¥enA neg8§douc?2 mi viivy poz
objekty) a meteorologickimi podm2nkami (nap$

4. Z8vDr
Vyudkiotnt i nu§l n2ho sn2mkovgn2 pSing§g2 mnoho vI

Vizu$lzm?r op8n?2. Posti hnut 2 denn? dynami ky f
model ovSma IC®z hr an? me z i atmosf®rou,a bi os
pozorovg8n?2 mohou zlepgit kvalitu a pSesnost

C2lem projektu§me@|Dadosvamy®hjoe vvyt voSen2 mode
CO, me z i bi osf ®r ou a altanoesv ®mw u p v Eb Dvhaut afthein oMl
apoviDtrnostn2m podm2nk§8m.

sphRNDvek byl zpracovsg§n d2zky gr

PodNDkovgnz: PS?
Femnplo@aorovs8§n?maaMdynarkdo?2 CDen
A

AVztah m@gtik
zahr S§8hacks asnec h
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APLIKVCCIA DNOVhCH S\EAD IPMCEONNTOOMOS PODCRSK L
PDDULEGI SLATCRRAKRAI CKE£ PROBLEMY

BOTTOM SEDIMENTS APLICATION TO THE AGRICULTURAL
SOILT LEGISLATION AND PRACTICAL PROBLEMS

Robert Baszo
Sl ovensk8 poOnohospod8rska univer zi

robert.baszo@gmail.com

Abstract

Modifications of small water reservoirs in the past focused primarily on addressing issues of
capacity and stability of the reservoir capture. By the impact of changes in the use of reservoir
surroundings, by acceleration of the erosioocpsses on the adgnt landand norperiodical
maintenance of the capture leads to morphological changes in the reservoir, which causes
changes in the in the reduced flowage of the basin and thus in changes of the flood protection
degree of adjacent land. This reduces the accuronlgtirt of the basin and subsequently its

economic use in fish rearing

Bottom sediments of dams are products of erosion of agricultural and forest soils, the main
flow of the river basin and tributaries connected to the damsgstem of dams. They haye
the basic properties of surface layers of soil erosion

Key words: bottom sediment, subsidence, the origin of the bottom sediments, dam, water
reservoir

1. Pvod

Zo stranyYWrEiuaplpisk&ciu | istdaopehshkhlcshedk meav
poOnohospod8rske ptdy je, preto ge si uvedo
ktor® s% D&6siaheunh® strane druhepdposuep?! dng
li ge SagnppOhabospod8§rskej viroby

Listiarensk® kaly a dnov® sedimenty ve svojcC

vigivov® a pedomelioraln® zlogky (dus?2k, fo
kapli k8ci i do poOnohosepomil’s?ssst{lch% @Jldzltsg/4lk)as
apotravinovi r eSqperelcch ikadrkoe/rmt rvSc iz&clh , preto
aplik8ciu do ptdy, aby sa zabr8nil o | ej kK ont
aaby sa v pltdd amemhrsd&kma kialliy lai sdtnov® sedi ment \
vget kT mi negatz2vnymi dt sl edkami

2. Matmeti -8§dy a

Dnov® sedimenty a ich vyugitie

Dnovl sediment je materi§l vySagenl zo dna
visledkom pr 2vr oadnsHahtcprvolcasmmcé§rzsnkyyvcyh pao Olne i
povod?2 tokov a pr2tokov. PodOa rTchlost.i pr:
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identifikuje zlotgewi @akang@tvi kdpisedk ynmea pi e
2]l ovitgl maveriva| gine pr2padov S vysoklm
zrnitostn®ho zlogenia sa vyug?2vaj¥% naj m? v
k zwnbdnpoOnohospod8rskych ptd.

s ky
o |
S

Chemi ck®, fyzi k8l ne a mec hamilckh® t olkogEdniae ns§
vl esnej alebo poOnohospod8r skej krajine s¥

Oudskou |innosSou v danom Y%zem2. Preto val|g
odpadmi a inTmi priamo defS&Wovat e@mpirmikl| adr @
ngdr geSovdaaliies n§dr ge, bi ologick® rybn2ky. R
mognosti zapracovani a DS do ptdy j e rozs
kontaminanty s¥% gpecifick® tium¥% gyemahl gehpmpao
ale naakumuovan2m ich obsahu v sedimentoch-sa ic¢c
nosS pr2rodnimi procesmi je minim8lna.

Obsah rizikovlich |1 8tok najm2 kovov v povrch
voda-sedimenh . Pri vygg2ch hodnot8ch pH narast§g i
uOahluj ¥% naopak ich uvoORovanie. Na migr&8ci
ioxi d-akdok| m®enpkoyd prostredia. \ niektorTch
(bezprostrednej 1Ib2 z k o st i di aOnic alebo niektorlTch ¢
obsahova$S aj organick® | 8tky ako s¥%¥% c-hl -rov
Oovod2ky, preto sa vygaduje vykonanie analyt
ptdy.

Dnov® mead vy, ktor® s¥% negat2vnenosvduw vaorn® z
bodovich zdrojov znelistenia) a nespORaj¥% p
vyugi S ako druhotn% surovinu na aplik8ciu
nakladaniesinmi podl i eha pmdQaakwvl §gtnredlea preédgil mi
so z8konom o odpadoch.

Legislat2vne podmienky

Z8kon | . 223/ 2001Z.z. o odpadoch

Kaly z listenia komun&lnych odpadovich v?td
oodpadochaozmenedao p|l nen?2 niektorlch z8konov zarade
PodOa Vyhl 8gky | . 284/2001 Z.z. ktorou sa u

komun8lnych odpadovich vid zaraden® ako o0st:
PodOa tohto zS&8kadhwa pevipniniodzmodnopcovaS odpa
alebo odpad takto nevyugitl pon%knuS na zho
zhodnotenie je druhotnou surovinou a nakl ad
zhodnocovania Oanpo8dfSouyRLO0O pBod&§kona o odpad

