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1. Uvod

Vysledkem monitoringu zivotniho prostiedi je ¢asto obrovské mnozstvi dat. Jednotlivé
métené parametry (napt. chemické koncentrace ¢i fyzikélni parametry) navic byvaji navzajem
zéavislé. Proto je tato data velmi problematické vyhodnocovat klasickymi jednorozmérnymi
statistickymi metodami a v praxi se ve velké vétSiné pouzivaji metody zalozené na
mnohorozmérné analyze dat, zejména na faktorové analyze. Pouziti téchto metod umoziuje
odhad zdroje znecisténi a jeho procentualni ptispéni ke znecisténi dané lokality (Tauler et al.
2006).

Obvykle mame k dispozici data ve formé tabulky, ktera ilustruje stav znecCisténi dané
lokality v uréitém ¢asovém rozmezi. Radky tabulky piedstavuji jednotlivé vzorky (napi.
méfeni v riznych casovych okamzicich ¢i na riznych mistech), zatimco sloupce reprezentu;ji
proménné (naptf. koncentrace jednotlivych znecistujicich latek nebo jejich fyzikalni
vlastnosti).

Vstupni data lze chapat jako linearni kombinaci nezndmého poctu zdroji znecisténi,
které maji neznamé slozeni. Kazdy ze zdroji pfispiva nezndmou meérou ke kazdému
namétenému vzorku (Henry 2000).

Ukolem matematickych metod je odhadnout poéet zdroji, jejich sloZeni a piispéni k
jednotlivym namétenym vzorklim.

Zatimco pro anorganické polutanty je podle U. S. EPA nejvyznamnéj$i metodou
Chemical Mass Balance, pro identifikaci zdroji znecisténi organickymi latkami takto jasna
shoda nepanuje a nejcastéji se pouzivaji 3 metody: Analyza hlavnich komponent a jeji
modifikace, UNMIX a Positive Matrix Factorization (Larsen & Baker 2003).

2. Model Pozitive Matrix Factorization

Positive Matrix Factorization (PMF) je metodou zaloZenou na faktorové analyze.
Program EPA PMF 3.0 je uren k odhadu zdroji znecisténi na zdklad€ dat imisniho
monitoringu zivotniho prostfedi. Jedna se o nalezeni skrytych zavislosti v datech, ktera
mohou byt povazovéna za profily potencialnich zdroji znecisténi. Z naméfenych imisnich dat
program identifikuje zvoleny pocet faktord zneciSténi a mnozstvi hmoty, které ptispél kazdy
faktor pro jednotlivé znecCistujici latky. Druh profilu kazdého zdroje piifazuje nasledné
uZzivatel.

Postup faktorové analyzy — jednotlivé kroky:

1) Vstupni data sestavaji ze dvou tabulek ve formatu .xls, prvni obsahuje koncentrace,
druha nejistoty méfeni. Radky predstavuji jednotlivé dny méfeni, sloupce métené
zneCist'ujici latky.

2) Dalsim krokem je analyzovat vstupni data pomoci zakladnich statistickych vypocti,
grafu rozptylu koncentraci a casové tfady koncentraci. ZneciStujicim latkam lze
pftifadit miru vahy pro vypocet nebo je z vyhodnoceni vyradit.

3) Spusténi modelu se provadi pro zvoleny pocet hledanych faktorti znecisténi — na
zéklad¢ analyzy dat a pfedpokladaného poctu zdroji znecisténi.

4) Zakladni model vypoctu uréi pro kazdy hledany faktor jeho profil, rozlozeni pfispévka
Vv Case, piispévky jednotlivych znecist'ujicich latek.
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3. Experimentalni ¢ast

Postup faktorové analyzy je déale popsan v experimentalni ¢asti. Pro testovani EPA
PMF 3.0 byla zvolena namétfend data PAH a TK z lokalit Libus, Smichov a Suchdol.
Testovani je provedeno po jednotlivych krocich, tak jak ho EPA PMF 3.0 umoziuje.

Pozn.:

Vysledky a grafické znazornéni testovani TK je vyjadieno v jednotkach pg.m™.
Vysledky a grafické znazornéni testovani PAH je vyjadieno v jednotkach ng.m™.

3.1 Testovani PMF 3.0 — tézké kovy, lokalita Suchdol
3.1.1 Analyza vstupnich dat

Nejistoty znecéist'ujicich latek:

Program umozituje z vypoctu vyloucit vybrané znecistujici latky nebo jim ptifadit
slaby vliv v nasledujicich vypoctech (weak). Sumu sloZek nebo slozku na které jsou ostatni
prvky navazany oznacujeme jako ,,total variable®.

a) Weak In, Cs, Eu, Th, Yb  — vysoké procento hodnot pod citlivosti stanoveni
TMA, OC, EC — majoritni slozky, které by pii parametru Strong
snizovaly vliv ostatnich prvki

b) Total variable TMA

Korelace znecist'ujicich latek:

Na pocet faktori zneCiSténi lze usuzovat z grafu korelace znecistujicich latek.
Korelace mezi kovy naznacuje podobny druh zdroje znecisténi (hledany faktor). Korelace je
patrna naptiklad u kovl Draslik — Rubidium, jedna odlehla hodnota mize znamenat chybu
Vv analyze vzorku. V periodické tabulce jsou tyto prvky ve skupiné 1, lehké kovy. Oba kovy
maji podobnou elektronegativitu, chemické a fyzikéalni vlastnosti. Lze piedpokladat, ze
rubidium obecné doprovazi draslik, proto jejich korelace nemusi znamenat jen jeden faktor.
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Pro analyzu jsou vyznamné kovy odlisSnych vlastnosti, charakteristické pro hledané
faktory. Graf Ca — Zn naznacuje dva odlisné faktory. ZvySena koncentrace zinku muze
pochazet ze spalovacich zdrojt, vapnik ze sekundarni prasnosti.
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3.1.2 Vypocet — zdakladni model
Profily faktort

Zavérecnd zprava projektu 2B08040
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Zastoupeni faktoru pro vybrané znedéist'ujici latky — celkové roéni pfispévky

Faktor 1 hnéda
Faktor 2 zelena
Faktor 3 Zluta

TMA
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3.1.3 Identifikace faktorii — lokalita Suchdol

Faktor 1 — tranzitni doprava

Z grafu sezOnnich piispevkil vyplyva, Ze je zastoupen prevazné v letnim obdobi.
Procentni zastoupeni v ramci faktora (rozdéleni celkové zatéze ptipadajici na dany kov):
- z mé&fenych slozek maji nejvyssi procentni zastoupeni
> Mg 619%
» Ca 88,7%
Procentni zastoupeni ze sumy vybranych kovii v ramci jednoho faktoru (bod 3.1.4 — grafy):
- vybrané kovy vyznamné pro identifikaci faktoru
» Ca 40,0 %
> Mg 66%
> Fe 6,5 %

Faktor 2 — lokalni topenisté, kombinace spalovani di‘eva a uhli

Faktor je zastoupen pfevazné€ v zimnim obdobi.

Procentni zastoupeni v ramci faktort (rozdéleni celkové zatéze ptipadajici na dany kov):
- Z métenych slozek maji nejvyssi procentni zastoupeni
» TMA 50,1 %

> EC  479%
» As  70,9%
> Cd 618%
> Pb 66,0 %
> Sb 61,3 %

Procentni zastoupeni ze sumy vybranych kovt v ramci jednoho faktoru (bod 3.1.4 — grafy):
- vybrané kovy vyznamné pro identifikaci faktoru

> K 32,7%
> Zn 13,3%
> Na 8,6%

Faktor 3 — lokalni topenisté, spalovani uhli

Faktor je zastoupen pfevazné v zimnim obdobi. Mensi zastoupeni drasliku nez u faktoru 2
naznacuje na spalovani uhli.

Procentni zastoupeni v ramci faktord (rozdéleni celkové zatéze pripadajici na dany kov):
- z mé&fenych slozek maji nejvyssi procentni zastoupeni

> Na 738%

> Zn 70,8 %

Procentni zastoupeni ze sumy vybranych kovll v ramci jednoho faktoru (bod 3.1.4 — grafy):
- vybrané kovy vyznamné pro identifikaci faktoru

> K 14,7%
» Zn 10,5%
> Na  26,6%
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3.1.4 Grafy + identifikovany zdrojovy profil TK - Suchdol
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3.1.5 Vystupni data 7 programu EPA PMF 3.0

Base model run number: 20
Number of bootstrap runs: 100

Bootstrap random seed: Random

Min. Correlation R-Value: 0.6

Number of factors: 3
Extra modeling uncertainty (%): 0

Mapping of bootstrap factors to base factors:

Base Factor 1 Base Factor 2 Base Factor 3 Unmapped
Boot Factor 1 100 0
Boot Factor 2 1 84
Boot Factor 3 0 4
Q(Robust) Percentile Report:
Min 25th Median
2737 3278 3457
Variability in factor strengths based on bootstrapping:
Factor Mean 5th 25th Median 75th
1 1.2240E+000 8.9842E-001 1.0200E+000 1.1473E+000 1.3796E+000
2 1.1416E+000 6.6952E-001 9.1279E-001 1.0256E+000 1.2954E+000
3 7.9617E-001 4.5640E-001 5.5968E-001 7.2947E-001 8.7657E-001
Bootstrap run uncertainty statistics:
Factor 1 Base Run Within Bootstrap Runs:
Species Profile IQR Mean Std. Dev.
TMA 4.1578E+000 Yes 4.0143E+000 4.5146E-001
oc 2.0536E+000 Yes 2.1579E+000 3.6890E-001
EC 1.7951E-001 Yes 1.6757E-001 3.8478E-002
7Li 2.5220E-005 Yes 2.6306E-005 9.0841E-006
23Na 1.8248E-002 Yes 2.2380E-002 8.4594E-003
24Mg 2.3099E-002 Yes 2.5773E-002 8.1482E-003
27Al 1.9376E-002 Yes 2.1168E-002 5.8322E-003
29Si 7.4254E-002 Yes 1.0386E-001 5.9652E-002
39K 4.2867E-002 Yes 4.6036E-002 9.3394E-003
44Ca 1.4133E-001 Yes 1.4900E-001 4.8051E-002
51V 1.6891E-004 Yes 1.9165E-004 7.9195E-005
55Mn 9.2726E-004 Yes 9.6493E-004 1.4174E-004
56Fe 2.2782E-002 Yes 2.3913E-002 4.3545E-003
59Co 1.5456E-005 Yes 1.7969E-005 7.9987E-006
60Ni 1.5558E-003 Yes 1.7818E-003 5.7384E-004
65Cu 2.3007E-003 Yes 2.5374E-003 6.1330E-004
66Zn 0.0000E+000 Yes 4.9735E-004 1.3026E-003
69Ga 3.6759E-005 Yes 3.7882E-005 6.1194E-006
75As 2.3771E-004 Yes 2.2384E-004 1.4045E-004
825e 2.3338E-004 Yes 2.4158E-004 5.8692E-005
85Rb 6.6866E-005 Yes 7.0154E-005 1.6903E-005
88Sr 7.0324E-004 Yes 7.5074E-004 2.0664E-004
95Mo 1.9009E-005 Yes 2.9359E-005 1.7078E-005
107Ag 2.1541E-005 Yes 2.4484E-005 7.6172E-006
111Cd 3.8280E-005 Yes 3.5153E-005 1.2038E-005
115In 1.1558E-006 Yes 1.2450E-006 3.8053E-007
121Sb 1.5881E-004 Yes 1.4864E-004 5.1757E-005
125Te 8.8294E-007 Yes 9.6010E-007 2.4261E-007
133Cs 6.6394E-006 Yes 7.4483E-006 2.5959E-006
137Ba 1.1364E-003 Yes 1.2114E-003 2.6690E-004
139La 5.3498E-006 Yes 7.5774E-006 3.9466E-006
140Ce 7.1143E-006 Yes 7.9622E-006 4.0536E-006
141Pr 1.3062E-006 Yes 1.5410E-006 9.5069E-007
146Nd 1.0538E-005 Yes 1.1135E-005 2.6417E-006
147Sm 2.6657E-006 Yes 2.6768E-006 7.8498E-007
153Eu 1.5973E-006 Yes 1.6791E-006 4.5892E-007
157Gd 7.2653E-006 Yes 7.4470E-006 1.7986E-006
159Th 2.8028E-007 Yes 3.0464E-007 6.8877E-008
163Dy 1.5448E-006 Yes 1.6865E-006 5.3527E-007
166Er 1.3755E-006 Yes 1.4048E-006 3.4555E-007
172Yb 7.4509E-007 Yes 8.0259E-007 2.1682E-007
182w 7.9228E-006 Yes 9.2009E-006 3.5217E-006
205TI 1.7273E-006 Yes 1.9442E-006 1.1595E-006
208Pb 1.9158E-003 Yes 1.7908E-003 4.5954E-004
209Bi 1.8639E-005 Yes 1.9899E-005 5.5244E-006
Factor 2 Base Run Within Bootstrap Runs:
Species Profile IQR Mean Std. Dev.
TMA 6.2502E+000 Yes 6.1221E+000 3.2768E-001
oc 1.5279E+000 Yes 1.6118E+000 2.7909E-001
EC 3.4574E-001 Yes 3.5982E-001 6.5501E-002
7Li 2.2007E-005 Yes 2.2326E-005 6.0447E-006
23Na 7.6961E-003 No 1.6965E-002 1.0951E-002
24Mg 2.2658E-003 Yes 3.1538E-003 1.8625E-003
27Al1 2.3141E-003 Yes 3.7993E-003 2.0831E-003
29Si 2.6411E-003 Yes 1.1057E-002 1.1088E-002
39K 2.9379E-002 No 3.3306E-002 7.0582E-003
44Ca 1.7077E-002 Yes 1.6329E-002 1.2473E-002
51V 0.0000E+000 Yes 4.,0490E-005 5.3927E-005
55Mn 4.1053E-004 No 5.1220E-004 1.2536E-004
56Fe 8.4758E-003 No 1.2327E-002 4.3470E-003
59Co 1.5586E-005 Yes 2.0722E-005 1.1531E-005
60Ni 2.9880E-004 No 4.3273E-004 2.0472E-004

oo

75th
3602

Max
4039

95th

1.7996E+000
1.8320E+000
1.6492E+000

5th 25th

3.1248E+000 3.7408E+000
1.5487E+000 1.9345E+000
8.7027E-002 1.5233E-001
1.4118E-005 2.1092E-005
1.1093E-002 1.7111E-002
1.2558E-002 2.1499E-002
1.2094E-002 1.7777E-002
4.2897E-002 6.3235E-002
3.0081E-002 3.9589E-002
6.4722E-002 1.2560E-001
7.5727E-005 1.4664E-004
7.2501E-004 8.8173E-004
1.6133E-002 2.1234E-002
4.7931E-006 1.4405E-005
8.5290E-004 1.4838E-003
1.5911E-003 2.1311E-003
0.0000E+000 0.0000E+000
2.8482E-005 3.3898E-005
0.0000E+000 1.3272E-004
1.5362E-004 2.0616E-004
4.4596E-005 5.9278E-005
4.2327E-004 6.2705E-004
2.2303E-006 1.6627E-005
1.2119E-005 2.0412E-005
1.4962E-005 3.0880E-005
6.9955E-007 1.0295E-006
2.9790E-005 1.1984E-004
5.9135E-007 8.0135E-007
3.5570E-006 5.9820E-006
7.7809E-004 1.0343E-003
1.6952E-006 5.2541E-006
2.1995E-006 5.0194E-006
2.3243E-008 7.7481E-007
6.7521E-006 9.5743E-006
1.1315E-006 2.2457E-006
9.5001E-007 1.3583E-006
3.8703E-006 6.3579E-006
1.8793E-007 2.6736E-007
8.2888E-007 1.3128E-006
8.4727E-007 1.1863E-006
4.8842E-007 6.7700E-007
4.2360E-006 6.9519E-006
0.0000E+000 1.1621E-006
9.6672E-004 1.5420E-003
1.0017E-005 1.7646E-005

