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EMISIE Z AUTOMOBILOVEJ DOPRAVY  ‘iterfeg ER
~ ARTRITA

EMISIE Z ODPAROVANIA
STRATY PRI STRATY MOTORA 70 % (HC, POZ)
DOPLNANI PALIVA . Tepelné (60 %) ODIERANIE
(HC, POZ) . Spalovanie PNEUMATIK, BRZD A
» . PreCerpavanie SPOJKY

k . Trenie (16)
VYFUKOVE EMISIE PASIVNE STRATY 5% 3
(CO,, CO, HC, NO,, PM)~ . Vodna pumpa atd.

s STRATY HNACIEHO
SPATNE USADZANIE \ MECHANIZMU ™ OPOTREBOVANI
c u ' _ -
ESTNEHO I'RAC(_lI-_Ic) : s — % E CESTNEHO
POVRCHU

(T0)

™ Hnaci mechanizmus motorového vozidla je skupina stcasti, ktoré vytvaraju silu na pohon kolies. Patri medzi ne prevodovka, osi a kolesa.
HC - uhlovodik; POZ - prchavé organické zli€eniny; TC - tuhé Eastice; CO - oxid uholnaty; €O, - oxid uhli¢ity; NO, - oxidy dusika;
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DOPRAVNY MODEL

Modelované uzemie

Zilinsky samospravny kraj
Zilina
Martin

Moravskoslezsky kraj
Ostrava
Opava

Sliezske vojvodstvo
Rybnik

Opolské vojvodstvo
Opole

Statistiky modelu

- pocet dopravnych uzlov: 31 193,
o pocet ciest (links): 74 960,
o pocet zon: 915.

dilerrey

European Union

CENTRAL EUROPE &niees

(7 A Bt | S e
oy Ry T e @ @ 3ase network | PuT network
whon, ST 'y‘ N \"ﬁ%\.},‘\? o I ]
7

Yo, [ @('.»v ‘.‘\f' > ;r"
h’&]ﬂ!‘q*" =9 A\ﬁ:’(‘" Fan 6 Number: 19 Fiter |

Total

) ,:’ ". “y" Y“ (ALLR
= 5 D X T ] ‘Q > v , T
e .
. 20 ‘-.3‘,'3,‘,5‘: ‘J‘hw:%gggsg‘a Lnks |Active
O SNl R YN Not specified

3 Turns
A8 'l,'vw.‘.;&iy'ﬂ Zones Not specified | 915
s W\ A s e

peceim
et

e
-
e
T,
A% 17
25

(!

S )
%74
29
A
=
B
IR
e,
=5
53
[
LG
.

ey

Biska 2oty
o Pelmnec

-

X A\

AV \ o) | o

RSN XN R ‘;v' NS

SRR g roel

o AN o R L v

B N (o e SN e " o

oo Al SN T

)
R DI YT AL AT
R s R AR
i “ N s ‘\.‘::'3 )

v S
o A A m‘-,_’
ks s NP s\A
e e

o

e
i ‘n—;‘.m‘ BRG
N s A .;;‘C":‘;\‘-‘))ﬂ 2

5 | TR ?
o "'— "-‘v\" " % M
I
e = ‘gl..'h\( 2\ ,\:‘ N
e M) P
Prostérr e % 8 i
LZ :

solocce C
m ek
o Weadiith 4
Kopoe
w A
o om my vinos
w vl
Trentin o
4 i R o i o @ - o
i
B S o Boo Planns 0P v
Prievcza 5y L]
i [TV s o &
Byvce rw Handon
-~ whmened g Bystica @ o Kodlce
Senica o v

@

TAKING COOPERATION FORWARD

31193
74960
208238

3

Claml iy Dt R



inerreg X

y 4 ~
ZO NALN E CLEN E N I E CENTRAL EUROPE i

[ opoLskvoJvopsTvo |

[SLIEZKE vOJvODSTVO |4

»

| MORAVSKOSLEZSKY KRAJ |

ZILINSKY SAMOSPRAVNY KRAJ
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European Regional

European Union
Development Fund
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PRIESTOROVA A CASOVA VARIACIA iierreg
KONCENTRAC" ZNECISTUJUC'CH LATOK CENTRAL EUROPE &itier
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TUHE CASTICE - DISTRIBUCIA iniierreg M
~ ARTRITA