Yal el dosiahnutia pr2nosov pre poOnohospod§r.
NakoOko z8&8kon | . 223/2001 Z.z. ol ohkdpa8hkahow
neupravuje problematks hodnocovania | ils§cdciacenddk ®h'od k,al ko
ustanoveni ami |, Mi ni sterstvo ptdohospod8rstva
a vyug2vanie poOnohospodS8rskej ptdy vypraco
upravuj %ypadpriikcie |istiarensklch kalov do
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Smernica Rady Eur-py |. 86/ 278/ EHS o ochrane
pr2pade, ak sa poug?vaj¥% kaly v poOnohospods§
Zhodnocovani e LK | e celospololenskimr®robl
hOadan2m opti m8l nych postupov, ktor® zabezpe
tak aby neboli pogkoden® zIlogky ¢givotn®ho pr
Poug2vanie |istiarensklch &kalov v poOnohosj
| 86/278/ EHS o ochranggi vot n®ho prostredia, predovget

poug2vaj¥% kaly v poOnohacsapiddS§rksttore§ (jNea |l 8 }ul ¢
pr8vnych predpisov EDB v obl asti odpadov®ho h
SR j e zodpiotviecdinoouu zian gttr anspoz2ciu | egislat?2uv)

Smernica upravuj e z8kl adn® podmihe kdduydo pr e P
poOnohospod8rskej ptdy tak aby bola zarule
apovrchovlich a podzemmBivaito mvrigdns 4 Pich kias obiva mi

zabezpel enl monitoring kvality ptdy a LK a
pravideln® hl 8senia EK o mnogstve a kvalite
prostredia.

PovinnosS eppe8k|l EMasi &onkr ®t n ypnacovapi® upriavajd a v k a mm
Smernica Rady 91/692/EHS gtandardi z8cia a r
smern2c o ¢givotnom prostred?2,.

j ej z8kladnich funkci 2 a ¢ivot in@#iprodpcentast r e d i

aodberateOa |istiarensk®ho kalu a dnovich se
apodmi enok aplik8ci e.

Vymedzen2m z8kladnlTch pojmov sa bliggie gpe
ptvodu kalu a dndvlnwh es esdi memrtaowenTdekal z

upraven®ho a neupr avenn®hoapklalku§ csi“a ondal isgan ®p. o Vi
upravenl (stabilizovanl) Jlistiarenskl kal z
Apl i k8ci a shilrvooam®ho, | hest arensk®ho kal u al e
odpadovich vtd, ¢g¥%mp, septikov a pod j-e zak§
renskl kal, je mogn® poudgi S na priamu aplikg©8
Listiar ensskd nr ckzad mine k al z | itsita caircnt?  ooddppaaddoow

zdom8cnost? alebo mestsk® odpadov® vody a ka
odpadov® vody podobn®ho zIlogenia ako s¥% odj
odpadov®upwmalwend m | istipeerksakl engkKkealrdimi pd ogi
chemickou, al ebohadmbellmosuk IYgpdoawamuz mddl ebo i n
splsobuj %cim viznamn® zn2genie jeho ferment
givotn®i prpsetrpeho vyug2vangkajplpkdyiouddol @

Dnovi mi s esdi nseendtirmenty vodnlch stavieb a vod
zmyvom z ptdy.

Lesnou ppledodal el y tohtd)em§lpé>b|~assﬁchogkml gach,
s vianol nl mi strombekwmi namil,chkoeagtetticc kil mi
porastmi.

HObk ou pg(“)nohosaploaﬂﬁcrsjkes}nepjldp'ldy sa rozumie
nad pevnlm ptdotvornlm subsntor 8gomkovaltelbmo pjr

~

kamenitlm rozpadom.
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Producent amenlsikseehe kaf§d8 pr8vnick8 osoba a
podni kat eO, ktor§ ako pt!vodcadoovdipcand uv *|d sptri cad
aproducentom dnoyechprgedi m&ksgt osolipoadhéebat & Q:
vykonsS§vau“daoS8Sadgh sedi mentov.

Apli k8cia |istiarensk®hg ekarIiLlavdaenGDno/wTuchiti;ed
vliastnost?2 zapracovan?2m do poOnohospod8rskej

Ri zi kovimird §tlkealmi z&kona s¥% pgommk$ =z pit 2 edn
alebo antropicklch zdrojov v urlite]j koncen
m!i ge vyvolaS negiaduce zmeny na zI|l ogk8ch g¢giwv

3. VI stiskasiny a
Tab. 1 Chemickl r ovwMaomadeOkodomhKaelegadgnekaom t aj

Kol pagskTi t]339]06605 4520 2,46 | 11,00| 10,40 26,40| 150,0
Kol pagskTi t]334[00660 5020 1,94 | 12,40| 13,20| 30,20| 281,4
Kol pagskT t]371]01130 54,40| 2,20 | 8,80 | 12,00| 24,20| 205,0
Kol pagskTi t]341[00287 54,80 2,52 | 8,40 | 12,40| 26,20] 173,2

T t]3,46|0,1683 57,60| 4,00 | 14,20| 10,40| 32,80 241,4

I
I
I
I
Kol pagskl
I
I
I
I

Kol pag-s vtaahj | 4,68]0,2484 26,00| 2,30 | 17,20| 7,80 | 25,80 227,8
Kol pgch-s vtaah | 4,47(0,0429 53,20| 1,16 | 7,60 [ 9,20 | 21,40| 260,6
Kol pag-s vtaah | 432(0,2369 47,20| 1,62 | 8,20 | 8,80 | 16,80| 145,4
Kol pag-s vtaah | 3,65]0,5223 30,60| 1,46 | 520 | 7,00 [ 11,00 234,4
Limitn® hod 10 750 10 1000 | 300 | 1000 | 2500

Tab. 2 Chemi dkiminad bno rMma @iy @sOd ®ih oz Kol pags k ®h

Ve Okl Kol pag| 765|721 | 364 | 0,017 | 99 |0,70881,5792 0,1809

Vekd Kol pag. |823| 542 | 269 | 0,015 | 237 |0,9746 1,44760,1639

Mal T Kol pag.|683| 728 | 363 | 0,000 | 115 |1,1518 0,2632 0,1226
Mal T Kol pag. | 642| 733 | 374 | 0,030 | 170 |0,8417 0,7896 0,2185
Limitn® hodn| 55 >1 11 >10

21



AZ21EAYL HAMNODZ . A:
aSTAYI NRPRYN 12y TF¢
t NFKI T O o

*Pok r al ovani e tab. 2 ICihreimi rcTkrhi  Mea d@didoe @wi®d ozs
Kol pagsk®ho tajchu

BSK5 (mg.H )
Ve Okl Kol pagskl 0 0 0 0 0
Ve Okl Kol pagskl 0 0 0 2 2
Mal T Kol pagsky 0 0 0 0 2
Mal 1l Kol pagsky 2 4 4 6 6
Limitn® hodnoty >15 >15 >15 >15 >15

Hl avnTm obmedzuj %cim prvkom pmmevdglhi ks&dii melnit

obsah mikroorganizmov, alebo koliFommohoh?! ba
na zvieratf8ial ppoj@sde definovan® ako by ma
Nie je definovan®, |i % @lebebsaealidbitzg§dizd
smernici pri aplik8cii pod povrch prdy.