Median

4.0498E+000
2.1110E+000
1.7013E-001
2.4750E-005
2.0564E-002
2.4524E-002
2.0724E-002
8.2398E-002
4.5510E-002
1.5090E-001
1.6905E-004
9.4895E-004
2.3673E-002
1.7659E-005
1.6862E-003
2.4198E-003
0.0000E+000
3.6643E-005
2.1867E-004
2.3406E-004
7.1115E-005
7.5429E-004
2.8460E-005
2.3782E-005
3.4973E-005
1.2019E-006
1.5109E-004
9.2785E-007
7.0261E-006
1.1573E-003
7.1937E-006
7.5016E-006
1.2838E-006
1.0814E-005
2.7086E-006
1.6266E-006
7.5227E-006
3.0453E-007
1.6249E-006
1.3767E-006
7.6874E-007
8.6460E-006
1.8810E-006
1.7964E-003
1.9279E-005

5th 25th

5.4822E+000 5.9079E+000
1.2405E+000 1.4436E+000
2.3522E-001 3.1634E-001
1.3577E-005 1.8313E-005
2.7642E-004 1.0693E-002
2.3053E-004 2.0626E-003
3.8314E-004 2.2158E-003
0.0000E+000 1.1273E-004
2.0256E-002 2.9646E-002
1.8669E-003 8.8127E-003
0.0000E+000 0.0000E+000
3.1478E-004 4.2355E-004
5.3113E-003 9.0448E-003 1.2277E-002
7.1209E-006 1.2345E-005 1.7186E-005
8.2557E-005 3.0818E-004 4.3638E-004

Median

6.1635E+000
1.5538E+000
3.6331E-001
2.1741E-005
1.5224E-002
3.0886E-003
3.8730E-003
8.5562E-003
3.3963E-002
1.4284E-002
9.8365E-006
4.9559E-004

Aplikace modelu Pozitive Matrix Factorization

75th 95th

4.2953E+000 4.8024E+000
2.3618E+000 2.8864E+000
1.9046E-001 2.1757E-001
3.0052E-005 4.1787E-005
2.5666E-002 4.1685E-002
2.9593E-002 4.6552E-002
2.3743E-002 3.2961E-002
1.3096E-001 2.3522E-001
5.1657E-002 6.1384E-002
1.7368E-001 2.4209E-001
2.2031E-004 3.6677E-004
1.0387E-003 1.2209E-003
2.6203E-002 3.1697E-002
2.1162E-005 3.4182E-005
2.0290E-003 3.3306E-003
2.8504E-003 4.0767E-003
0.0000E+000 3.4512E-003
4.1482E-005 5.1280E-005
3.1112E-004 5.0360E-004
2.7016E-004 3.6282E-004
7.7249E-005 9.9268E-005
8.7283E-004 1.0854E-003
3.7153E-005 6.7839E-005
2.7316E-005 4.3591E-005
4.1124E-005 5.4091E-005
1.4138E-006 1.9013E-006
1.8486E-004 2.2279E-004
1.0960E-006 1.5039E-006
8.5417E-006 1.3713E-005
1.3803E-003 1.7312E-003
8.6911E-006 1.7084E-005
1.1017E-005 1.5870E-005
2.3400E-006 3.3183E-006
1.2674E-005 1.6132E-005
3.0899E-006 3.9810E-006
1.9411E-006 2.4905E-006
8.3337E-006 1.0396E-005
3.3755E-007 4.3932E-007
1.9552E-006 2.8224E-006
1.6401E-006 1.9633E-006
9.0841E-007 1.1403E-006
1.0714E-005 1.6046E-005
2.5747E-006 4.1583E-006
2.0560E-003 2.4940E-003
2.1268E-005 3.4527E-005

75th 95th

6.3453E+000 6.6029E+000
1.7904E+000 2.1657E+000
4.0975E-001 4.7111E-001
2.7183E-005 3.2760E-005
2.1711E-002 4.0832E-002
4.2851E-003 6.4528E-003
5.1946E-003 7.7772E-003
1.8413E-002 3.1562E-002
3.7533E-002 4.4536E-002
2.0260E-002 3.4436E-002
7.2610E-005 1.5212E-004
6.0017E-004 7.5338E-004
1.5599E-002 2.0663E-002
2.6717E-005 4.5149E-005
5.2569E-004 7.8838E-004
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65Cu
662n
69Ga
75As
82Se
85Rb
88Sr
95Mo
107Ag
111Cd
115In
121Sb
125Te
133Cs
137Ba
139La
140Ce
141Pr
146Nd
147Sm
153Eu
157Gd
159Th
163Dy
166Er
172Yb
182W
205TI
208Pb
209Bi

Factor 3
Species
TMA
ocC
EC
7Li
23Na
24Mg
27Al
29Si
39K
44Ca
51v
55Mn
56Fe
59Co
60Ni
65Cu
66Zn
69Ga
75As
82Se
85Rb
88Sr
95Mo
107Ag
111Cd
115In
121Sb
125Te
133Cs
137Ba
139La
140Ce
141Pr
146Nd
147Sm
153Eu
157Gd
159Th
163Dy
166Er
172Yb
182w
205TI
208Ph
209Bi

1.1321E-003
1.1952E-002
4.5524E-005
1.0235E-003
1.0323E-004
6.5875E-005
9.9942E-005
6.2658E-005
7.1841E-006
8.8566E-005
9.8589E-007
3.7746E-004
5.8076E-007
4.4985E-006
5.2376E-004
4.3468E-006
4.9881E-006
1.5932E-007
1.4969E-006
2.0470E-007
1.1954E-007
3.7963E-007
5.8968E-008
0.0000E+000
1.0987E-007
1.2489E-007
9.3285E-006
6.5267E-006
3.7113E-003
1.6584E-005

Base Run
Profile
2.0722E+000
2.1052E+000
1.9605E-001
1.0314E-005
7.3217E-002
1.1971E-002
1.4872E-002
7.4755E-002
4.0464E-002
9.7120E-004
2.6402E-004
6.1734E-004
2.4204E-002
5.6109E-005
1.4483E-003
2.1541E-003
2.8946E-002
4.6016E-005
1.8224E-004
9.6631E-005
9.2159E-005
1.0108E-004
1.0477E-004
2.2542E-005
1.6523E-005
9.9669E-007
7.9479E-005
7.5158E-007
7.9484E-006
4.9566E-004
2.1449E-005
2.5330E-005
2.5690E-006
6.5482E-006
5.7497E-007
2.4055E-009
0.0000E+000
2.3194E-007
5.1479E-007
1.6044E-007
5.5814E-007
2.5163E-005
1.2318E-005
0.0000E+000
1.5725E-005

Discrete Difference Percentiles (DDP):
* = uncalculatable; + = greater than 999.9)

Species
TMA
oc
EC
7Li
23Na
24Mg
27A1
29Si
39K
44Ca
51V
55Mn
56Fe
59Co
60Ni
65Cu

Factor 1
90th
19.8
32.6
34.3
63.1
104.0
50.9
443
147.2
36.6
54.7
78.6
29.1
324
81.4
50.9
475

Yes
Yes
Yes
Yes
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No

No

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes

Within
IQR
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
Yes
No
No
Yes
No
No
No
No
No

95th
24.8
40.9
51.9
75.0
128.6
102.0
70.7
218.0
433
76.8
1174
348
39.1
121.4
1145
775

1.3410E-003
1.4900E-002
4.5714E-005
7.3689E-004
1.0643E-004
8.6143E-005
1.0427E-004
5.8712E-005
7.9774E-006
8.8766E-005
1.1069E-006
3.7414E-004
7.0453E-007
5.1543E-006
5.0655E-004
5.1714E-006
9.0274E-006
6.5222E-007
2.4530E-006
3.7157E-007
1.9037E-007
5.5456E-007
7.7606E-008
1.2604E-007
1.5995E-007
2.2594E-007
1.1659E-005
1.0793E-005
3.5273E-003
1.8770E-005

4.1246E-004
5.0014E-003
8.5714E-006
5.7212E-004
2.5700E-005
2.3179E-005
4.4446E-005
3.3032E-005
4.3653E-006
1.3954E-005
4.3148E-007
6.9869E-005
3.6379E-007
2.3336E-006
1.5541E-004
3.8322E-006
4.6966E-006
5.7012E-007
1.1068E-006
4.2367E-007
1.7275E-007
6.3051E-007
3.9852E-008
1.7524E-007
1.1421E-007
1.6044E-007
4.7970E-006
4.9258E-006
8.7816E-004
5.5185E-006

Bootstrap Runs:

Mean

2.4654E+000
1.7914E+000
1.7558E-001
1.3106E-005
5.1648E-002
9.8348E-003
1.1417E-002
5.5062E-002
3.2721E-002
1.1081E-002
1.7701E-004
4.8777E-004
1.7800E-002
4.6003E-005
1.0948E-003
1.7269E-003
2.1047E-002
4.1246E-005
4.2303E-004
9.8028E-005
7.2887E-005
1.1612E-004
8.5944E-005
1.9070E-005
2.4636E-005
8.3183E-007
1.1668E-004
6.1003E-007
7.1739E-006
4.8337E-004
1.6427E-005
1.7765E-005
1.6804E-006
4.9931E-006
6.9947E-007
7.0056E-008
2.6405E-007
1.7442E-007
4.1345E-007
2.0028E-007
4.0465E-007
1.8566E-005
8.0564E-006
6.3500E-004
1.3097E-005

Factor 2
90th
27.7
33.0
433
51.3
303.1
150.8
222.3

+
44.9
140.1
77.2
111.6
117.4
1325
68.7

Std. Dev.

5.5086E-001
4.8167E-001
5.4383E-002
7.1634E-006
2.5548E-002
4.9446E-003
5.8877E-003
3.2813E-002
7.1120E-003
1.1323E-002
6.8836E-005
1.3029E-004
5.6165E-003
2.3729E-005
4.7087E-004
5.5003E-004
6.2994E-003
1.0763E-005
2.7411E-004
3.3430E-005
2.1243E-005
6.5766E-005
2.4851E-005
8.8842E-006
1.0207E-005
2.3584E-007
4.6502E-005
1.8944E-007
3.4675E-006
1.4751E-004
6.1857E-006
7.3859E-006
7.6920E-007
2.5080E-006
7.8203E-007
1.0895E-007
5.1085E-007
6.1221E-008
3.3359E-007
2.1097E-007
1.9489E-007
4.8502E-006
2.6154E-006
4.2086E-004
2.7505E-006

95th
62.8
38.5
66.6
79.6
363.0
368.1
388.1

54.1
278.6

93.3
145.8
165.9
267.3

78.6

7.0322E-004
7.7570E-003
3.4897E-005
4.5860E-005
6.9527E-005
4.2263E-005
4.6986E-005
1.4606E-005
1.2076E-006
6.7375E-005
3.5991E-007
2.6091E-004
2.7599E-007
1.5870E-006
3.1906E-004
5.6532E-007
2.4423E-006
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1.0297E-003
1.1459E-002
3.8899E-005
2.4473E-004
8.8972E-005
7.0948E-005
7.5992E-005
2.9071E-005
4.6466E-006
7.6483E-005
8.1392E-007
3.2728E-004
4.8521E-007
3.2130E-006
4.1910E-004
2.0892E-006
5.2747E-006

0.0000E+000 2.3572E-007

7.1833E-007

0.0000E+000 0.0000E+000

1.6169E-006

0.0000E+000 8.6974E-008
0.0000E+000 8.5322E-008

2.0337E-008

0.0000E+000 0.0000E+000

4.7871E-008

0.0000E+000 9.0912E-008
0.0000E+000 1.0320E-007

5.6046E-006
4.0724E-006
2.1636E-003
5.2168E-006

5th

1.2162E+000 2.2706E+000
1.2966E+000 1.4890E+000

4.5471E-002
4.6899E-006
2.7435E-002
4.4588E-003
6.0438E-003
1.7120E-002
2.4334E-002

7.8801E-006
7.7168E-006
2.7560E-003
1.6352E-005

25th

1.5235E-001
8.6950E-006
3.8393E-002
7.0175E-003
8.0846E-003
3.5431E-002
2.7703E-002

0.0000E+000 4.1587E-003

1.0417E-004
3.5184E-004
1.2722E-002
1.9735E-005
5.2915E-004
1.1249E-003
1.4289E-002
2.9747E-005

1.2770E-004
4.0498E-004
1.3618E-002
3.3461E-005
8.0742E-004
1.3659E-003
1.7377E-002
3.4885E-005

0.0000E+000 2.1178E-004

5.8776E-005
5.3330E-005
4.8237E-005
5.5967E-005
8.7126E-006
4.5244E-006
4.9137E-007
2.2929E-005
3.5716E-007
2.9816E-006
3.0960E-004
8.6595E-006
1.0530E-005
8.9479E-007
2.7226E-006
8.1172E-008