Univerzitna Street Komenského Street Kosicka Street

A. Hlinku Square 759 Vyskoskolakov Street

BPM2.5-10 EPM1-2.5 @ PM1 BPM2.5-10 EPM1-2.5 PM1

BPM2.5-10 EPM1-2.5 PM1

69%
84%

Strkova Street

EMPM2.5-10 BPM1-2.5  PM1 MWPM2.5-10 WPM1-2.5  PM1

Average value and standard deviation of PM concentrations [pg/m’]

Measuring station Std. Dev. Std. Dev. Std. Dev.
PM 540 PM, 510 PMi.s PM 55 PM; PM,
Univerzitna Street 46 33 1.6 0.8 217 12.2
A. Hlinka Square | 32 11l 1.1 o3 [INEG_ s 31
Komenského Street 197 68! 47 140 621 13.9
KoSicka Street I 144 271 33 o7/l o> 2.0
MWPM2.5-10 MPM1-2.5  PM1 Strkova Street [ K 40l 28 ool 31 1.6
Vysoko§kolikov Street Bl 9] 26l 1.4 0.5 NG00 7 8.3

!
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TUHE CASTICE - PRIESTOROVE SiRENIE nerrey &
© ARTRMA
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TUHE CASTICE - CHEMICKE ZLOINIE ~ ‘oierres B
~ ARTRITA

PM PM

2.5-10 2.5
Table 1. Average concentration of elements in the particulate matter (PM) fraction (PM; 5 and PM; 5.49) Table 2. Average concentration of elements in the particulate matter (PM) fraction (PM; 5 and PM; 5.49)
at different measuring stations, with more than 60% in the PM, 5.4, at different measuring stations, with more than 60% in the PM, 5.
Average Concentration + Standard Deviation [ng/m?] of the Element in the PM Fraction Average Concentration + Standard Deviation lnglm’ ] of the Element in the PM Fraction
MS * PM MS* PM
Mg Al Si Ca Cr Cu Fe Ba K S Cd Sb Pb Ni Zn
PMys 124 102 6.1 50.1 42x107! 44 87.1 9.1x 107! _— 2167 5463  294x107°  152x1070  65.1x107  118x 107 433
avp +85 +9.1 £100  #357  +20x107!  £25 234  59x107! s £1352 #3741  £204x1072  £102x1070  2335x1077  £10x107  £29.1
1284 131.1 242.0 701.9 12.8 x 10-! 91 3536 549 x 10! 61.6 3124 44x1072 85x 107! 9.1x 107! 7.7x 107! 9.1
e £1215 1319  £1968 +6883 +82x 107! 75 %3270 4605x 107 i 580 #3332 #85x1072 £76x107"  2146x1077  +69x107' 105
_ 15.0 257 168 584 78x 107! 22 509 LQ* i 2248 16954  232x1072 6.9x 107! 80.1 x 107! 18.6 x 107! 1407
. +78 +130  +184 358 27.6x 107! +13 4232 LQ* : o +286  +843.1 £99x1072  £30x107!  #413x1070  £53x1070 £102
. o 76 647 931 373 74x10% 02 590  72x10° lin . 35 97 13x10%  O4xW0  34x107  12x10° 86
e 4134  £283  +403 +1588 £182x10~% 105 390 +5.0x10°! o +5.9 £238  +31x1072 £11x107! +84x 107! +19x1077 195
ik 1140 9.2 1221 11377 104x 107! 72 2471 368x 107! . 5642 24428  635x1072 220x107!  1856x 107! 183x107' 893
+87.7  £699  +1484 15876 +69x107! 242 1714 274 x107! ’ 1869  £12345 278x1072  x129x1070  894x107  x45x1077 %313
" ey 2B9 178 P45 190 1sx10 153 5170 103x10 2 ey 15 52 67x107  87x1  15x107  31x107 76
+1304  £768  +1672 8641 26.0x107! +72  +1368 +39.2x107! +284 #2631  +81x1072  £34x 107! £142x1070  £40x1077 266
s 88.0 1416 2742 2838  142x107! 94 3366  65.2x107 My 1073 4959  188x102  266x107!  558x107!  132x10°' 292
p +424  +974 1905 +1629 +58x 107! £28  +1418 +198x107! % +298 #4254 #63x1072  £85x 107! £154x1077  220x107' 262
Giic 2990 3920 6073 13904  554x 107! 360 13246 2527 x 107 PMy 1o 123.0 2245 34x1072 783x 1070 21.6x 107! 1n3x10! 215
+983  £1429 1828 £3909 £205x107! 102  £3958 +77.8x 107! +525 1434  £21x1072  £296x 107!  £9.4x 107! +68x 1077 6.1
PMys 704 926 204.0 3159 95x 107! 28 2322 368x107! — 98.8 4572 14.6 x 1072 116 x 107! 57.7 x 107! 158 x 107! 222
+340  #452 970 #2195 +68x107' 14 1504 +137x107! +240 #1812  #45x102  £70x 107! £225x107!  x44x1070 269
ek PMy 5.0 1580 2119 3758 7581  120x 107! 42 4560  39.1x 107! ek Biia 110.3 1649 29x1072 6.1x107" 227x107" 72x107! 13.6
4936  £1183 2101 4064 +74x107! 425 #2781 4325x107 ’ 556  £107.0 +22x1072  £39x107'  273x107'  158x107'  £137
PMys 16.0 259 106 57.0 23x107! 1.6 66.2 8.1x 107! PMiss 815 880.1 19.1 x 1072 40x 107! 31.0x 107! 09x107! 127
- +46 +9.1 +109  £313  £09x107! 205  £232  +26x107! o 2 +267 #4623 +78x 1072 £16x107!  186x107  £13x107! 252
PMys 10 792 1218 920 566.5 44x107! 33 1964  337x10°! PMys 10 342 77.1 0.4 x 1072 1.8 x 107! 1.1x107! 0.9 x 107! 20
+292  +466  +853  +1953 +33x 107! +1.0 +642  +92x107! ’ +29.4 +714  +06x102  x10x107! +0.9 x 107! +1.1x1077 16
* MS—monitoring station, LQ—below detection limit. * MS—monitoring station.