4 . Z8ver

Zl egi sbath2Gvadéhska s% dnov® sedi menty podOa

napriek tomu, ¢ge obsah organi ckTocbhs alh§ tSakg kjTec
kovov nedosahuje ani ' imitn® hodnoty, to zne
poOospod8&§rsku prtdu po Ypraavree utH §d caneo choyu sCaa C
ptdy obohacov@&Snicraynnll §nti k anmhinea ¢i vi nami
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VASKYT NEBEZPELNhCH DAGAOVHhCH ZRC(
VO VYSOKOHORSKOM PROSTREDC

INCIDENCE OF EXTREME RAINFALL EVENTS
IN MOUNTAIN AREAS

Svetlana Bi| 8rovs8, Anna Pribull ovs§g,
Geofyzi k8l ny Ystav SAV, Met eorol ogi ck®
Geophysical Institute of the Slovak Academy c

bicarova@ta3 apribull@ta3.sk, jmacutek@3ask

Abstract
This paper presents selected statistical characteristics oftdang(1961- 2007) daily
precipitation observations (R) in Skallnat §

during the warm half of the year (M&ctober). Criteria offte CHMI Warning Service of
Integrated Rescue System were used for classification of extreme daily rainfall events.
Evaluation shows that very abundant (R > 60 mm/24h) and extreme (R > 90 mm/24h) [rainfall
events contribute less than 1% to all registerety gaecipitation. Extreme values of daily
precipitation were recorded 6 times (maximum 18. 7. 19704 4 . 5 mm) at |[st at i
Pleso (1778 ma. s.l.)and once (17.10.19921 . 8 mm) at peak stjati on
m a. s. |.). Results indicatadrease in incidence of abundant (R > 40 mm/24h) daily rainfall

at elevated areas (Skalnat® Pl eso and Lomnic
seems to be more favourable for occurrence of abundant rainfall events with low risk|during
lastyears (1991 2007) than in climatic normal period (1961990). No substantial changges
in extreme rainfall incidence were found in the High Tatra Mountains study area.

Key words: daily precipitation, rainfall events, frequency of incidence, mountaan are

1. bvod

Kl 2ma a polasie podstatnim splsobom ovplyvR
|  oveg®l asvnosti sl edujeme rltzne mimoriadne
d*sl edky v krajine. Je pravdepodobn®, ge pr
ex r ®mov m:gu maS vs&gne disledky na Oudsk¥% s
(I PCC, 2007) . Na gtatisticky viznamnl ne§r
vi etnom obdoWwd chopdn¥%earopu a Gkanding8viu
ak | i ma todet KHIRHAM-H (Beniston a kol., 2007). L
zr8goksoklm “%hrnom predstavuje zvigen® rizi

ptdnej er-zie a rozg2renie z8plavovlich %zem

Orografick® podmi enky a chlpdoei ge ai ak | ¢ ynta
podmi enky pre vtyvsoorkblumlzrr§oglorklms i dennT mi 7
dennich mer an 2 at mosf ®r i qoniofllecﬂﬁkalnatej 8igimykvo n a S
VysoklTch Tatr8ch m8§ za cieO zistib%®,zpaekdlsh
zr8gkovich wudal ost? pre sledovan% vysokoho
2007)vpor ovkanmasi ckT m ndaooms!l om (1961
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2. Materi 8l a met - -dy

Popis lokality

Skalnat§ dolim&zsacmheach§thachecnkt®hgos h@ti 2vhus ok T ¢
Tatier. Nadmor sk8 vlIigka Oadovcove,] dol iny

Lomnice (850 m n.m.) po LomnickIl gt2zt (2635
PodOa klimatickej klasifik§cie pre oblas$S T.
do chladnejb | ast i (priemern8 j % ov8 teplota <16 A
klimatick® okrsky definovan® indexom zavl age

|, =R/2+Ar -10t—(30+v?),
kde R j e Yihm nz az rv8eggoekt avl -se@tentbér.d obi e apr 2|

Arj e kladng8 odchlivkaomhogsmabhchr i ®elbaaudal) (od
mnogstva 105 mm,

tje priemern8 teplota cel ®ho vegetal n®ho obd
vie priemer n§ l4hbdvim/svwcse3d ouwre tvresged al nom obdob?2 .

Na z8klade hodnoty |z a mi e snte asSkalriatsj ldgliteu ( n a
vyl l eni S nasl edovn® klimatick® okrsky (obr.

e mierne wvklOminV!| &kiRP00) z wvd-199Dken 850

e mierne cmhmadnbdae vIihkQG) (|lwzo d4B0@We. 1050

e mierne ovhhnaadolhkd 1z >300) vo vigke >1450

chladnlT horskl (lz >300) VO gke >1600 m
T horskT (lz >300) vV 0 gke >1800 m

studen

Obr. 1 Skakmam&itdcki§n&l asi fi k§cia podOa Kon]|
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Vprofile Skalnatejete@oliohygstk®dlshaddmi®m SHadc
klimaticklTch meran?2:

e Tatransk§8 LBBMEEDNAL 72BAEBEAD 9827 m n. m. ) ,
e Skalnat® RPBEEON,QA®RDEAR,Z 1778 m n. m. ),
e Lomnickl 48EE Nj4BRBBHA122635 m n. m.).

Meranieasppcovani e Yadaj ov

Vpr 8ci bol i pougit® “wdaj e z pozorovani a
met eorol ogi ckl chprsdfainlieilkcal BaitMd] vdol i ny (ob
staniciach meran® pomocou ¢gtandar drf{omB). zr §gk

Obr. 2

Umi estneni e gtan
zr 8gkomerov:

Tatransk:

Skal nat

Lomni c

Do gtatistick®ho sprakowtamolaovwane| zdadtrah§ By
| asS roklat ( brekgch 1961-2 00 7 . Gt akiteri ck®kghoqoai %
pomocou programu Statgraphic.
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Nebezpelenstvo dennlfch zr&dgkovich ¥hrnov b
integrovanej vistragnej slugby (SIVS) LHMD.