0.0000E+000 0.0000E+000
0.0000E+000 0.0000E+000

7.4756E-005
5.9238E-005
8.0728E-005
6.8910E-005
1.3845E-005
1.6625E-005
6.8290E-007
8.6262E-005
4.9569E-007
5.3201E-006
3.8570E-004
1.2329€E-005
1.3254E-005
1.1856E-006
3.4358E-006
2.5529E-007

1.0779E-007 1.2908E-007
4.9827E-008 2.1133E-007
3.9152E-008 7.8516E-008
2.1181E-007 2.7089E-007
1.3878E-005 1.5446E-005
3.9512E-006 6.5925E-006
0.0000E+000 1.3595E-004
9.2682E-006 1.1339E-005
Factor 3
90th 95th
56.1 99.8
39.9 49.7
74.8 85.7
100.8 117.5
63.0 772
68.7 90.2
59.6 81.0
73.5 82.9
36.9 434
+ +
58.3 60.7
42.6 45.1
47.0 53.6
66.2 89.2
59.2 67.8
46.2 57.7

Aplikace modelu Pozitive Matrix Factorization

1.3206E-003
1.4038E-002
4.4600E-005
7.2931E-004
1.0463E-004
8.9748E-005
9.7907E-005
5.6682E-005
7.8001E-006
8.9254E-005
1.0809E-006
3.6497E-004
6.4508E-007
5.1910E-006
4.8664E-004
4.3641E-006
8.6559E-006
5.8401E-007
2.2881E-006
2.6725E-007
1.5265E-007
3.9876E-007
7.1950E-008
5.8896E-008
1.4583E-007
2.1775E-007
1.1177E-005
1.0758E-005
3.5629E-003
1.9474E-005

Median

2.5959E+000
1.6786E+000
1.8247E-001
1.1642E-005
4.4329E-002
8.5018E-003
9.6556E-003
4.5821E-002
3.1173E-002
8.8942E-003
1.5862E-004
4.4470E-004
1.6205E-002
3.9474E-005
9.9996E-004
1.6091E-003
1.9766E-002
3.9618E-005
4.5605E-004
9.2827E-005
6.6479E-005
9.7259E-005
8.1222E-005
1.6784E-005
2.7728E-005
7.8223E-007
1.2881E-004
6.0035E-007
6.2249E-006
4.3906E-004
1.4957E-005
1.6213E-005
1.5037E-006
4.3383E-006
4.7901E-007
3.3974E-008
2.7102E-008
1.5675E-007
3.3940E-007
1.4520E-007
3.3016E-007
1.7182E-005
8.0099E-006
8.0491E-004
1.2655E-005

1.6272E-003 2.0185E-003
1.6963E-002 2.5720E-002
5.0567E-005 5.9678E-005
1.0942E-003 1.7635E-003
1.1910E-004 1.5118E-004
1.0459E-004 1.1796E-004
1.1939E-004 1.8351E-004
8.1456E-005 1.1623E-004
1.1141E-005 1.5334E-005
9.8226E-005 1.1113E-004
1.3688E-006 2.0440E-006
4.2405E-004 4.9855E-004
8.4959E-007 1.3581E-006
6.6073E-006 9.4721E-006
5.5664E-004 7.3490E-004
7.3244E-006 1.3323E-005
1.2263E-005 1.8698E-005
9.4472E-007 1.8969E-006
3.0148E-006 4.4727E-006
5.1790E-007 1.2819E-006
2.5637E-007 5.3012E-007
7.1037E-007 2.1357E-006
9.9625E-008 1.5550E-007
2.0335E-007 4.1747E-007
2.0876E-007 3.8742E-007
3.1487E-007 5.0848E-007
1.3655E-005 2.2766E-005
1.3264E-005 2.0343E-005
4.1503E-003 4.9968E-003
2.2547E-005 2.5624E-005

75th 95th

2.8266E+000 3.0299E+000
1.9974E+000 2.8381E+000
2.0155E-001 2.5750E-001
1.5626E-005 2.3719E-005
5.5414E-002 1.1680E-001
1.1536E-002 2.2507E-002
1.2967E-002 2.5791E-002
6.9108E-002 1.2575E-001
3.6286E-002 4.6404E-002
1.4244E-002 3.3422E-002
2.1171E-004 3.4844E-004
5.2854E-004 7.5749E-004
2.0409E-002 2.9104E-002
5.0381E-005 1.0201E-004
1.2259E-003 2.1458E-003
1.9573E-003 2.7202E-003
2.2861E-002 3.9289E-002
4.3758E-005 6.4538E-005
5.9762E-004 8.7010E-004
1.1093E-004 1.6924E-004
8.0319E-005 1.1930E-004
1.2880E-004 2.7532E-004
9.7028E-005 1.5056E-004
2.1323E-005 3.5496E-005
3.1442E-005 3.6857E-005
9.5408E-007 1.2596E-006
1.5132E-004 1.7705E-004
6.8693E-007 8.9561E-007
8.3645E-006 1.4891E-005
5.4112E-004 8.3228E-004
1.8734E-005 3.2333E-005
2.0106E-005 3.6773E-005
1.9337E-006 3.5918E-006
5.5833E-006 1.1164E-005
8.3792E-007 2.7235E-006
9.0144E-008 3.9590E-007
2.8923E-007 1.5151E-006
2.0540E-007 3.0598E-007
4.8775E-007 1.2758E-006
2.1913E-007 7.3463E-007
5.4053E-007 6.9869E-007
1.9981E-005 3.0678E-005
9.0297E-006 1.3430E-005
9.6689E-004 1.1785E-003
1.4446E-005 1.8432E-005
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66Zn *
69Ga 26.6
75As 100.0
82Se 35.8
85Rh 41.7
88Sr 45,5
95Mo 196.9
107Ag 51.1
111Cd 48.5
115In 55.9
121Sh 57.7
125Te 425
133Cs 56.6
137Ba 41.9
139La 165.4
140Ce 99.0
141Pr 125.0
146Nd 40.2
147Sm 49.8
153Eu 48.1
157Gd 42.7
159Th 44,7
163Dy 61.3
166Er 40.3
172Yb 48.4
182W 78.3
205T1 107.3
208Ph 44.8
209Bi 48.4

*

41.0
1125
55.8
515
68.7
259.5
103.0
835
64.5
81.4
70.4
106.6
52.7
219.3
1242
154.9
533
72.9
57.6
52.0
56.8
83.5
51.8
55.6
102.7
140.9
53.7
85.6

79.0
39.7
95.8
44.6
731
98.9
89.5
100.0
325
75.1
40.1
93.2
817
57.3
1455
190.3
+
2355
648.9
361.4
533.7
161.1
*
461.4
306.0
82.1
131.8
452
701

Factor Profile (conc. of species) from Base Run #20 (Convergent Run)

TMA 4.157800E+000
oc 2.053600E+000
EC 1.795100E-001

TLi 2.522000E-005

23Na 1.824800E-002

24Mg 2.309900E-002
27Al 1.937600E-002
29Si 7.425400E-002
39K 4.286700E-002
44Ca 1.413300E-001
51V 1.689100E-004
55Mn 9.272600E-004
56Fe 2.278200E-002
59Co 1.545600E-005
60Ni 1.555800E-003
65Cu 2.300700E-003
66Zn 0.000000E+000
69Ga 3.675900E-005
75As 2.377100E-004
82Se 2.333800E-004
85Rb 6.686600E-005
88Sr 7.032400E-004
95Mo 1.900900E-005
107Ag 2.154100E-005
111Cd 3.828000E-005
115In 1.155800E-006
121Sh 1.588100E-004
125Te 8.829400E-007
133Cs 6.639400E-006
137Ba 1.136400E-003
139La 5.349800E-006
140Ce 7.114300E-006
141Pr 1.306200E-006
146Nd 1.053800E-005
147Sm 2.665700E-006
153Eu 1.597300E-006
157Gd 7.265300E-006
159Th 2.802800E-007
163Dy 1.544800E-006
166Er 1.375500E-006
172Yb 7.450900E-007
182w 7.922800E-006
205TI 1.727300E-006
208Ph 1.915800E-003
209Bi 1.863900E-005

6.250200E+000
1.527900E+000
3.457400E-001
2.200700E-005
7.696100E-003
2.265800E-003
2.314100E-003
2.641100E-003
2.937900E-002
1.707700E-002
0.000000E+000
4.105300E-004
8.475800E-003
1.558600E-005
2.988000E-004
1.132100E-003
1.195200E-002
4.552400E-005
1.023500E-003
1.032300E-004
6.587500E-005
9.994200E-005
6.265800E-005
7.184100E-006
8.856600E-005
9.858900E-007
3.774600E-004
5.807600E-007
4.498500E-006
5.237600E-004
4.346800E-006
4.988100E-006
1.593200E-007
1.496900E-006
2.047000E-007
1.195400E-007
3.796300E-007
5.896800E-008
0.000000E+000
1.098700E-007
1.248900E-007
9.328500E-006
6.526700E-006
3.711300E-003
1.658400E-005

108.5
57.2
100.0
51.5
85.6
194.3
99.3
159.6
80.4
105.1
69.2
128.7
103.6
89.5
200.6
238.4

282.8
900.5
562.8
594.0
241.7

663.0
394.2
88.3
187.3
7.7
74.6

516
385
3534
56.6
419
154.1
48.8
60.6
1219
48.2
1183
49.0
62.7
48.0
59.1
59.3
64.7
56.7
212.9

52.0
1132
274.0

60.3

44.6

62.6

404

2.072200E+000
2.105200E+000
1.960500E-001
1.031400E-005
7.321700E-002
1.197100E-002
1.487200E-002
7.475500E-002
4.046400E-002
9.712000E-004
2.640200E-004
6.173400E-004
2.420400E-002
5.610900E-005
1.448300E-003
2.154100E-003
2.894600E-002
4.601600E-005
1.822400E-004
9.663100E-005
9.215900E-005
1.010800E-004
1.047700E-004
2.254200E-005
1.652300E-005
9.966900E-007
7.947900E-005
7.515800E-007
7.948400E-006
4.956600E-004
2.144900E-005
2.533000E-005
2.569000E-006
6.548200E-006
5.749700E-007
2.405500E-009
0.000000E+000
2.319400E-007
5.147900E-007
1.604400E-007
5.581400E-007
2.516300E-005
1.231800E-005
0.000000E+000
1.572500E-005

Aplikace modelu Pozitive Matrix Factorization

63.3
522
447.1
80.7
50.3
233.7
55.2
68.2
155.7
60.9
148.9
58.1
83.7
74.4
67.4
703
724
70.8
363.9

535
171.9
463.2

70.4

48.8

68.2

52.6
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3.2 Testovani PMF 3.0 — tézké kovy, lokalita Libu$
3.2.1 Analyza vstupnich dat

Nejistoty zneéist'ujicich latek:

a) Weak Si — vysoka nejistota stanoveni
In, Cs, Th, Yb, Te  — vysoké procento hodnot pod citlivosti stanoveni
TMA, OC, EC — majoritni slozky, které by pfi parametru Strong

snizovaly vliv ostatnich prvkl
b) Total variable TMA

Korelace znecist'ujicich latek:

Graf Ca — Zn naznacuje na dva odlisné faktory.

Legend: —— One-to-One

44 CalBEINn --=-- Regrassion

0.9

0.a

0.7

44Ca

0.6

0.5

0.4

0.3

LAEERA) R ) R e LR LA LA RS R LSRR RE LA RRERERE LSRRESELS ELAARAERAN EAAARE L) EELIARRELY LA

& OE i

T T 0 0 0 I W 0 AT T R T 0 T 0 e T 0 I 1l

0.0 B
0.00 0. 0.02 0.03 0.04 0.05 0.06 0.07 0.0s n.og9
66Zn

Koncentrace v ¢asové fadé
Z grafu je patrny narlGst koncentrace vapniku a hoi¢iku v letnim obdobi oproti

v

zimnimu. Koncentrace sodiku, zinku, TMA v letnim obdobi jsou niz§i nez v zimnim.
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Species Concentrations
o——s 23Na —e 24Mg
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3.2.2 Vypocet — zdakladni model
Profily faktort

Zavérecnd zprava projektu 2B08040

Faktor 1
Factor Proms Lugeng @ % of Spacies
0 Conc of Spesier
w “‘90
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Zavérecnd zprava projektu 2B08040

Faktor 3
Factor Prodle Lagesd @ % of Speciex
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Zastoupeni faktoru pro vybrané znedéist'ujici latky — celkové roéni pfispévky

Faktor 1 hnéda

Faktor 2 zelena
Faktor 3 Zluta
TMA Na

W Fasr | W Faser

13940 QN oci BT

W Faord B Fackyl

2200 PN QT AW

B recer) B feerd

Mo annuronw
tc-fas W 44Ca - Run 18

@ Factor1 0.00731,3.6%
W Factor2 0.17832,87.2%

BFactor3 0.0189,9.2%
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Zn

ATy - Fun Y
| Fasr | W Fasa
Q0171 XA 00eN PN
\\ W Farkr ) B Factor
N 00CK41 310N QLONIT (M4 W
\ B Fador B el
N oI FAR W

00005 A Y
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TS -Te 1N

121 Sb-Run 18

W Fusx
ODCATZ XAS W
0 Faserd
0080 DEE W

W Factor 1 0.000269, 39%

WFactor2 4090208, 31%
O Factor 3 0.000204, 30%
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O0CRRS 41 W
W Tuvel
00004 GEIW
B reger)
000N DAY
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3.2.3 Identifikace faktorit — lokalita Libus

Faktor 1 — lokalni topenisté, kombinace spalovani di‘eva a uhli
Faktor je zastoupen v zimnim obdobi.
Procentni zastoupeni v ramci faktora (rozdéleni celkové zatéze ptipadajici na dany kov):
- z mé&fenych slozek maji nejvyssi procentni zastoupeni