"
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TUHg CASTICE - VYUZITIE CHEMICKEHO interreg B
ZLOZENIA . ARTRTA

Vyuzité viacrozmerné statistické metody
pre identifikaciu zdroja znecistenia
ovzdusSia tuhymi casticami

Analyza hlavnych komponentov - PCA Faktorova analyza - FA

f— = L m .
= Zj:l 'Ul]x]r X] — Zk:l Aijk + E]',],

Kombinaciou tychto dvoch metod sa dosiahne minimalny pocet latentnych premennych s maximom
povodnych informacii (PCA) a potom pouzije minimalny pocet latentnych premennych (faktory) pre
FA a vklada do nich povodné znaky (kovy).

!
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TUHE CASTICE - VYSLEDKY FA

AIRTRITIA

0.921

0.8225

0.2853 0.2887
94

Factor loads

Cr Cu PM10

Chemical element (PM10)

Kumulativ
% celk. . Vlast. Kumulativ
Faktor vl. Cislo  Rozptylu  Cislo . %

1 9.491232 59.32020 9.49123 59.32020
2 3.898265 24.36415 13.38950 83.68435

0.2305

LIV

50

Chemical element (PM10)

TAKING COOPERATION FORWARD 13




TUHE CASTICE - ZDROJE

Significant chemical elements for the

ierreg
CENTRAL EUROPE &

Source of PM10

Road dust resuspension
Combustion - local, central heating
Traffic related abrasion
Combustion - local, central heating
Traffic, pavement related abrasion
Road dust resuspnsion

Industry

Traffic related abrasion
Combustion - local, central heating
Road dust resuspension, exhaust
processes

Road dust resuspension, traffic
related abrasion

Industry

Combustion - central heating
Industry, traffic related abrasion
Road dust resuspension
Combustion

Traffic related abrasion
Combustion - local

Traffic related emissions

MS Factor % of the total variance
factor
F1 71.8 Mg, AL, Si, K, Ca, Ba, Zn
uvp F2 12.4 S
F3 9.2 Cr, Cu, Fe, Cd,
F1 50.8 S, Cd, Sb, Pb
. F2 21.9 Al Si, K, Ba
hlin
F3 14 Mg, Ca, Zn
F4 7.9 Cu, Fe, Ni
F1 60.3 AL, Si, Cr, Cu, Fe, Sb, Ba
ssk F2 25.1 K, S, Cd, Pb
F3 9.9 Mg, Ca, Zn
F1 66 Mg, AL, Si, K, Ca, Cr, Cu, Fe, Sb, Ba
R 16.8 cd, Pb
F3 9.3 S
F1 66.2 Cr, Cu, Fe, Sb, Pb, Ni, Zn
strk F2 15 Mg, AL, Si, K, Ca, Ba
F3 7.8 S
F1 52 AL K, Cr, Fe, Ni,
vys F2 28 Cd, Sb, Pb, Zn
F3 12.8 Mg, Ca, Cu, Ba. S
M F1 59.3 Mg, Al, Si, Cr, Cu, Fe, Sb, Ba
F2 24.4 K, S, Cd, Pb, Zn

Traffic related emissions
Combustion - local, central
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