SI'VS uvs8§dza pre dagNov® zr8gky 3 stupne nebe
1.n2zky (@dw8igdNat Rl > 40 mm/ 24 h),

2.vysokl (veOmi vidatnl d8&8gN, R > 60 mm/ 24 h)
3.extr®mny (extr®mne zr8gky, R > 90 mm/ 24 h).
redstavuje potenci 8l ne n

N2zky stupeR (1) p

nebezpelnl jav. VysdklkysokmspeRGpahk| asdomsmatse
gkt*d na v&|l gom Yizem?2. Pri extr®mnom stupni (
na veOkom ¥zem2 alebo katastrofick® n8sl edky

avlirazn® obmedzeni e (hts/kosasi.ohmiRdimdaxdml).c h akt i v2t

3. Visledky a diskusi a

Zr §gky vpeaQmii aprkemenl i vim meteorologickim par
Yohrnov na hor8ch z8vi s?2 od wadmdbdi s kpejevVv Bdla®

pr¥%“deniu vI hK@ho Sehdyehao Yr “dendésbddRul anh
s¥% z8padn® ag severn® expoz2cie (poOsk§ str a
na zr8gky nedg jugn® akebokwlichodBa®4pol Dbk u mé
omaxi mg§l nych derrmniOskuz(@8Uskaanhuly Czekierda,

pr 8vteatvy anskej obl asti a | asto prevyguj Y Yar c
232mm bol o nameran® n@gsnKadp@nadwmeankwm clhasesr 300
klimatickej stanici Vol 2 z k o st i Hal i Gasienicowej , |l o | e

Vahron naﬁ’nef)akh.vJuNhovTchodne orientdn\f)gnrd%sglaal
viskytu nebezpelnlménejy 8gioki pov&govaS za

Zo spracovania dennlch zr&gRo6vViaht®phtikovaphe
okt -ber) vypllva, ge v Skalnate] doline pr
pravdepodobnos S ey ltsok )\l tap § 3 messdd@abjle v

b. 1 Absol %tna a relmeBenmelpmil mit nnrs&g kvd ik
VS pre dagNov® zr 8gky

Tatrans Skal na

Lomnica Pleso
19611990 19912007 1961:1990| 19912007 | 19611990 19912007

Priemelrai ¢
vt epl ej | as{ 85 92 101 104 101 106
SR >0 mm/24h

Pravdepodob
viskytu teplej§| 46 50 55 57 55 58
| asti roka

Tatran Skal na Lomni ¢
Charakter . .
Lomnica Pleso gt 2t
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Begn® zr §¢

do 40 mm/24h gi ad| 2536 | 1559 | 2972 | 1726 | 3000 | 1774

Vidatn® zr 1
> 40 mm/24h nz 7kl 13 8 50 37 19 34
VeOmi vidag 2
zr §gky 24hd vysol| ° 3 14 10 S 1
Extr ®mne z 3
> 90 mm/24h extra@ Y 0 4 2 0 1

Tatran
Lomnica

Char akter

30e4gr?1r?/24ﬁr§g gi ad| 99,37 | 99,30 | 97,77 | 97,25 | 99,20 | 98,00

Vidatn® zr 1

0,51 0,51 1,64 2,08 0,63 1,88

> 40 mm/24h n2zk
veOmi wvldg 2 012 | 019 | 046 | 056 | 017 | 006
zr8gky > 4§ vyso
Extr®mne 2 3 000 | 000 | 013 | 011 | 0,00 | 006

> 90 mmP24h extr @
Maxi m&§l ny dennT| 832 | 814 | 1445| 108,1| 88,7 | 91,8

20.7.| 16.7.| 18.7. | 17.10.] 30.6. | 17.10.
1985 | 2002 | 1970 | 1992 | 1973 | 1992

D8§tum vIiskytu m

Porovnanie zr§gkovIich chtaircak@hea i 806 ¢ #980)pu e ( ok
aposl ednlch -20@806)y H48®4|l uje miernu zmenu 2zr §

priemer nl rogusR e 0 mm/24R, nawiacVat r ansk e | Lomni ci o]
rel at2zvnej pol etnostiS§rmpautk amlugrée Is@aint\m*i,)gr@ B 8uU Vv
veOmi vidat Alach amsBgpk Lemni ci, vidatnlch ag

Skalnatom PleseaT dat nTch zr 8gok na Lomnickom gtz2te.

Naj pol etnejgie (97 ag 99 %) s begn® zr 8¢
nebezpelenstva. Extr®mne zr8§gky s% veOmi vI
2007) sa v!i!beat mewylk&«jytlommwi ci , na Stkh@l nat or
2 krrékoch 10912 0 0 7 , kedy bol zaznamenanl naieg | e
Lomnickom gtz2te. Amdo ldmtorcdr maxiomHr 8walce cth ob
80mm/24h vl at r anskej Lomni ci a 90mm/ 2 4o dnnao tL8ocnhn i
absol ““tneho maxima sa ukazuj % na sdkatn-ibcria Sk

192 | e ni ggi e ako jmalxa muen70 44 mak mer dvojn
najvyggia hodnummtaa 1B%3, mktor % uv8dza Konl| ek
vidat n® haigdet9v8oblpastobi Tativer katastrof 8l ne
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Vkrit i ckTch dRoch od 27. do 2hW9.ebjeRoal d®5% o0l
hodnoty okolo 200 mm, kot | i n8§ch 80 mm. Dagde bol i Vv
vidatnosSou, ale i tim, ge sa s¥stredili ne
odtokovomi shlriirmittoky -b@a0 byg§s obnéclpré rol il
hodnoty (Pacl, 1959).

Z8ver

evodnim znakom zmenposklledmaltcihc kd &€ ha Sprooneir:
mnych preepvioazmpiollami dopadom®npr gsvoedi
gl ob8Il nej Kl i mati ckej zmeny m8 svoje
riziko ptsobenia nebezpelnlich javov
tenie dennl adalepdre§ g HShatritt b jriotkmhivmevvo V
n a ztneaj| tug e|] okgeel i ¥ e ni e sYs podstatn®
nTch zr§gkovich pwddledstizh( R0 O (M
n2zmasi ckTm norlM®PI0Ogm (ZVY&ine) alhkbst abso
re, ktor¥% predpo¥kVviasdalp &b silnmymato tc&®Oo
pre severe T ¢ hodn % ESkalnatejwoline pravdepodobne viac prejavib §r ast e
viskytu v

ag vysokl

TdatnTch (R>40 mm/ 240 )nm/24h) sv2ezGnyim v T «
m stupRom nebezpelenstva.