» TMA 40,7 %

> As 64,5 %

> Cd 61,8 %

> PDb 36,9 %
Procentni zastoupeni ze sumy vybranych kovii v ramci jednoho faktoru (bod 3.2.4 — grafy):
- vybrané kovy vyznamné pro identifikaci faktoru

> K 32,1%

> Na 141%

> Zn 114 %

Faktor 2 — tranzitni doprava
Faktor je zastoupen ptevazné v letnim obdobi.
Procentni zastoupeni vV ramci faktort (rozdéleni celkové zatéze ptipadajici na dany kov):
- Z métenych slozek maji nejvyssi procentni zastoupeni

» Mg 60,5%

» Ca 87,2 %
Procentni zastoupeni ze sumy vybranych kovu v ramci jednoho faktoru (bod 3.2.4 — grafy):
- vybrané kovy vyznamné pro identifikaci faktoru

> Ca 45,8 %

> Mg 61%

> Fe 8,1%

Faktor 3 — lokalni topenisté, kombinace spalovani uhli a dieva
Faktor je zastoupen pfevazné v zimnim obdobi. Mensi zastoupeni drasliku neZ u faktoru 1
naznacuje prevazn¢ na spalovani uhli.
Procentni zastoupeni v ramci faktord (rozdéleni celkové zatéze pripadajici na dany kov):
- Z métenych slozek maji nejvyssi procentni zastoupeni

> Na 543%

» Zn 69,6 %
Procentni zastoupeni ze sumy vybranych kovii v ramci jednoho faktoru (bod 3.2.4 — grafy):
- vybrané kovy vyznamné pro identifikaci faktoru

> K 18,6 %

> Na 192%

> Zn 10,8 %
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3.2.4 Grafy + identifikovany zdrojovy profil TK - Libus

Faktor v logaritmickém méritku (PMF) Procentni zastoupeni kovi (PMF) Identifikovany zdrojovy profil (emisni méieni)
Zdrojovy profil - malé topenisté - spalovani HU
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TE+HM 7
Kovy - Libus - faktlar

1MEAN

10E-2

1E

TIEELS

FPTFIP I PP PTEEES

Koy - Libus - faktor

10O

3

e H - H H

e HHHHHH

1EM H H HH H H

1HES

PPPEEISILEFE

Aplikace modelu Pozitive Matrix Factorization

I NTAL

CEPFLELE

PFEFIOEE

iPF

35 FEFEETRG

Kaowy - Libug - Faktor 2

P ol R g O

Kaowy - Lilbuig - Faklor 3

1

FFCFIPEFFFIP P EFSFLE

Zaverecna zprdva projektu 2B08040
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3.2.5 Vystupni data 7 programu EPA PMF3.0

Base model run number:
Number of bootstrap runs:
Bootstrap random seed:
Min. Correlation R-Value:
Number of factors:

Extra modeling uncertainty (%):

18

100
Random
0.6

3

0

Mapping of bootstrap factors to base factors:

Boot Factor 1
Boot Factor 2
Boot Factor 3

Q(Robust) Percentile Report:

Min
2889

Base Factor 1
67

0

12

25th
3237

Base Factor 2

Variability in factor strengths based on bootstrapping:

Factor Mean

1 1.4671E+000
2 1.2318E+000
3 1.0788E+000

5th

5.2160E-001
7.0439E-001
5.4434E-001

Bootstrap run uncertainty statistics:

Factor 1
Species
TMA
oc
EC
7Li
23Na
24Mg
27Al
29Si
39K
44Ca
51v
55Mn
56Fe
59Co
60Ni
65Cu
66Zn
69Ga
75As
82Se
85Rb
88Sr
95Mo
107Ag
111Cd
115In
121Sb
125Te
133Cs
137Ba
139La
140Ce
141Pr
146Nd
147Sm
153Eu
157Gd
159Th
163Dy
166Er
172Yb
182w
205TI
208Ph
209Bi

Factor 2
Species
TMA
ocC
EC
7Li
23Na
24Mg
27Al
29Si
39K
44Ca
51V
55Mn
56Fe
59Co
60Ni

Base Run
Profile
5.0798E+000
1.2944E+000
3.0997E-001
2.2204E-005
1.4479E-002
3.4036E-003
4.0678E-003
1.7267E-002
3.3109E-002
7.3086E-003
6.3644E-005
4.8627E-004
6.4854E-003
1.1828E-005
4.1997E-004
7.1448E-004
1.1708E-002
2.7247E-005
7.1737E-004
1.3035E-004
8.6534E-005
8.9319E-005
7.6995E-005
6.7413E-006
5.2215E-005
1.2798E-006
2.6914E-004
6.0399E-007
6.1622E-006
1.4870E-004
7.2871E-006
1.0461E-005
6.5679E-007
2.4592E-006
2.0425E-007
7.1592E-008
5.8539E-007
5.4708E-008
2.4057E-007
1.5815E-007
1.5546E-007
9.9812E-006
9.1561E-006
2.0074E-003
1.6652E-005

Base Run
Profile
3.3511E+000
2.3220E+000
3.3430E-001
4.6060E-005
2.7239E-002
2.3740E-002
4.7455E-002
2.6292E-002
4.2939E-002
1.7832E-001
1.9692E-004
9.9178E-004
3.1506E-002
1.9856E-005
2.1332E-003

Base Factor 3
2

0

75

75th
3402

95th

5th

4.3137E+000
5.0606E-001
1.6447E-001
1.0453E-005
3.2959E-003
0.0000E+000
1.8025E-003
0.0000E+000
1.6615E-002
0.0000E+000
0.0000E+000
1.7698E-004
2.1856E-003
5.1894E-006
0.0000E+000
0.0000E+000
3.9469E-003
1.6271E-005
1.7932E-004
4.5939E-005
5.2981E-005
5.1186E-005
2.1387E-005
0.0000E+000
3.8779E-005
5.3587E-007
1.8537E-004
1.1210E-007
2.5837E-006
0.0000E+000
3.2782E-006
0.0000E+000
3.0112E-007
1.3006E-006
0.0000E+000
0.0000E+000
0.0000E+000
0.0000E+000
1.6733E-008
5.3151E-008
6.5022E-008
5.3507E-006
4.4679E-006
1.2830E-003
7.9598E-006

5th

8.9448E-002
1.0679E+000
1.2913E-001
1.7186E-005
1.3282E-002
1.0470E-002
1.4592E-002
1.1849E-003
2.2332E-002
5.4053E-002
4.9648E-005
5.7992E-004
1.5104E-002
1.0037E-005

17

100

3

Median

3337
25th Median 75th
7.4502E-001 1.0000E+000 1.2548E+000 4.9199E+000
8.0554E-001 9.5195E-001 1.2634E+000 3.1205E+000
6.6656E-001 9.1550E-001 1.1505E+000 2.4122E+000
Within Bootstrap Runs:
IQR Mean Std. Dev.
Yes 5.0440E+000 4.4628E-001
Yes 1.3344E+000 3.7666E-001
Yes 2.9169E-001 6.8181E-002
Yes 2.2052E-005 7.1606E-006
Yes 1.7536E-002 9.3416E-003
Yes 3.4198E-003 2.1226E-003
Yes 4.0152E-003 3.0562E-003
Yes 2.3667E-002 1.4119E-002
Yes 3.4331E-002 8.5193E-003
Yes 8.2996E-003 8.4547E-003
Yes 7.3771E-005 4.8280E-005
Yes 4.5830E-004 1.4974E-004
Yes 7.3274E-003 5.2814E-003
Yes 1.2696E-005 5.0195E-006
Yes 4.2356E-004 2.6767E-004
Yes 6.9287E-004 4.5179E-004
Yes 1.3437E-002 5.4583E-003
Yes 2.9101E-005 6.4142E-006
Yes 6.0167E-004 2.8243E-004
Yes 1.1779E-004 4.5864E-005
Yes 8.7976E-005 1.9057E-005
Yes 9.4608E-005 5.2294E-005
Yes 7.2587E-005 3.8303E-005
Yes 7.8390E-006 5.6076E-006
No 6.0365E-005 1.2284E-005
Yes 1.2565E-006 4.3528E-007
Yes 2.5995E-004 6.0693E-005
Yes 6.0441E-007 2.8389E-007
Yes 6.0031E-006 1.9891E-006
Yes 1.6199E-004 1.0266E-004
Yes 7.5016E-006 3.4004E-006
Yes 9.5599E-006 8.7140E-006
Yes 8.1876E-007 6.6325E-007
Yes 2.9139E-006 2.5019E-006
Yes 2.7690E-007 5.7726E-007
Yes 1.2298E-007 1.1838E-007
Yes 7.0567E-007 8.0529E-007
Yes 5.3680E-008 4.1209E-008
Yes 2.8707E-007 3.4017E-007
Yes 1.6094E-007 8.8153E-008
Yes 1.7228E-007 8.3377E-008
No 1.3284E-005 3.9559E-006
Yes 9.3078E-006 2.9655E-006
Yes 2.0372E-003 4.9317E-004
Yes 1.6247E-005 4.5757E-006
Within Bootstrap Runs:
IQR Mean Std. Dev.
Yes 3.1874E+000 1.2746E+000
Yes 2.3756E+000 8.6451E-001
Yes 3.5771E-001 1.5704E-001
Yes 6.2059E-005 7.2628E-005
Yes 3.3471E-002 3.5996E-002
Yes 2.6459E-002 1.9362E-002
Yes 6.1039E-002 6.7506E-002
Yes 5.0319E-002 4.6811E-002
Yes 4.8889E-002 3.6244E-002
Yes 2.0399E-001 1.7838E-001
Yes 2.5977E-004 5.0717E-004
Yes 1.0860E-003 9.0994E-004
Yes 3.5965E-002 3.7496E-002
Yes 2.4345E-005 2.4836E-005
Yes 2.0975E-003 1.2619E-003

7.5721E-004
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25th

4.7955E+000
1.1308E+000
2.5152E-001
1.8210E-005
1.0813E-002
2.0335E-003
2.3706E-003
1.3618E-002
3.0389E-002
2.7503E-003
3.9989E-005
3.6637E-004
4.7309E-003
8.9110E-006
2.1826E-004
3.3505E-004
1.0279E-002
2.5593E-005
3.9390E-004
8.3791E-005
7.8288E-005
6.3305E-005
4.7833E-005
4.1174E-006
5.4562E-005
9.3661E-007
2.2237E-004
4.2262E-007
4.8547E-006
5.9854E-005
5.2069E-006
3.8795E-006
5.0567E-007
1.8297E-006
0.0000E+000
2.4620E-008
1.8134E-007
2.2725E-008
9.9952E-008
1.0668E-007
1.1917E-007
1.1255E-005
7.5314E-006
1.6059E-003
1.3485E-005

25th

2.9717E+000
1.8671E+000
2.7093E-001
3.4237E-005
1.9603E-002
1.6580E-002
3.4527E-002
1.9204E-002
3.3495E-002
1.2968E-001
1.2705E-004
7.6084E-004
2.2673E-002
1.4198E-005
1.5799E-003

Unmapped
14

0

10

Max
3643

Median

4.9651E+000
1.4042E+000
3.1072E-001
2.1701E-005
1.6821E-002
3.2785E-003
3.2157E-003
2.2194E-002
3.6125E-002
7.3031E-003
7.5684E-005
4.5618E-004
6.2552E-003
1.2245E-005
4.2997E-004
7.1938E-004
1.2612E-002
2.9089E-005
5.7329E-004
1.0692E-004
8.7091E-005
8.0993E-005
6.6476E-005
7.2666E-006
6.0584E-005
1.1791E-006
2.4449E-004
5.7944E-007
5.8231E-006
1.6787E-004
7.0044E-006
8.1472E-006
6.5831E-007
2.1659E-006
1.1855E-007
9.8398E-008
4.4557E-007
4.8894E-008
2.2941E-007
1.5202E-007
1.5403E-007
1.3809E-005
8.5531E-006
2.0134E-003
1.5523E-005

Median

3.4230E+000
2.2359E+000
3.3901E-001
4.2637E-005
2.5066E-002
2.0928E-002
4.1679E-002
3.5241E-002
4.1103E-002
1.5048E-001
1.7477E-004
8.9368E-004
2.6813E-002
1.7982E-005
1.8891E-003

75th 95th

5.2834E+000 6.0153E+000
1.5487E+000 1.8784E+000
3.4056E-001 3.8018E-001
2.5363E-005 3.3674E-005
2.4155E-002 3.4460E-002
4.5488E-003 7.6923E-003
4.3127E-003 8.8118E-003
3.3906E-002 4.8135E-002
4.0204E-002 4.5841E-002
1.0837E-002 2.7293E-002
1.1020E-004 1.6443E-004
5.3771E-004 6.8778E-004
7.6258E-003 2.4096E-002
1.5671E-005 2.2433E-005
5.6002E-004 9.1762E-004
9.6237E-004 1.4975E-003
1.7165E-002 2.2456E-002
3.2573E-005 4.0353E-005
7.3805E-004 1.1709E-003
1.5110E-004 1.9500E-004
9.8833E-005 1.2101E-004
1.0744E-004 1.7146E-004
8.6352E-005 1.6646E-004
1.0692E-005 2.0454E-005
6.7532E-005 8.2323E-005
1.5597E-006 2.0834E-006
2.8193E-004 4.1616E-004
7.7513E-007 1.0711E-006
7.2348E-006 9.7630E-006
2.3816E-004 3.3493E-004
8.9799E-006 1.4933E-005
1.2756E-005 2.9886E-005
8.0191E-007 2.5907E-006
2.9581E-006 8.3216E-006
2.6727E-007 1.3398E-006
1.8026E-007 4.1792E-007
1.0001E-006 2.0816E-006
7.7831E-008 1.3478E-007
3.2971E-007 6.6044E-007
2.0807E-007 2.8983E-007
2.1491E-007 2.9206E-007
1.5837E-005 1.9694E-005
1.1399E-005 1.5504E-005
2.4982E-003 2.8657E-003
1.9513E-005 2.2290E-005