PoNakoVvanioe : Nakuj Y grantovej agent Yar e VEGA
vzni ku t SHM® prSpes&ytnutie Yadaj ov.
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MODELOVANI E EXTREHWANRAKHT ERI STECK VETRA
V OBLASTI KRC0 OVOHOOG SKh CH TATI ER

MODELLI NG EXTREME WIND CHAR ACTERISTICS
I' N THE REGI ONOOVGBHB&®REKE TATRAS

) Peter Borsgnyi, Gtefan Sot §k
Sl ovenskl hydrometeorologickl Ystav, Region§l
peter.borsanyi@shmu.sitefan.sotak@shmu.sk

Abstract
In this paper, we focused on the spatial differentiation of the wind extremes in the region of
Kr 80ovohoOsk® Tatras. The processed wiind ro

anemographic meteorological stations of Chopokg™lr t and Poprad were ¢
winds were evaluated through the frequency of occurrence of severe gales, storms and
hurricanes. The windiest periods from 2000 to the present were found from the monthly
course of daily wind gusts. The windiest are@se identified by the spatial detection of wind

speed fields, using the digital terrain model and the mathematical model WAsP (Wind Atlas
Analysis and Application Program). Due to applying statistical methods and model
calculations, absolute maximum wirglists, absolute maximum and average hourly wind

speeds and maximum annual mean wind speeds were found, with a probability of onge every

50 years.

Key words: extreme winds, WAsP model calculation, spatial differentiation of the wind

1. bDvod

Extr ®mrost vatrd sahklr aj i ne prejavuj ¥% nnejemj z8S54¢qg
selekt?2vnuyreguwhnalt¥%nd urmkci u. Siklonn® i m8chr i cs
synergickIm ptsoben2anntorsd md q@®rcrhy cphr NaDFaE% bv ¥
vivoejaam2 neprisplsobiv®, pogkoden@estadi ahe®
druhy porastov. Pri extr®mnychor$chhbgmi mehr
polomom. Priestorovs§ anallza mnohTch tpredis
veternlch kal am2t s a vyhodnocuj e prostredr

di aOkov®ho priledgleckd clZemer alskich sn2mok.
priestorovs8 difewméenotg8ckhchi bakethblrokh ayppl

y v
ekosy$ ®mov vyhodmpotBem® hndgBu.chwa 20009; Papaj, Tu
veternost.i sa takmer nevyhodnocuj e poznaniue Oom t
priestorovej anal lzy veOmi silnej vek @rmmost

|l initeOa vetrovich pol omov.

2.Mat ermetl - cy

Gt Yadvieet er nT ch kal amit dohovych§dzajdehd ®jmmd ow e
na met eorol ogickl ch staniciach. Vetern® p C
priestorovej ven azlhlazdyn ost ¥ n®k rnaajpa . v prs8cach (
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2004; Pol | 8k, Bochn2]| ek 2008) . Prablasst or ov !
Kr §0ovohoOsklch Tatier sme vyhodnotili prost
Atlas Analysis and Application Pgor a m) v y \RisciNatio®ahlLaboratoryd 8§ n s k o m
Roskilde gpodOa digit8lneho model umeteld ®Ppui e dtyaH
di ferenci 8§cie kl2my, @&t ®c®ctls Y Hwizlpr aGoelkin ®1 ¢
Model ovl pri d@stvoertoevrinowltpolsea vykomrEkdladmamp
kroku 200 x 200 m. Podkladom pre priestorov
opr “ad en? vyzotebBuom8l nych met eor ol odoprak T c h S
aG8novce.

Meteorolog c k ® st ani ce pre proklsastriovkr ¥Opwdleae Ow

stanica nad. vi(geografick$8 obl as meranie odroku
Poprad 695 Popradsk8 kotlina 1908
G8no 703 Vrbovsk8 pahorkat 1982
Tel g 901 Horehronsk® podol 1943
Chopok 2008 N2zke Tatry 1955

Za obdobie 2000 2009 sme spracovalitzT cht o stan2c priemern® |
priemern® rjielddhosti viehramerov a maxi m8Il ne
veternosS sme zhodnoti podOa poletnost.

aor k 8mu.i ebehu viskytu ork®nmrewhoosklyclokpbbobps
zistildi najveternejgie dmliasza KasslOodmihos |
Vnaj veternejg2ch dRoch sme zisSoval. priesto
Gumbel ovej gtatistickej mordeed desp®do bvnlopsat|it up rk
absol Wtne maxim8lne n8razov® rTchlosbv®vetr
rTchl osmaxivmglrme aro|l n® stprreadmd®& poldobinostSiouv &1
za50 rokov.

3.VT s | e didgkysia a

Extr ®mne rT~chIosti vetra spolup*sobia proi
veternlch tpolhozspohl ShaGakdeihsok a sa prejavuj ¥ gk
Zekol ogi ck®ho bobadtea®ametedbpbol agi ck® prvky |

prejavmi s a podi eOaj ¥ nat Hmn asmni kzaacphrozvr§0/da®
ekosyst ®mganTkcthor ®r avjriendrolveghe,t k& lme kp i mati ckT ch
schopn® repk®#hakej eobNVasti Kr§OovohoOskTch
podmi enky pre tento prirodzenl reproduk| nT \
asS tohto Yizemia oepamkad&Ag@kedo TAErpdn®&hn§C
TchodnTm geomorfologickl i Ipm@ceﬂﬁﬂo.hﬂmtmkﬁék\ych
Tznamnou abiotickou z§Sagou pr e l esn® por
ysokohorsklch pol eh§eh oN2adk yneH T matjiasrromni VI
ors8§nyi 2007) poukazuwj§h,azgel mohuouhdBi v Sdamii

hl os Sami vetr piemera @3 1% 8p okl reft meodsht @r.i ad h N2 ;
ier je poletnosS zastWpeni a pnemdéraivtOt e | vVZ2c
% poletnosti. Ma edbetabesm?2 vietagmmo sptoid i \
orvy, ndmm? sh®ggil §gkyna konk8&vne tvary rel

I

vic

vl z

Vys

Bor

117km/hod sa ¢ Tchto pol ohpBamerewwy ok polipe k@8t ®zavi mi
rlc

Tat

0, 2

fakt
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iz8vetern® efekty. Zo spracovaniaanemaxgirm§li rcykd|
z8znamov meteorol ogi ck F2009 (tabtlg n2vcy pa2d vabd gkei en
veternos@® esstaor v ®h o hOadi ska vyskytuje V (
azchronol ogi c kzignhompolrdkwa di s ka v
Tab. 1 Maxi m8l ny mesal ni20098raz vetra za obdo
Chopok (2008 m n.m.) Telg8rt (9
Mesiac | Il 11 IV V VI VIVIIIX X XIXIIRo | jn ® Mesiac | Il Il IV V VIVIVIIX X XI XIIRo |
Rok [m/s] max. Rok [m/s] max.
2000 |40 33138 37 32 31 23 27 26/36 36 34| 40 2000 (8323 23 24 1513 26 16 16 15 13 17| 33
2001 |52 37 36 35 35 39 26 32 29 36 37 38| 52 2001 (17 20 17 1520 17 20 16 18 14 20 20| 20
2002 |32 29136 25|37 32 2741 2647 35 35| 47 2002 (23 152517 20 16 13 11 14 2319 15| 25
2003 |34 41 48 52 38 30 28 51 27 30 33 31| 52 2003 |22 19 19 19 17 16 14 24 17 20 22 21| 24
2004 |46 38 31 26 31 41 28 28 30/36 48 34| 48 2004 (19 20 21 20 18 18 18 12 19 16,39 15| 39
2005 |37 34 36 36 29 31 31 32 2434 51 47| 51 2005 (26 22 24 19 23 19 17 18 21 16 16 30| 30
2006 |37 34 3552 35 37 30 35 3534 39 44| 52 2006 (2519 2522 18 25 20 18 17 20 22 15| 25
2007 (50 53 38 36 35 33 34 44 33 36 32 40| 53 2007 (24 24 17 14 16 24 19|87 18 21 21 21| 37
2008 |46 41 43 40 28 38 34 35 38 35 37 37| 46 2008 (18 23/30 21 17 23 24 26 17 22 18 26| 30
2009 |38 36 453429 31 29 31 2529 3651] 51 2009 (21 18 27 17 20 24 19 18 12 18 15 17| 27
Max 5253485238 41 34 51 38475151 53 Max 33 24 30 24 23 25 26,37 21 23|39 30 39
Poprad (695 m n.m.) G8novce (703 m n. m.)
Mesiac | 1l 11 IV V VI VIIVIIIX X XIXIIRo | jn ® Mesiac | 1l 1l IV V VIVIVIIIX X XIXlIIRo |
Rok [m/s] max. Rok [m/s] max.
2000 |34/26/29 27 21 20 24 22 20 21 19 23| 34 2000 (28 27 26 27 22 20 25 18 18 25 18 22| 28
2001 |24 26/29 20 19 22 21 17 18 22 26 22| 29 2001 (18 24 2517 21 24 19 19 20 23 21 25| 25
2002 129 22 26 2028 19 25 17 2231 23 21} 31 2002 (26 22 25 21 19 20 23 16 17 28 24 23| 28
2003 |22 21130 24 23| 29 23 26 20 20 26 29| 30 2003 (23 25 24 19 21 22 23 25 20 18 22 23| 25
2004 12227 28 1919 21 21 19 24 18(34|24| 34 2004 (21 2429 20 21 18 19 17 21 20 33 16| 33
2005 |26 23 28 21 27 24 19 20 17 24 16 27| 28 2005 |24 24 28 20 24 21 20 20 15 23 18 21| 28
2006 |17 18 22 21 24 24 20 20 24 24 27 22| 27 2006 (20 17 25 20 23 20 21 21 21 24 21 25| 25
2007 |30 26 25 24 26 24 [37 30 18 16 17 15| 37 2007 (25 22 26 21 25 20 2134 20 27 22 28| 34
2008 |35/20 20 18 14 20 18 26 14 15 20 22| 35 2008 (30 28 25 19 18 22 23 28 22 20 23 23| 30
2009 11514181317 19 18 14 171616 17] 19 2009 (1617 21182018 20 17 17 28 22 19| 28
Max [35/27 30 27 28 29 37 30 24 31 34 29| 37 Max 30 28 29 27 25 24 25|34 22 28 33 28| 34
Legenda: -28.5-32.6 m/s
->=32.7m/s
Si | n§ v eldteeje nporsiSe me r e me nselja blga st ejagliea oab | as

konvekt2vnych javoch spojenlch naj ma2 s vih
ab Yar k a mi sa vyskytuj % v r august®20@/7xvterl @mry &4k lic hl

2007vPoprade bol zaznamenarnllicholroks§tniovd7 ho/rsa,z tv.
Vzi mnom polroku s% extr ®mne polobob lamenzitou vetr
hl boklch tlakovlich n2zgi. Naj mPl vRelOkd S téxako®!

vetrov.i aNanf&r2dzgov § r Tnush 1j.018% kmAhaa t bola podedhgms

desaSrol 2 na 2.Q003 pskWav i bRldraalz.e# T m tl akovIim grad
tlakovou vigou 1032 htd bnkduzgpakoowuEWnE Jpa
severnou Eoafrnpmuchd®de sa siln®ovkéhyupwh,skmo
vobl asti Kr 80ovohoOsxilmrho nT apgd lerr o knunj8lr3asdton@l (pi e
rTchlostiach28yvdtrna/ s24s,a5 vo vysokohozinsekT ch
vpriemere \3-5 d Ropcrhe,dhvor-8, 7vdRodhpr(adabas?2)j§ Weter
virazne van%kem§Tah rokoch sa tu siln® v2chr
pol oh8§ch sa vo Vv e-t2@08)nyskytho50r 8@ odh?2 (28008 i | nou
Mohutn® w&clhrziovéms rlchlREBAmi saetvoma v¥IZ 0% o h
pol oh8ch vyskytuj¥% v zi me prhadblbhnre? |wgtloemko]j
poslednich T@lmg&kaowe kalzin amemuatnm® U ewm? c2h rdind o us
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Tab 2 Mesalnl chod p(24,5t 284 a/jzd obdobie 200020090 u v 2 ¢ h
Chopok (2008 m n.m.) Telg8rt (901 m n.m.)
Mesiac | Il I IV V VI VIIVII IX X Xl Xl Suma Mesiac | Il 1l IV V VI VIIVII IX X XI Xl Suma]
Rok [dni] dni Rok [dni] dni
2000138 5 6 1 4 1 1 2 8 8| 47 2000 1 1
200113 25 4 4 2 1 1 4 5 6| 37 2001 0
200216 3 2 1 3 3 1 2 3 24 2002 1 1
200312 1 2 1 3 3 2 1 2 4 7 2| 30 2003 0
200412 3 2 1 1 2 3 2 1.5 7| 29 2004 1 1
20062 1 1 2 1 4 1 1 6 6 6| 31 2005 | 1 1
2006|3/7 6 37 1 2 3 3.6 6 4| 51 2006 | 1 1 1 3
20075 9 3 4 4 3 5 3 3 1.8 4| 52 2007 1 1
2008 | 7 (10| 3 6 3 2 6 6 5 4 7| 59 2008 2 1 1 4
20095 2 4 1 1 2 1 4] 20 2009 2 2
Priem 3.8/4633281919241920335348 38 Priem 0.2 0.4 0.2 0.1 0.1 0.2 0101 1
Poprad (695 m n.m.) G8§novce (703 m n.m.)
Mesiac | Il 1l IV V VI VIIVII IX X XI XIl Suma Mesiac | Il Il IV V VI VIIVII IX X Xl Xl Suma|
Rok [dni] dni Rok [dni] dni
2000 2 1 1 4 20001 1 1 2 1 1 7
2001 | 1 2 3 2001 1 1| 2
2002 |3 2 1 1 7 2002 |3 2 2 7
2003 1 2 1 4 2003 1 1 2
2004 2 1 3 2004 1 1
2005 | 1 2 1 1 5 2005 1 1
2006 1 1 2006 1 1 2
2007 18 1 1 1 6 2007 | 1 1 1 1 1 5)
2008 1 1 2008 1 1 1 1 4
2009 0 2009 1 1
Priem 0.8 0.5 0.7 0.1 0.3 0.10.2 0502 3 Priem 0.5 0.3 0.8 0.2 0.1 0.1 0.2 0.6 0103 3