75th 95th

3.9242E+000 4.9011E+000
2.6150E+000 4.2203E+000
3.8592E-001 6.8169E-001
5.0627E-005 2.5307E-004
3.2357E-002 9.5275E-002
2.6562E-002 7.1670E-002
5.3336E-002 2.3742E-001
7.0190E-002 1.4283E-001
4.9232E-002 1.0501E-001
1.8639E-001 6.7557E-001
2.2209E-004 5.9885E-004
1.0734E-003 2.3151E-003
3.3478E-002 7.6497E-002
2.2715E-005 5.2538E-005
2.2520E-003 4.1434E-003

Strana 29 z 87



Priloha 7

65Cu
662n
69Ga
75As
82Se
85Rb
88Sr
95Mo
107Ag
111Cd
115In
121Sb
125Te
133Cs
137Ba
139La
140Ce
141Pr
146Nd
147Sm
153Eu
157Gd
159Th
163Dy
166Er
172Yb
182W
205TI
208Pb
209Bi

Factor 3
Species
TMA
ocC
EC
7Li
23Na
24Mg
27Al
29Si
39K
44Ca
51v
55Mn
56Fe
59Co
60Ni
65Cu
66Zn
69Ga
75As
82Se
85Rb
88Sr
95Mo
107Ag
111Cd
115In
121Sb
125Te
133Cs
137Ba
139La
140Ce
141Pr
146Nd
147Sm
153Eu
157Gd
159Th
163Dy
166Er
172Yb
182w
205TI
208Ph
209Bi

3.3276E-003
4.0970E-004
4.0110E-005
0.0000E+000
1.5234E-004
8.9180E-005
1.0006E-003
3.6754E-005
1.2011E-005
4.4508E-005
1.0184E-006
2.0816E-004
8.0157E-007
5.6065E-006
1.0503E-003
1.1966E-005
2.0485E-005
3.9103E-006
1.8284E-005
5.1750E-006
2.2499E-006
1.0658E-005
3.7147E-007
3.0354E-006
1.8517E-006
1.6711E-006
9.1922E-006
2.0762E-006
1.8703E-003
1.8712E-005

Base Run
Profile
4.0359E+000
2.1028E+000
3.4047E-001
2.9827E-005
4.9528E-002
1.2066E-002
1.0055E-002
6.8968E-002
4.7748E-002
1.8901E-002
2.3515E-004
7.1497E-004
1.4267E-002
2.8669E-005
1.5470E-003
2.4964E-003
2.7714E-002
4.2527E-005
3.9517E-004
9.9661E-005
8.5181E-005
1.5130E-004
7.3946E-005
2.2818E-005
5.5880E-005
1.2158E-006
2.0370E-004
9.4448E-007
6.5480E-006
5.5116E-004
1.2494E-005
1.3782E-006
1.3636E-006
5.1610E-006
3.4262E-007
2.3591E-007
3.9278E-007
1.9788E-007
5.7414E-007
4.6443E-007
3.9958E-007
1.8827E-005
8.7175E-006
1.5569E-003
1.7278E-005

Discrete Difference Percentiles (DDP):
* = uncalculatable; + = greater than 999.9)

Species
TMA
oc
EC
7Li
23Na
24Mg
27A1
29Si
39K
44Ca
51V
55Mn
56Fe
59Co
60Ni
65Cu

Factor 1
90th
89.8
81.4
71.7
86.6
137.9
360.6
477.9
230.6
74.4

+
361.6
117.0
331.2
105.4
309.7
3214

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes

Within
IQR
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

95th
100.0
196.6
1053
985.6
639.1

500.4
2171

244.4
+
4447

525.6
569.2

3.1675E-003
3.9950E-003
4.7897E-005
1.1379E-004
1.4824E-004
1.0217E-004
1.1899E-003
7.3107E-005
1.4610E-005
5.1198E-005
1.3834E-006
2.1380E-004
9.2201E-007
6.3753E-006
1.1314E-003
1.7169E-005
3.4691E-005
5.6294E-006
2.5006E-005
6.9876E-006
2.7248E-006
1.2309E-005
5.5998E-007
4.0498E-006
2.2591E-006
2.0367E-006
1.6341E-005
4.2323E-006
1.7906E-003
2.6109E-005

1.5725E-003
1.2371E-002
3.8066E-005
3.4463E-004
1.4608E-004
8.0673E-005
1.1152E-003
1.5516E-004
1.4721E-005
5.7773E-005
1.2946E-006
8.0989E-005
8.3282E-007
4.4921E-006
8.0898E-004
2.5559E-005
6.6364E-005
8.1604E-006
3.2409E-005
9.3187E-006
2.6232E-006
1.1950E-005
7.7307E-007
5.1730E-006
2.2631E-006
2.0178E-006
3.9657E-005
6.9118E-006
6.8069E-004
3.3086E-005

Bootstrap Runs:

Mean

4.,0876E+000
2.0488E+000
3.3141E-001
3.1636E-005
5.2839E-002
1.3079E-002
1.2062E-002
6.9638E-002
4.7442E-002
1.7872E-002
2.9505E-004
8.5142E-004
1.7102E-002
3.1345E-005
1.6973E-003
2.7545E-003
2.9717E-002
4.3097E-005
4.7058E-004
1.1790E-004
8.2851E-005
1.5604E-004
9.7400E-005
2.7671E-005
5.1797E-005
1.3657E-006
1.9694E-004
9.8832E-007
6.7080E-006
5.9167E-004
1.5905E-005
5.3094E-006
1.6051E-006
5.9443E-006
4.3259E-007
2.0266E-007
3.6244E-007
2.1922E-007
6.9985E-007
5.1195E-007
4.0774E-007
1.8503E-005
9.0206E-006
1.5537E-003
1.7868E-005

Factor 2
90th
58.2
54.4
55.3
56.9
53.1
79.3
59.9
256.4
46.2
62.9
75.1
415
54.3
65.6
423
47.4

Std. Dev.

6.6721E-001
5.1584E-001
6.4265E-002
9.9888E-006
3.3460E-002
8.1020E-003
8.9153E-003
4.1095E-002
1.1968E-002
1.5256E-002
2.7971E-004
4.5063E-004
1.0141E-002
1.7619E-005
1.0629E-003
1.6962E-003
1.5028E-002
1.4181E-005
2.1345E-004
6.8042E-005
1.7866E-005
1.0800E-004
6.3389E-005
2.1312E-005
2.6832E-005
5.9142E-007
4.4308E-005
4.6596E-007
1.8830E-006
3.7391E-004
1.1230E-005
1.2997E-005
1.1461E-006
3.7082E-006
5.2485E-007
2.0180E-007
5.3457E-007
1.3903E-007
5.6445E-007
3.5785E-007
2.8506E-007
1.1612E-005
2.5288E-006
2.9451E-004
4.6094E-006

95th
89.4
79.9
98.7
2741
95.4
148.2
265.7
295.8
75.5
2474
86.4
53.0
97.6
100.4
60.8
69.7

Zaverecna zprdva projektu 2B08040

1.1343E-003 2.4207E-003 2.9604E-003
0.0000E+000 0.0000E+000 1.0674E-004
2.3402E-005 3.0819E-005 3.7799E-005
0.0000E+000 0.0000E+000 3.1199E-005

3.2532E-005
5.9488E-005
2.8385E-004
2.1779E-006
4.5306E-006
1.2757E-006
4.9483E-007
1.6374E-004
3.2284E-007
2.8789E-006
4.9510E-004
4.5756E-006

1.2148E-004
7.5331E-005
7.3849E-004
2.6590E-005
8.1923E-006
3.8804E-005
8.5666E-007
1.8692E-004
5.7978E-007
4.6586E-006
7.3821E-004
8.5771E-006

0.0000E+000 1.4109E-005

1.1367E-006
5.7021E-006
1.2261E-006
5.2025E-007
2.6883E-006
1.0449E-007
9.9053E-007
6.8063E-007
5.8387E-007
2.1109E-006
1.4550E-006
5.1799E-004
7.0611E-006

5th

2.4233E+000 3.8783E+000
1.3951E+000 1.7260E+000

2.4548E-001
2.1267E-005
2.8140E-002
5.7582E-003
4.7065E-003
3.3494E-002
3.2358E-002
1.0221E-003
9.9141E-005
4.6687E-004
9.0630E-003
1.7749€E-005
8.0210E-004
1.2329E-003
1.7921E-002
2.8708E-005
1.5117E-004
3.7167E-005
5.4441E-005
6.2274E-005
4.3118E-005
1.2042E-005

2.8033E-006
1.3190E-005
3.6879E-006
1.6645E-006
7.8033E-006
2.4968E-007
2.1878E-006
1.4118E-006
1.2900E-006
7.3441E-006
2.0856E-006
1.6020E-003
1.4388E-005

25th

2.9233E-001
2.5530E-005
3.5363E-002
8.9170E-003
6.8159E-003
4.7085E-002
4.0735E-002
8.3999E-003
1.6013E-004
6.0210E-004
1.1061E-002
2.2965E-005
1.1696E-003
1.9612E-003
2.2385E-002
3.5498E-005
3.4866E-004
8.1535E-005
7.3534E-005
9.4894E-005
6.2831E-005
1.6947E-005

0.0000E+000 4.4411E-005

8.3834E-007
1.1648E-004
5.2471E-007
4.5298E-006
2.8129E-004
6.9838E-006

0.0000E+000 0.0000E+000

7.5527E-007
2.8189E-006

1.0501E-006
1.8554E-004
6.9553E-007
5.4794E-006
3.9428E-004
1.0078E-005

1.0279E-006
3.7850E-006

0.0000E+000 1.0079E-007
0.0000E+000 6.4441E-008

0.0000E+000 0.0000E+000

9.3653E-008
1.9033E-007
2.1796E-007
1.7468E-007
9.2509E-006
5.6571E-006
1.0414E-003
1.3432E-005

Factor 3
90th
51.2
39.9
334
47.1
55.3
56.7
97.4
77.6
35.1
130.7
73.9
93.9
96.8
46.7
58.6
63.7
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1.4368E-007
3.8904E-007
3.0022E-007
2.5272E-007
1.3583E-005
7.5313E-006
1.3879E-003
1.5259E-005

95th
83.7
54.6
40.5
82.6
1159
136.7
212.8
100.0
44.8
197.7
209.3
183.1
168.0
107.9
127.6
125.1

1.3616E-004
8.4802E-005
8.6011E-004
4.4414E-005
1.1150E-005
4.5919E-005
9.9559E-007
2.0314E-004
7.3130E-007
5.3262E-006
9.3817E-004
1.0664E-005
1.8350E-005
3.4629E-006
1.6155E-005
4.5008E-006
2.0154E-006
9.0770E-006
3.3823E-007
2.5836E-006
1.5955E-006
1.4792E-006
9.4058E-006
2.6434E-006
1.8204E-003
1.8725E-005

Median

4.1850E+000
1.9774E+000
3.2236E-001
3.0005E-005
4.5915E-002
1.1050E-002
9.1843E-003
6.2726E-002
4.5822E-002
1.2400E-002
2.1789E-004
6.7716E-004
1.3415E-002
2.6951E-005
1.4445E-003
2.3798E-003
2.6905E-002
4.0107E-005
4.5159E-004
9.9824E-005
8.0654E-005
1.2232E-004
8.2528E-005
2.1556E-005
5.3553E-005
1.2210E-006
2.0122E-004
9.3545E-007
6.4600E-006
5.0389E-004
1.3264E-005
1.5053E-006
1.2247E-006
4.7304E-006
2.7897E-007
1.5003E-007
5.7856E-008
1.8637E-007
4.8069E-007
4.2519E-007
3.3415E-007
1.6858E-005
8.5588E-006
1.5516E-003
1.6849E-005

3.4257E-003
4.0388E-003
4.4599E-005
9.0520E-005
1.6106E-004
9.6155E-005
1.0493E-003
5.7761E-005
1.4227E-005
5.3589E-005
1.2038E-006
2.2023E-004
9.1162E-007
6.5481E-006
1.1621E-003
1.3283E-005
2.2395E-005
4.3465E-006
2.0632E-005
5.4118E-006
2.5114E-006
1.0807E-005
4.2760E-007
3.2782E-006
2.0016E-006
1.8558E-006
1.2223E-005
3.5280E-006
2.0173E-003
2.2582E-005

75th

4.4959E+000
2.2154E+000
3.6812E-001
3.4309E-005
5.5612E-002
1.3932E-002
1.3342E-002
7.5900E-002
5.1461E-002
2.4036E-002
3.1409E-004
8.7443E-004
1.8901E-002
3.3146E-005
1.7848E-003
3.0924E-003
3.0918E-002
4.6383E-005
5.5591E-004
1.3589E-004
9.3097E-005
1.7205E-004
1.0909E-004
2.8462E-005
5.9960E-005
1.4927E-006
2.2070E-004
1.0834E-006
7.3218E-006
6.3033E-004
1.6918E-005
4.6819E-006
1.6784E-006
6.3776E-006
5.5662E-007
2.9816E-007
6.1847E-007
2.4454E-007
8.2999E-007
5.5745E-007
4.5797E-007
2.0276E-005
1.0104E-005
1.7025E-003
1.9611E-005

6.9918E-003
1.5605E-002
1.3001E-004
4.8224E-004
2.0796E-004
2.1426E-004
4.4948E-003
2.1787E-004
3.5263E-005
7.7434E-005
4.5144E-006
2.9010E-004
2.3105E-006
1.4126E-005
2.6457E-003
5.6204E-005
1.7454E-004
2.5355E-005
1.0526E-004
2.9674E-005
9.2130E-006
4.6298E-005
2.7749E-006
1.8248E-005
8.0079E-006
6.9612E-006
3.3265E-005
1.3594E-005
2.4352E-003
6.4718E-005