Tab.3Mesal nl

2009

¢ h o chohyprmuv 2 «© h d B,£17038,6 n{/s2za obdobie 2000

Chopok (2008 m n.m.) Telg8rt (901 m n.m.)

Mesiac | Il 1l IV V VI VIIVIII IX X Xl Xl Suma Mesiac | Il Hl IV V VI VILVIIIX X XI Xl Sumal
Rok [dni] dni Rok [dni] dni
20006 3 2 3 1 1 2.8 2| 28 2000 0
2001 (4 3 6 3 2 2 1 1 2 4.6]| 34 2001 0
20025 1 4 11 2 3 1| 18 2002 0
2003 1 4 1 3 1 2 2 .5]| 19 2003 0
2004 3 1 1 2 1 4 3| 15 2004 0
20062 2 3 2 1 3 1 2 1 1 /10| 28 2005 1] 1
20063 15 3 3 1 2 1 3 6 4 5| 37 2006 0
2007 (8 2 5 3 3 9 3 7 3| 43 2007 0
20084 6 5 3 4 1 1 5 10( 39 2008 1 1
20094 7 6 2 1 1 1 1 1 3 2| 29 2009 0
Priem 3.6 294.1201610080.8151.94.147 29 Priem 0.1 01 0
Poprad (695 m n.m.) G8§novce (703 m n.m.)

Mesiac | Il 1l IV V VI VII VIl IX X Xl Xl Suma Mesiac | Il Il IV V VI VILVII IX X XI Xl Sumal
Rok [dni] dni Rok [dni] dni
2000 | 2 1 3 2000 0
2001 1 1 2001 0
2002 | 2 1 3 2002 0
2003 1 1 1 3 2003 0
2004 0 2004 1 1 2
2005 0 2005 0
2006 0 2006 0
2007 | 2 1 3 2007 0
2008 0 2008 | 1 1
2009 0 2009 0
Priem 0.6 0.1 0.2 0.1 0.1 0.1 01 1 Priem 0.1 0.1 0.1 0
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Vpredhor? je obdobne m&rz&zyo vajmi v Irsikeyhtl o rSkagm o
avi ac. Vo vysok8&hbbr slal conr kigoly z v sne k ptoume¥ n a a jl r
Vjianus8r.i 2007 boloa krgawgQahnapskrui 1210 0d8nh2ags 13 dn?2
Tab.4Me s al nl ¢ howl skoy tt aufr Ix6rhig Fanobdobie 20002009

Chopok (2008 m n.m.) Tel g8§rt (901 m n. m.)

Mesiac | Il 1l IV V VI VIIVII IX X Xl Xl Suma Mesiac | Il 1l IV V VI VIIVII IX X Xl Xl Suma

Rok [dni] dni Rok [dni] dni

20001 4 11 35 2| 17 2000 | 1 1

20009 7 4 3 1 2 2 5 3] 36 2001 0

2002 2 2 1 3 2 11 2002 0

20031 3 6 9 2 1 1 23 2003 0

2004 |2 2 1 1 4 1| 11 2004 1 1

20064 2 5 1 1 1 3] 17 2005 0

20061 1 1 1 1 2 1 1 1 8 4| 22 2006 0

200712 3 3 1 1 1 1 2 1 1 21 27 2007 1 1

2008 |13 5 6 2 1 1 1 1 1 4 41 39 2008 0

Priem 4.7 3.03.02.01.00.80.20.70.3143322 23 Priem 0.1 0.1 0.1 0

Poprad (695 m n.m.) G8novce (703 m n. m.)

Mesiac | Il 1l IV V VI VIIVII IX X Xl Xl Suma Mesiac | I 1l IV V VI VIIVII IX X Xl Xl Suma

Rok [dni] dni Rok [dni] dni

2000 | 1 1 2000 0

2001 0 2001 0

2002 0 2002 0

2003 0 2003 0

2004 1 1 2004 0

2005 0 2005 0

2006 0 2006 0

2007 1 1 2007 1 1

2008 | 1 1 2008 0

2009 0 2009 0

Priem 0.2 0.1 0.1 0 Priem 0.1 0
Sil ns§ veternoslSYyvRkRevan§ ageegroafpi ckou rtznor
t v8r nolslSeomui tados Sou r

el i ®f u. Rel i ®me myp d ipfr i%d e jne
[

vzduchu. Najsilnejgia veternosS je spravidl a
vzduchu &kvadrant z 8pad ag sewajrv v gsoUv i dyl noasmiik osu p o
procesov pri prechodoch f roo an &jl Inyxcthp ppddweht e |
l abilnTch vzdudkhdvochsmemotv. z Ti et o dblasier akci
Kr 8§ OovohleaQs kelrch Najsilnejgia veternosS vo Vys¢
satuvpri emere vyskytuje pri prevdzgdagdvianthh g 8e
ag sawkobr??).

Pri synergickom vplyve tgernmgirdkckldacwnh, dad hr &d

zosi |l Ruj ¥Yc emu Val 1 n kpr 2rﬁacd1da)~rs,t~ikell‘,¢t3par a\aij dr®a v
od z8padu ag sveevGekrium jtelt ashppbog temi8m ssprraodyir earf ti ccrk 1 ir

zosilnen2m wveternost:i prhi  dsovthil mistam mg iBeEM@mio v
vkombi nBacdavism pr¥%den2m vzduchu. Pri S Yul asne
faktorov sa ork8nov® rlTchlosti vetra vyskyt.
predhorskich poloh8ch. Voablmpseslieddarischovbho ®®
vyskytlo 5 taklTchto mimoriadne veternlch dn?
sil nej veternost.i od predhorsklch ag po vyso
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Obr . 1 Priemern§8 poletnc Obr . 2 Priemern§8 poletnc
a richlosti vetra [m/s] na a richlosti vetra [m/s] v

OPo| . sm. WKRical [ %ve OPo| . sm. @OKRical [ %ve
Bezvetrie 0.3 % Bezvetrie 7.3 %

Obr.1a2 Priemern8 poletnosS smerov vetra ( %)

Obr . 3 Vybran® dni s viskyton
[m/s] [
55 A T 360
[ ] = = -

50 4 a | 1315 lrlchlos?
[ ] -

. < ® * = $ o0 Wrlchloss
r1 chl osS-

40 -+ r 225 - -
Brl chl osS-

351 — 180 A smer-Chopok

"135 msmer-Tel g

25 - r 90 smer-Poprad
20 45 esmer - G&no
15 + 0]
o < ~ N~ ©
I o o o o o
o — o o o I
— o - ™ N~
fa'al = fan faN] faN]

Obr.3Vypen ® wWhs kgt om or k&nu

Orkg&novsg§ rTchlosS vetra bol a jedng zperme ddhoo pskku c 2
met eor ol ogi cdkRocchh 1.s2008,n19.41. 2004, 1.2. 2007, 23.8. 2007

a27.1.2008. Extr®mna veternbe®Rmah,z §plkrdam a2y3 .s8&.\
url ovansg imdlemlzou oa cirkulalnTch baricklch Y%
gradientmi pri ork Emonah $REEREB, b Klyaieéxtr @mn a
Spoj &kmdrvekt 2 vnymi j avané n opr i b Yar Tkroavizoanjp snf I soteu @ i

rTchlosti vetra boli zdaTsimémomow jzuhSo zrEgpjawe taed
vposl ednlTch 10 rokoch sa extr®mna veternosS
dynami ckT zosi |l Run &jcrs?t YAdeidmtlor §a vpl gjvawmu jvé r ¢
at epl ot nT c hs kwlnu p lacsrddoprnaf isou. Najviraznejgie
typu studenej b-ry prejavil na z 8wk 2084 ne | S

kedy vTel g8rte amehan8 arrazovsg rlTchlosS vetra

34



AZ1EAYLF HAMRZ . A
aST Ayt NPRYN 12yF¥
t NFKI T O o

/A NISN

Priestorovli rozsah silnej veternost. sme ur |
osmeroch a T chl osti meheovreotiroagi kT ch stanzc bol i
prepol 2t an @aramezthrGamd odnt sknosti dan®hopmpek§gham
an8sl edne prostredn2ctvom digit8lneho model

vpriestorovom vyjadren2,. TT mto mdH2004sa T m vIi
naj sileepge® vgskytl a vo svtrrcehdool hoovrlsckhl cpho |jouhh8oc
svahoch Kr 80ovomaQsiitcvhvTahoend ebltioakt §Qathnej
(mapa 1). Tieto obl asti bol i a | naj vi ac %Yze
zroo enky NAPANTU (mapa 2). Porovnanie tlchto
naj silnej g2 mi ork8novl mr evdgrméjos na mir e vatr an
anajintenz2vnejgie vivrate stromovlich porast
Mapa 1 Mapa 1 Maximalny naraz vetra zo severozapadného smeru
v oblasti Krg8OovohoOskTlch Tatiegpg-¢
MaX| m§| ny ng I I I I | I | I I I
SZ smeru " : & ® | I60
5426000 -, ’ g' g & w0 [ *
f '\J, - Y . 50
5424000—:5. / ',’ ® 4 » L 45
‘?j‘é 5 ¥ X —40
5422000 ’ AN * 4 - N
o I »? & 4 S 1
g - ® 30
5420000 — 48 o A [
= ¥ S s 4 125
5418000 8 _@F W r =20
¥ 5 Ky §00va ho'Dai15
5416000 ® -ﬁ‘fg 100 ® Y A
i e 10
’ 2 I
5414000 0 L 5
0

T T T T T T T T T T T
4418000 4420000 4422000 4424000 4426000 4428000 4430000 4432000 4434000 4436000 4438000 4440000
Suradnicovy systém: S-42 (Gauss-Kriigerove zobrazenie)

(HHOOO_HOHOO
Mapa 2 Mapa kalamity -
Obl asti zasi
veternou kalamitou 19. 11 e
2004 (zdroj: NAPANT) |

e A a
[ — /

V\f’\ o

'Bnl\ﬂﬂ Bystrica

Zdl hodob®ho hOadiska je priestorov® vymedzen
obdobn®kra8kkok odob®ho aspekt ull.2Yjoadr ekneRthyo edxRor
vt ernosS bola spojen§8 so severoz8§padnktm pr Y
2009 je veternosS podOa priemernich rolnTch
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najvalgia okrem vrcholovich najvyhrgehbcdiR opwllc h
pol oh§8§ch tisantemwecijdbhes@&pwad] chod, n apPrednejod Kr ¢
hol e, ktor @8 wé/i groel @@ daaj “cemu severoz8padn®
Priemern® rol n®@ajriethé ormseiji gveh rway svooksatudr s k1 ¢ h
10 m/ s, (mapa 3), zoreemedAZ2S8 ind &n Ehroa psae kdt)o. r
najsilnejgia veternosS zo vgetklch smegerov | e

JZ-SV najce®nt r8l nych_ \{rcholovTchierptiaHnm:ibh§sah Kr 8
vsmereZV, napr . od VkrOk@dgv e/j8 premlie ik

Mapa 3

Priemerns8 r«
vetra zo vge

Mapa 4

Priemern8 r ¢
vetra zo SZ smeru

Maxi m§l ne okamgit® n§razov® relrcuh lvoysstkiy tweg t¥scae
za 50 rokov dosahuj% vo vysokohorsklTch obl
ork&8nov® ri2dthkdmthedt(mapa2s). §r edhori ach s¥% tieto e
ni ggie, ale st8le dosahuj¥% Y%roveR mimoriadne
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