95th

4.9085E+000
3.2632E+000
4.5433E-001
5.4954E-005
1.2047E-001
2.8795E-002
3.1836E-002
1.5239E-001
6.9432E-002
5.6472E-002
7.6239E-004
2.0492E-003
3.8328E-002
6.2344E-005
3.7542E-003
5.6674E-003
5.0455E-002
6.7413E-005
8.6771E-004
2.5264E-004
1.1231E-004
4.2475E-004
1.8854E-004
5.9143E-005
8.8837E-005
2.4765E-006
2.5028E-004
1.8874E-006
9.6271E-006
1.4515E-003
3.6261E-005
1.7659E-005
3.9627E-006
1.4632E-005
1.8441E-006
7.4473E-007
1.6992E-006
5.1076E-007
1.9916E-006
1.2822E-006
9.2610E-007
3.0148E-005
1.2991E-005
2.0628E-003
2.3756E-005
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66Zn 100.0
69Ga 70.3
75As 94.8
82Se 75.7
85Rh 81.2
88Sr 577.6
95Mo 117.6
107Ag 353.2
111Cd 100.0
115In 74.9
121Sh 79.8
125Te 100.0
133Cs 79.3
137Ba 394.3
139La 134.1
140Ce 192.4
141Pr 441.4
146Nd 534.1
147Sm +
153Eu +
157Gd +
159Th 415.9
163Dy 842.4
166Er 659.3
172Yb 591.7
182W 98.7
205T1 71.2
208Ph 87.9
209Bi 83.2

213.6
337.9
100.0
96.0
145.0

206.3
615.8
100.0
1435
89.3
235.7
124.8

+
660.4

+

+ o+ o+

+
2333
88.0
99.8
250.9

+
53.9
*
36.4
332
65.3
1015
703
36.4
80.7
19.8
48.5
44.9
55.0
66.0
99.1
69.0
66.2
725
67.4
53.4
86.4
63.4
54.7
521
79.8
108.4
243
108.7

Factor Profile (conc. of species) from Base Run #18 (Convergent Run)

TMA 5.079800E+000
oc 1.294400E+000
EC 3.099700E-001

TLi 2.220400E-005

23Na 1.447900E-002
24Mg 3.403600E-003
27Al 4.067800E-003
29Si 1.726700E-002

39K 3.310900E-002
44Ca 7.308600E-003

51V 6.364400E-005
55Mn 4.862700E-004
56Fe 6.485400E-003
59Co 1.182800E-005
60Ni 4.199700E-004
65Cu 7.144800E-004
66Zn 1.170800E-002
69Ga 2.724700E-005
75As 7.173700E-004
82Se 1.303500E-004
85Rb 8.653400E-005
88Sr 8.931900E-005
95Mo 7.699500E-005
107Ag 6.741300E-006
111Cd 5.221500E-005
115In 1.279800E-006
121Sh 2.691400E-004
125Te 6.039900E-007
133Cs 6.162200E-006
137Ba 1.487000E-004
139La 7.287100E-006
140Ce 1.046100E-005
141Pr 6.567900E-007
146Nd 2.459200E-006
147Sm 2.042500E-007
153Eu 7.159200E-008
157Gd 5.853900E-007
159Th 5.470800E-008
163Dy 2.405700E-007
166Er 1.581500E-007
172Yb 1.554600E-007
182w 9.981200E-006
205TI 9.156100E-006
208Ph 2.007400E-003
209Bi 1.665200E-005

3.351100E+000
2.322000E+000
3.343000E-001
4.606000E-005
2.723900E-002
2.374000E-002
4.745500E-002
2.629200E-002
4.293900E-002
1.783200E-001
1.969200E-004
9.917800E-004
3.150600E-002
1.985600E-005
2.133200E-003
3.327600E-003
4.097000E-004
4.011000E-005
0.000000E+000
1.523400E-004
8.918000E-005
1.000600E-003
3.675400E-005
1.201100E-005
4.450800E-005
1.018400E-006
2.081600E-004
8.015700E-007
5.606500E-006
1.050300E-003
1.196600E-005
2.048500E-005
3.910300E-006
1.828400E-005
5.175000E-006
2.249900E-006
1.065800E-005
3.714700E-007
3.035400E-006
1.851700E-006
1.671100E-006
9.192200E-006
2.076200E-006
1.870300E-003
1.871200E-005

+
129.4

56.6
75.5
266.7
151.5
117.1
63.6
228.0
26.1
85.6
86.8
82.9
221.7
448.1
280.0
262.7
315.8
258.4
262.0
287.9
293.4
209.9
191.4
121.8
152.5
48.8
1345

713
413
81.8
99.7
49.7
94.8
80.2
1017
82.1
67.2
52.0
50.9
348
55.1
745
592.1
67.9
716
269.1
129.8
259.9
75.5
130.7
64.8
71.0
59.8
53.8
54.5
328

4.035900E+000
2.102800E+000
3.404700E-001
2.982700E-005
4.952800E-002
1.206600E-002
1.005500E-002
6.896800E-002
4.774800E-002
1.890100E-002
2.351500E-004
7.149700E-004
1.426700E-002
2.866900E-005
1.547000E-003
2.496400E-003
2.771400E-002
4.252700E-005
3.951700E-004
9.966100E-005
8.518100E-005
1.513000E-004
7.394600E-005
2.281800E-005
5.588000E-005
1.215800E-006
2.037000E-004
9.444800E-007
6.548000E-006
5.511600E-004
1.249400E-005
1.378200E-006
1.363600E-006
5.161000E-006
3.426200E-007
2.359100E-007
3.927800E-007
1.978800E-007
5.741400E-007
4.644300E-007
3.995800E-007
1.882700E-005
8.717500E-006
1.556900E-003
1.727800E-005

Aplikace modelu Pozitive Matrix Factorization

835
54.0
100.1
120.6
64.3
175.9
1404
153.2
99.9
102.4
62.6
87.8
375
161.2
164.4

190.2
1817
435.8
213.6
372.9
157.0
2417
1729
129.6
76.4
68.5
84.6
53.9
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3.3 Testovani PMF 3.0 — tézké kovy, lokalita Smichov
3.3.1 Analyza vstupnich dat

Nejistoty zneéist'ujicich latek:

a) Weak Si — vysoka nejistota stanoveni
In, Cs, Th, Te — vysoké procento hodnot pod citlivosti stanoveni
TMA, OC, EC — majoritni slozky, které by pfi parametru Strong

snizovaly vliv ostatnich prvkl
b) Total variable TMA

Korelace znecist'ujicich latek:

Graf Ca — Zn naznacuje na dva odlisné faktory.

S LM —— O to- O
44Ca%s6Zn Nagrazann

d4ac

Koncentrace v ¢asové fadé
Z grafu je patrny narlGst koncentrace vapniku a hoi¢iku v letnim obdobi oproti
zimnimu. Koncentrace sodiku, zinku, TMA v letnim obdobi jsou niz§i nez v zimnim.
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Species Concentralions
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3.3.2 Vypocet — zdakladni model

Profily faktort
Faktor 1

Factor Profile

Zavérecna zprava projektu 2B08040
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Faktor 3
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Zaverecna zprdva projektu 2B08040

Zastoupeni faktoru pro vybrané znedéist'ujici latky — celkové roéni pfispévky

Faktor 1 hnéda
Faktor 2 zelena
Faktor 3 Zluta

TMA

T™A.- B §
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108070 {18 W
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$8130 U1IW
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152900 ZI4 W
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B fedr)
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Zn Pb
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3.3.3 Identifikace faktori — |lokalita Smichov

Faktor 1 — lokalni topenisté

Faktor je zastoupen pievazné v zimnim obdobi. Relativné nizké zastoupeni drasliku naznacuje
na spalovani uhli.

Procentni zastoupeni v ramci faktord (rozdéleni celkové zatéze ptipadajici na dany kov):
- Z méfenych slozek maji nejvyssi procentni zastoupeni

> Na 485%

» Zn 68,6 %

> As 74,5 %

» Cd 56,5 %

> Pb 51,4 %

Procentni zastoupeni ze sumy vybranych kovli v ramci jednoho faktoru (bod 3.3.4 — grafy):
- vybrané kovy vyznamné pro identifikaci faktoru

> K 19,8 %

> Na 218%

> Zn 14,6 %

Faktor 2 — méstska doprava
Faktor je zastoupen v zimnim i v letnim obdobi.

Procentni zastoupeni v ramci faktort (rozdéleni celkové zatéze ptipadajici na dany kov):
- Z métenych slozek maji nejvyssi procentni zastoupeni
» TMA 36,8%

> EC  542%

> Sb 65,6 % - (pouziva se v brzdovych oblozeni)

> Fe 67,5 % - (otér brzdovych kotouct)

> Al 52,7%

» Cu 50,3%

» Mo 60,1%

> Ba 534%

» Zn 31,4 % - (vulkanizacni ¢inidlo v pneumatikéch)

Procentni zastoupeni ze sumy vybranych kovt v ramci jednoho faktoru (bod 3.3.4 — grafy):
- vybrané kovy vyznamné pro identifikaci faktoru

» Ca 12,0 %
> Mg 33%
> Fe 40,0 %
Faktor 3 — tranzitni doprava
Faktor je zastoupen prevazné v letnim obdobi.
Procentni zastoupeni v ramci faktora (rozdé€leni celkové zatéze ptipadajici na dany kov):
- Z métenych slozek maji nejvyssi procentni zastoupeni
> Mg 60,5%
» Ca 87,2 %

Procentni zastoupeni ze sumy vybranych kovil v ramci jednoho faktoru (bod 3.3.4 — grafy):
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- vybrané kovy vyznamné pro identifikaci faktoru
» Ca 49,0 %
> Mg 64%
> Fe 11,0%
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3.3.4 Grafy + identifikovany zdrojovy profil TK - Smichov

Faktor v logaritmickém méritku (PMF)
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1HE=
Hovy = Smichov - faktor 3
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3.3.5 Vystupni data 7 programu EPA PMF3.0

Base model run number: 5
Number of bootstrap runs: 100
Bootstrap random seed: Random
Min. Correlation R-Value: 0.6
Number of factors: 3

Extra modeling uncertainty (%): 0

Mapping of bootstrap factors

Boot Factor 1
Boot Factor 2
Boot Factor 3

Q(Robust) Percentile Report:

Min
3265

Variability in factor strengths based on bootstrapping:

Factor Mean

1 9.3699E-001
2 9.4467E-001
3 1.0452E+000

to base factors:

Base Factor 1
100

0

1

25th
3876

5th

6.9831E-001
6.2720E-001
7.3665E-001

25th

Bootstrap run uncertainty statistics:

Factor 1
Species
TMA
oc
EC
7Li
23Na
24Mg
27Al
29Si
39K
44Ca
51v
55Mn
56Fe
59Co
60Ni
65Cu
66Zn
69Ga
75As
82Se
85Rb
88Sr
95Mo
107Ag
111Cd
115In
121Sb
125Te
133Cs
137Ba
139La
140Ce
141Pr
146Nd
147Sm
153Eu
157Gd
159Th
163Dy
166Er
172Yb
182w
205TI
208Ph
209Bi

Factor 2
Species
TMA
ocC
EC
7Li
23Na
24Mg
27Al
29Si
39K
44Ca
51V
55Mn
56Fe
59Co
60Ni

Within
IQR
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes

Base Run
Profile
7.0913E+000
2.8833E+000
4.4207E-001
3.3809E-005
4.5038E-002
9.8364E-003
8.6714E-003
2.0201E-002
4.0904E-002
1.8189E-002
2.0249E-004
7.1020E-004
2.2829E-002
4.8791E-005
1.2828E-003
2.3772E-003
3.0156E-002
8.5880E-005
9.1489E-004
1.8280E-004
1.3378E-004
1.7178E-004
1.4180E-004
1.2371E-005
9.8909E-005
1.4089E-006
3.8765E-004
9.2476E-007
1.4084E-005
7.9498E-004
2.3725E-005
2.6516E-005
1.7158E-006
4.9239E-006
9.4279E-007
1.1269E-007
0.0000E+000
1.0653E-007
4.2751E-007
4.1577E-007
3.2609E-007
2.2761E-005
1.3859E-005
3.1596E-003
2.8373E-005

Within
IQR
No
No
Yes
No
Yes
No
Yes
Yes
No
No
Yes
Yes

Base Run
Profile
6.0884E+000
1.5298E+000
1.3732E+000
4.5873E-005
3.0176E-002
1.1048E-002
4.3320E-002
1.8228E-002
2.7245E-002
3.9829E-002
1.5816E-004
1.7624E-003
1.3250E-001 Yes
3.2156E-005 Yes
5.1902E-004 No

8.0065E-001
7.9356E-001
9.6713E-001

Base Factor 2
0

94

5

Median
4140

Median 75th

8.8103E-001 1.0195E+000
9.2216E-001 1.0826E+000
1.0000E+000 1.0600E+000

Bootstrap Runs:

Mean Std. Dev.
7.1858E+000 2.9141E-001
2.7842E+000 2.5753E-001
4.4761E-001 1.1604E-001
3.4921E-005 9.5639E-006
4.7182E-002 9.5328E-003
9.2487E-003 2.0019E-003
1.0225E-002 4.0169E-003
1.9993E-002 8.4458E-003
3.8057E-002 5.0487E-003
1.6786E-002 8.0008E-003
2.1121E-004 4.0942E-005
7.5010E-004 1.2824E-004
2.6123E-002 8.8127E-003
4.8980E-005 7.8136E-006
1.1724E-003 2.0572E-004
2.0439E-003 8.1006E-004
2.8541E-002 5.6110E-003
8.8272E-005 1.2811E-005
8.6063E-004 1.7764E-004
1.5223E-004 4.6098E-005
1.3493E-004 1.7515E-005
1.6179E-004 5.2464E-005
1.4000E-004 3.3120E-005
1.1721E-005 2.8951E-006
8.7888E-005 1.7395E-005
1.3345E-006 4.0475E-007
3.9209E-004 7.9903E-005
8.2093E-007 2.1232E-007
1.3528E-005 3.6413E-006
9.3775E-004 3.2522E-004
2.3790E-005 3.5140E-006
2.7406E-005 7.2977E-006
1.9122E-006 5.2430E-007
5.5266E-006 1.7839E-006
1.0190E-006 3.4333E-007
2.9555E-007 3.0170E-007
2.9686E-007 4.7995E-007
1.2126E-007 4.4506E-008
5.1489E-007 2.0593E-007
4.7934E-007 1.4649E-007
3.5057E-007 1.7275E-007
2.3007E-005 2.8690E-006
1.3051E-005 2.1705E-006
2.2792E-003 1.4894E-003
2.7729E-005 3.3221E-006

Bootstrap Runs:

Mean Std. Dev.
5.6055E+000 4.8258E-001
1.9009E+000 4.2349E-001
1.4453E+000 2.6717E-001
5.4856E-005 1.2063E-005
2.6987E-002 9.7093E-003
1.6154E-002 4.9594E-003
4.8497E-002 1.1510E-002
2.1006E-002 9.5493E-003
3.7501E-002 9.6571E-003
6.7991E-002 2.8185E-002
1.6482E-004 5.3917E-005
1.9577E-003 4.0325E-004
1.2847E-001 3.7886E-002
2.8452E-005 9.1653E-006
8.3549E-004 3.1477E-004

Base Factor 3
0

0

50

75th
4379

95th

1.2773E+000
1.3356E+000
1.5942E+000

5th

6.7372E+000
2.3765E+000
2.1990E-001
2.3768E-005
3.3795E-002
6.9115E-003
4.5407E-003
1.2402E-002
3.1291E-002
0.0000E+000
1.4908E-004
5.6443E-004
1.3303E-002
3.8233E-005
8.5024E-004
2.3022E-004
1.5970E-002
6.6470E-005
6.0017E-004
8.1837E-005
1.0807E-004
8.7230E-005
9.2818E-005
8.7695E-006
6.6475E-005
6.1325E-007
2.6466E-004
5.9235E-007
9.6922E-006
5.3003E-004
1.8399E-005
1.7790E-005
1.2179E-006
3.2265E-006
5.4601E-007
0.0000E+000
0.0000E+000
4.2271E-008
2.8118E-007
2.9609E-007
7.9990E-008
1.7992E-005
9.1212E-006
0.0000E+000
2.2759E-005

5th

4.7795E+000
1.2382E+000
1.0640E+000
4.0095E-005
1.4223E-002
9.0892E-003
3.3649E-002
7.7026E-003
2.2653E-002
2.2436E-002
6.9218E-005
1.5402E-003
8.1863E-002
1.5113E-005
3.4509E-004

Aplikace modelu Pozitive Matrix Factorization
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25th

6.9803E+000
2.5806E+000
3.7391E-001
2.9021E-005
4.0270E-002
7.7452E-003
7.5561E-003
1.4649E-002
3.4946E-002
1.2827E-002
1.8454E-004
6.5505E-004
2.0873E-002
4.3809E-005
1.0430E-003
1.6246E-003
2.6785E-002
8.0537E-005
7.5157E-004
1.2775E-004
1.2281E-004
1.2224E-004
1.1793E-004
9.9725E-006
7.5613E-005
1.0794E-006
3.3944E-004
6.9621E-007
1.1458E-005
7.0672E-004
2.2186E-005
2.4165E-005
1.6263E-006
4.4304E-006
8.1373E-007
2.9680E-008
0.0000E+000
9.6727E-008
3.9799E-007
3.9215E-007
2.1147E-007
2.1016E-005
1.1953E-005
8.7037E-004
2.5777E-005

25th

5.3217E+000
1.5975E+000
1.2625E+000
4.7547E-005
2.0361E-002
1.1963E-002
4.1839E-002
1.5293E-002
3.0056E-002
4.6607E-002
1.3353E-004
1.7485E-003
9.9536E-002
2.2003E-005
5.5942E-004

Unmapped
0

6
44

Max
4931

Median

7.1688E+000
2.7893E+000
4.4738E-001
3.3320E-005
4.4755E-002
8.9735E-003
9.9833E-003
1.7441E-002
3.7537E-002
1.7880E-002
2.0063E-004
7.3212E-004
2.5002E-002
4.9433E-005
1.1453E-003
2.2372E-003
2.9242E-002
8.7044E-005
8.5625E-004
1.5388E-004
1.3368E-004
1.5636E-004
1.3890E-004
1.1617E-005
8.5769E-005
1.3910E-006
3.9354E-004
7.7750E-007
1.2401E-005
9.3049E-004
2.4088E-005
2.6899E-005
1.9201E-006
5.4428E-006
9.6564E-007
2.0874E-007
7.8125E-011
1.1493E-007
4.9694E-007
4.5770E-007
3.3921E-007
2.2792E-005
1.2874E-005
2.7009E-003
2.7768E-005

Median

5.5987E+000
1.8479E+000
1.4321E+000
5.3065E-005
2.4669E-002
1.6448E-002
4.6837E-002
1.8710E-002
3.7819E-002
6.4828E-002
1.7170E-004
1.8715E-003
1.2090E-001
2.6710E-005
8.3412E-004

75th 95th

7.4421E+000 7.6371E+000
2.9353E+000 3.2296E+000
5.2075E-001 6.1520E-001
3.9968E-005 5.0657E-005
5.4354E-002 6.5622E-002
1.0563E-002 1.2922E-002
1.2542E-002 1.6126E-002
2.2451E-002 3.6158E-002
4.0343E-002 4.7500E-002
2.2029E-002 2.8939E-002
2.3700E-004 2.9073E-004
8.4492E-004 1.0029E-003
3.1138E-002 4.1733E-002
5.4664E-005 6.2250E-005
1.3201E-003 1.5457E-003
2.5493E-003 3.1450E-003
3.1923E-002 3.5898E-002
9.6058E-005 1.1366E-004
9.6188E-004 1.1536E-003
1.7516E-004 2.2340E-004
1.4695E-004 1.6493E-004
1.9390E-004 2.4693E-004
1.5654E-004 1.9685E-004
1.2518E-005 1.5939E-005
9.5118E-005 1.2169E-004
1.5766E-006 1.9249E-006
4.3299E-004 5.3729E-004
9.0204E-007 1.1941E-006
1.4921E-005 1.9639E-005
1.1159E-003 1.5387E-003
2.5439E-005 2.8601E-005
3.1010E-005 3.8915E-005
2.1342E-006 2.6370E-006
6.2126E-006 8.4264E-006
1.1982E-006 1.7090E-006
4.3865E-007 9.5236E-007
4.7358E-007 1.2805E-006
1.4459E-007 1.9362E-007
5.9742E-007 8.6896E-007
5.5222E-007 7.1705E-007
4.6566E-007 6.7768E-007
2.4888E-005 2.8782E-005
1.4116E-005 1.6773E-005
3.1342E-003 4.1487E-003
2.9674E-005 3.3499E-005

75th 95th

5.9280E+000 6.3717E+000
2.1792E+000 2.6578E+000
1.6494E+000 1.9223E+000
6.0053E-005 7.7467E-005
3.1327E-002 5.0181E-002
1.9893E-002 2.4171E-002
5.1502E-002 7.4331E-002
2.5225E-002 3.9613E-002
4.3783E-002 5.4361E-002
8.7972E-002 1.1852E-001
2.0040E-004 2.5514E-004
2.0564E-003 2.7428E-003
1.4918E-001 1.8870E-001
3.2951E-005 4.6567E-005
1.0639E-003 1.3564E-003
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65Cu
662n
69Ga
75As
82Se
85Rb
88Sr
95Mo
107Ag
111Cd
115In
121Sb
125Te
133Cs
137Ba
139La
140Ce
141Pr
146Nd
147Sm
153Eu
157Gd
159Th
163Dy
166Er
172Yb
182W
205TI
208Pb
209Bi

Factor 3
Species
TMA
ocC
EC
7Li
23Na
24Mg
27Al
29Si
39K
44Ca
51v
55Mn
56Fe
59Co
60Ni
65Cu
66Zn
69Ga
75As
82Se
85Rb
88Sr
95Mo
107Ag
111Cd
115In
121Sb
125Te
133Cs
137Ba
139La
140Ce
141Pr
146Nd
147Sm
153Eu
157Gd
159Th
163Dy
166Er
172Yb
182w
205TI
208Ph
209Bi

6.3924E-003
1.3829E-002
1.1307E-004
9.8220E-005
0.0000E+000
1.2661E-004
3.8335E-004
3.0690E-004
3.8324E-006
2.9494E-005
4.4268E-006
1.1070E-003
2.9557E-007
4.8721E-006
3.0497E-003
2.1005E-005
5.7093E-005
6.3486E-006
2.4060E-005
4.8606E-006
2.7319E-006
4.9034E-006
4.8993E-007
2.4617E-006
1.9131E-006
1.4115E-006
1.3106E-005
2.9491E-006
8.2081E-004
5.3552E-005

Base Run
Profile
3.3519E+000
2.4190E+000
7.1695E-001
3.8985E-005
1.7610E-002
2.3693E-002
3.0248E-002
1.7685E-002
4.6395E-002
1.8141E-001
1.5310E-004
1.1029E-003
4.0870E-002
1.6666E-005
1.6069E-003
3.9408E-003
0.0000E+000
4.2526E-005
2.1474E-004
2.4979E-004
7.1241E-005
8.4587E-004
6.2182E-005
1.3839E-005
4.6553E-005
1.3985E-006
1.9315E-004
9.1987E-007
5.0982E-006
1.8612E-003
4.7405E-006
1.4561E-005
2.9876E-006
1.4846E-005
3.4650E-006
2.7645E-006
1.0667E-005
3.9780E-007
2.4937E-006
1.2131E-006
1.5246E-006
7.4247E-006
4.2613E-006
2.1640E-003
2.4335E-005

Discrete Difference Percentiles (DDP):
* = uncalculatable; + = greater than 999.9)

Species
TMA
oc
EC
7Li
23Na
24Mg
27A1
29Si
39K
44Ca
51V
55Mn
56Fe
59Co
60Ni
65Cu

Factor 1
90th
7.4
14.5
42.1
35.3
36.7
29.7
77.6
51.0
21.2
84.9
31.8
30.2
65.8
23.7
29.5
61.7

Yes
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
No
No
Yes
No
Yes
No
No
Yes
Yes
Yes

Within
IQR
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

95th
7.9
178
53.1
50.3
49.9
352
86.1
79.6
24.0
100.0
43.6
413
915
30.2
34.0
90.5

6.8040E-003
7.9243E-003
1.0608E-004
9.4967E-005
4.6702E-005
1.2478E-004
5.7123E-004
2.5942E-004
7.2741E-006
3.3463E-005
4.0279E-006
9.4596E-004
4.9629E-007
5.3166E-006
3.3612E-003
1.6315E-005
5.0974E-005
6.4297E-006
2.6411E-005
5.6884E-006
3.4861E-006
8.4347E-006
5.8925E-007
3.2461E-006
2.1056E-006
1.9168E-006
1.1024E-005
2.9867E-006
8.3525E-004
5.4544E-005

1.3442E-003
6.0623E-003
2.9574E-005
1.0339E-004
5.1880E-005
3.0318E-005
1.7904E-004
9.5700E-005
2.9958E-006
1.2304E-005
1.0973E-006
4.0215E-004
1.8990E-007
2.6861E-006
5.9421E-004
6.8128E-006
1.9547E-005
1.8278E-006
6.5612E-006
1.3424E-006
9.3766E-007
3.3153E-006
2.1843E-007
9.7761E-007
5.3295E-007
5.4411E-007
2.7210E-006
1.4843E-006
6.5178E-004
1.0618E-005

Bootstrap Runs:

Mean

3.4495E+000
2.4493E+000
5.9188E-001
3.5812E-005
2.3169E-002
2.4575E-002
3.0798E-002
2.3348E-002
4.7944E-002
1.7253E-001
1.8310E-004
1.0213E-003
3.2570E-002
1.7770E-005
1.6284E-003
3.5545E-003
7.5717E-004
4.0547E-005
2.2858E-004
2.4142E-004
8.0072E-005
8.7112E-004
4.7646E-005
1.3265E-005
4.2149E-005
1.1603E-006
1.5170E-004
9.3633E-007
5.2216E-006
1.6881E-003
5.9060E-006
1.2891E-005
2.9403E-006
1.4380E-005
3.1666E-006
2.6256E-006
8.9322E-006
5.2197E-007
2.2468E-006
1.3222E-006
1.5040E-006
8.1848E-006
4.0826E-006
2.1104E-003
2.1414E-005

Factor 2
90th
21.3
56.2
46.1
68.3
62.0
101.3
73.4
89.1
82.2
161.1
68.5
58.4
455
53.3
1245
37.2

Std. Dev.

6.5868E-001
5.4040E-001
2.2768E-001
8.1961E-006
8.7907E-003
6.2298E-003
7.9325E-003
1.1300E-002
1.1509E-002
5.7644E-002
4.3030E-005
2.1673E-004
1.4680E-002
3.2488E-006
4.6012E-004
9.5702E-004
1.8308E-003
1.1592E-005
1.5186E-004
8.5562E-005
1.8851E-005
2.2544E-004
2.3262E-005
3.6128E-006
1.2371E-005
4.0559E-007
1.2248E-004
2.7857E-007
1.8348E-006
5.0659E-004
1.7924E-006
5.3075E-006
8.8928E-007
3.7236E-006
9.3080E-007
7.2281E-007
3.9417E-006
1.8377E-007
7.7436E-007
4.3345E-007
4.7579E-007
1.9730E-006
1.3326E-006
9.2583E-004
6.3462E-006

95th
54.9
66.8
79.9
821
713
108.4
89.7
1171
95.3
195.4
782
89.9
95.0
60.9
1419
51.4

4.7158E-003
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5.9139E-003

0.0000E+000 3.2502E-003

7.2920E-005

0.0000E+000 0.0000E+000
0.0000E+000 0.0000E+000

8.4346E-005
3.3601E-004
1.4732E-004
2.7867E-006
1.6115E-005
2.4961E-006
4.0287E-004
1.6964E-007
1.4749E-006
2.6499E-003
9.4912E-006
3.0905E-005
4.2478E-006
1.9236E-005
4.1315E-006
2.0856E-006
2.9967E-006
2.8506E-007
1.8669E-006
1.5024E-006
1.2051E-006
6.8483E-006
8.4275E-007

8.2996E-005

1.0343E-004
4.1331E-004
1.7644E-004
4.7711E-006
2.6269E-005
3.1869E-006
5.9391E-004
3.6808E-007
3.6422E-006
3.0098E-003
1.1118E-005
3.5554E-005
5.1337E-006
2.2819E-005
4.8743E-006
2.9276E-006
5.5294E-006
4.2935E-007
2.6116E-006
1.7907E-006
1.5556E-006
9.1481E-006
1.8285E-006

0.0000E+000 1.5400E-004

4.1693E-005

5th

2.2513E+000 2.9541E+000
1.5935E+000 2.0676E+000

2.2566E-001
2.1909E-005
1.2122E-002
1.5222E-002
1.7711E-002
1.0041E-002
3.2047E-002
7.0738E-002
9.4554E-005
6.2473E-004
8.0047E-003
1.2947E-005
9.0718E-004
1.9604E-003

0.0000E+000 0.0000E+000

2.0762E-005
2.0117E-005
9.8919E-005
5.2440E-005
5.2397E-004
1.1632E-005
7.6667E-006
2.8154E-005
5.0369E-007

4.6440E-005

25th

4.0917E-001
3.0565E-005
1.7367E-002
2.0492E-002
2.5847E-002
1.5825E-002
3.8580E-002
1.3149E-001
1.6340E-004
8.9459E-004
1.7910E-002
1.5528E-005
1.3219E-003
2.6584E-003

3.3827E-005
1.1994E-004
1.8022E-004
6.6629E-005
7.3114E-004
2.3094E-005
1.0474E-005
3.2977E-005
7.5651E-007

0.0000E+000 5.0747E-006

5.7951E-007
2.9117E-006
8.5981E-004
3.3055E-006
4.1683E-007
1.2888E-006
7.5267E-006
1.7867E-006
1.5141E-006
7.0805E-007
2.0714E-007
6.9235E-007
6.7449E-007
8.4006E-007
5.1062E-006
2.1934E-006
1.1582E-003
9.9698E-006

Factor 3
90th
81.2
81.7
90.1
88.4
97.7
89.6
91.1
91.6
85.1
96.1
87.4
90.4
93.5
65.9
82.1
87.7

Aplikace modelu Pozitive Matrix Factorization

7.1146E-007
3.8413E-006
1.3735E-003
4.5749E-006
1.0474E-005
2.4939E-006
1.2220E-005
2.4580E-006
2.2148E-006
7.4830E-006
3.9675E-007
1.8210E-006
1.0542E-006
1.1378E-006
6.9908E-006
3.0104E-006
1.5521E-003
1.6453E-005

95th
84.9
87.9
92.0
93.8
129.8
90.5
93.8
1332
88.4
97.7
91.7
91.7
100.0
741
85.8
1105

6.6325E-003
6.4743E-003
9.6507E-005
7.9450E-005
2.6168E-005
1.2160E-004
5.6519E-004
2.4189E-004
7.4862E-006
3.2641E-005
3.9900E-006
8.8701E-004
5.3118E-007
4.9897E-006
3.2246E-003
1.4597E-005
4.3763E-005
6.0627E-006
2.5084E-005
5.4196E-006
3.3857E-006
8.4030E-006
5.7950E-007
3.0590E-006
2.0103E-006
1.8338E-006
1.0773E-005
2.8960E-006
8.4568E-004
5.2820E-005

Median

3.5245E+000
2.3979E+000
6.3264E-001
3.5565E-005
2.0384E-002
2.3693E-002
3.0565E-002
2.1297E-002
4.5923E-002
1.6995E-001
1.8350E-004
1.0593E-003
3.7354E-002
1.7139E-005
1.5451E-003
3.6433E-003
0.0000E+000
4.0759E-005
2.0132E-004
2.3675E-004
7.8701E-005
8.3840E-004
5.3476E-005
1.3090E-005
3.8354E-005
1.2489E-006
1.8724E-004
9.0177E-007
4.9257E-006
1.6767E-003
5.8801E-006
1.3751E-005
2.9127E-006
1.4235E-005
3.1592E-006
2.5998E-006
9.1268E-006
4.9863E-007
2.1861E-006
1.2347E-006
1.4984E-006
7.7942E-006
3.7496E-006
1.8428E-003
2.1929E-005

7.5867E-003
1.2461E-002
1.2531E-004
1.6017E-004
8.9894E-005
1.3913E-004
7.1860E-004
3.2832E-004
9.5688E-006
4.2053E-005
4.7175E-006
1.2493E-003
6.1951E-007
6.7614E-006
3.6538E-003
1.9865E-005
6.1291E-005
7.0189E-006
2.8539E-005
6.1557E-006
4.0187E-006
1.0910E-005
6.9512E-007
3.7244E-006
2.2484E-006
2.1663E-006
1.2594E-005
3.8199E-006
1.3148E-003
5.9773E-005

75th

3.9622E+000
2.8771E+000
7.6256E-001
4.1994E-005
2.8137E-002
2.8387E-002
3.5595E-002
2.6428E-002
5.5168E-002
2.0937E-001
2.1433E-004
1.1840E-003
4.1909E-002
1.9845E-005
1.9266E-003
4.2792E-003
0.0000E+000
4.7992E-005
3.2143E-004
2.8277E-004
9.2080E-005
9.9416E-004
6.3614E-005
1.6294E-005
4.9761E-005
1.4092E-006
2.3955E-004
1.0896E-006
6.3674E-006
1.9944E-003
6.8253E-006
1.5904E-005
3.4882E-006
1.6792E-005
3.8384E-006
2.9574E-006
1.1370E-005
6.4705E-007
2.6695E-006
1.5903E-006
1.7480E-006
9.1650E-006
4.9881E-006
2.5818E-003
2.6490E-005

9.4302E-003
1.9017E-002
1.5922E-004
3.1203E-004
1.4773E-004
1.7982E-004
8.6947E-004
4.1755E-004
1.2002E-005
5.3698E-005
6.0385E-006
1.6265E-003
8.7299E-007
1.0179E-005
4.3950E-003
3.1557E-005
9.7339E-005
1.0008E-005
4.0314E-005
8.6078E-006
5.1658E-006
1.3532E-005
9.3535E-007
5.2445E-006
3.1322E-006
3.2664E-006
1.6469E-005
5.8634E-006
1.9683E-003
7.1217E-005

95th

4.5774E+000
3.4659E+000
9.5916E-001
5.2546E-005
4.2558E-002
3.7940E-002
4.8515E-002
4.8239E-002
7.4130E-002
2.9038E-001
2.4775E-004
1.3232E-003
5.5028E-002
2.4611E-005
2.7488E-003
5.1617E-003
6.1975E-003
6.1173E-005
5.3117E-004
4.1679E-004
1.1223E-004
1.3808E-003
7.9644E-005
2.0093E-005
6.5263E-005
1.8652E-006
3.3533E-004
1.6362E-006
8.9356E-006
2.6453E-003
9.8257E-006
2.0258E-005
4.5511E-006
2.1679E-005
4.8366E-006
4.0146E-006
1.6296E-005
8.6081E-007
3.6591E-006
2.4568E-006
2.5582E-006
1.2394E-005
6.6562E-006
4.0459E-003
3.1160E-005
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66Zn 34.4
69Ga 24.8
75As 275
82Se 47.0
85Rh 20.1
88Sr 44,5
95Mo 339
107Ag 27.7
111Cd 30.5
115In 48.4
121Sh 37.1
125Te 32.7
133Cs 32.1
137Ba 73.2
139La 20.6
140Ce 36.5
141Pr 46.3
146Nd 62.6
147Sm 62.6
153Eu 607.0
157Gd *
159Th 80.3
163Dy 749
166Er 59.6
172Yb 79.8
182W 21.7
205T1 25.6
208Ph 100.0
209Bi 19.3

47.1
325
455
55.7
25.2
70.1
39.5
40.4
374
56.5
41.3
48.0
39.7
93.6
25.0
49.8
65.1
716
81.6
746.1
*

82.6

99.8

69.8
108.2
26.5

353

100.0
232

97.5
46.1
1525
*
437
109.4
52.0
1742
819
47.0
63.3
139.6
90.5
442
62.2
739
63.5
67.9
778
88.6
149.1
86.6
85.0
73.4
85.8
47.1
84.4
127.0
337

Factor Profile (conc. of species) from Base Run #5 (Convergent Run)

TMA 7.091300E+000
oc 2.883300E+000
EC 4.420700E-001

TLi 3.380900E-005

23Na 4.503800E-002
24Mg 9.836400E-003
27Al 8.671400E-003
29Si 2.020100E-002
39K 4.090400E-002
44Ca 1.818900E-002
51V 2.024900E-004
55Mn 7.102000E-004
56Fe 2.282900E-002
59Co 4.879100E-005
60Ni 1.282800E-003
65Cu 2.377200E-003
66Zn 3.015600E-002
69Ga 8.588000E-005
75As 9.148900E-004
82Se 1.828000E-004
85Rb 1.337800E-004
88Sr 1.717800E-004
95Mo 1.418000E-004
107Ag 1.237100E-005
111Cd 9.890900E-005
115In 1.408900E-006
121Sh 3.876500E-004
125Te 9.247600E-007
133Cs 1.408400E-005
137Ba 7.949800E-004
139La 2.372500E-005
140Ce 2.651600E-005
141Pr 1.715800E-006
146Nd 4.923900E-006
147Sm 9.427900E-007
153Eu 1.126900E-007
157Gd 0.000000E+000
159Th 1.065300E-007
163Dy 4.275100E-007
166Er 4.157700E-007
172Yb 3.260900E-007
182w 2.276100E-005
205TI 1.385900E-005
208Ph 3.159600E-003
209Bi 2.837300E-005

6.088400E+000
1.529800E+000
1.373200E+000
4.587300E-005
3.017600E-002
1.104800E-002
4.332000E-002
1.822800E-002
2.724500E-002
3.982900E-002
1.581600E-004
1.762400E-003
1.325000E-001
3.215600E-005
5.190200E-004
6.392400E-003
1.382900E-002
1.130700E-004
9.822000E-005
0.000000E+000
1.266100E-004
3.833500E-004
3.069000E-004
3.832400E-006
2.949400E-005
4.426800E-006
1.107000E-003
2.955700E-007
4.872100E-006
3.049700E-003
2.100500E-005
5.709300E-005
6.348600E-006
2.406000E-005
4.860600E-006
2.731900E-006
4.903400E-006
4.899300E-007
2.461700E-006
1.913100E-006
1.411500E-006
1.310600E-005
2.949100E-006
8.208100E-004
5.355200E-005

100.0
78.1
217.1

82.6
116.2
816
201.1
107.7
57.0
86.8
146.2
108.5
92.1
785
90.2
92.3
91.4
88.0
100.0
160.2
100.0
96.4
94.2
100.0
56.0
99.5

+
778

93.6
1143
78.5
95.4
93.0
84.9
92.4
67.6
95.6
100.0
735
74.8
93.3
100.0
98.2
91.0
88.8
84.1
96.9
95.3
99.9
90.0
99.4
91.7
76.9
58.5
413.7
82.6

3.351900E+000
2.419000E+000
7.169500E-001
3.898500E-005
1.761000E-002
2.369300E-002
3.024800E-002
1.768500E-002
4.639500E-002
1.814100E-001
1.531000E-004
1.102900E-003
4.087000E-002
1.666600E-005
1.606900E-003
3.940800E-003
0.000000E+000
4.252600E-005
2.147400E-004
2.497900E-004
7.124100E-005
8.458700E-004
6.218200E-005
1.383900E-005
4.655300E-005
1.398500E-006
1.931500E-004
9.198700E-007
5.098200E-006
1.861200E-003
4.740500E-006
1.456100E-005
2.987600E-006
1.484600E-005
3.465000E-006
2.764500E-006
1.066700E-005
3.978000E-007
2.493700E-006
1.213100E-006
1.524600E-006
7.424700E-006
4.261300E-006
2.164000E-003
2.433500E-005
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99.9
435.5
83.7
99.6
94.7
122.7
99.1
774
1138
159.9
78.8
88.6
96.1
119.2
104.1
93.9
91.7
87.2
100.0
97.8
100.0
91.4
100.0
93.7
91.3
70.1
585.7
90.1
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3.4 Kontrola spravnosti identifikace faktori — poméry koncentraci draslik / vapnik

V biomase piedstavuje draslik jediny kov, ktery je makroslozkou a zakladnim
stavebnim prvkem zejména tvrdych rostlinnych pletiv. Pfi spalovani biomasy jsou
koncentrace drasliku v emisich minimalné¢ o jeden az dva fady vyssi nezli koncentrace
jakéhokoliv jiného kovu.

V piipadé dopravy predpoklddame sni souvisejici sekundarni praSnost. Z davodu
vysoké nejistoty stanoveni kiemiku byl jako prvek charakterizujici praSnost vybran vépnik,
protoze véapnik a kifemik predstavuji makroslozky zemské kury.

Tabulka 1 — Porovnani poméria K / Ca z vypocétenych hodnot

Lokalita Libus

Faktor 1 2 3
Identifikace lokalni topenisté tranzitni doprava lokalni topenisté
Pomér draslik/vapnik 4,53 0,24 2,53
Lokalita Smichov

Faktor 1 2 3
Identifikace lokalni topenisté méstska doprava tranzitni doprava
Pomér draslik/vapnik 2,25 0,68 0,26
Lokalita Suchdol

Faktor 1 2 3
Identifikace tranzitni doprava lokalni topenisté lokalni topenisté
Pomér draslik/vapnik 0,30 1,72 41,66

vwr

potvrzuji spravnost identifikace faktort.
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3.5 Testovani PMF 3.0 — PAH, lokalita Libus$

3.5.1 Analyza vstupnich dat

Nejistoty zneéist'ujicich latek:

Zaverecna zprdva projektu 2B08040

Program umoznuje z vypoctu vyloucit vybrané znecist'ujici latky nebo jim ptiradit slaby vliv
V nasledujicich vypoctech (weak). Sumu slozek nebo slozku na které jsou ostatni prvky

navazany oznacujeme jako ,,total variable®.

Pro testovani programu bylo zvolena moznost ponechat vSechny hodnoty jednotlivych PAH

S piifazenou vahou ,,Strong®.

Korelace znecist'ujicich latek:

Mezi jednotlivymi PAH je patrna korelace.

FENFYR

ol |-

50 |-

&0 =

FEN

30

Lo —— Dr tir i
Nagrazancn
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Koncentrace v ¢asové fadé
Z grafu je patrny celkovy pokles koncentraci PAH v letnim obdobi.

Epecies Concentatons

—e F} —e FEMN
A wa FLU
« FYR
120 S120
M5 = <115
110 B =10
105 B <104
100 B <100
o5 H Jes
80 H <90
5 B S84
80 - 40
s 375
70 370
§ g .2
Z 364 3
$ 60 360 3
= 5
3 J4s S
450
4 45
340
- 35
<30
=25
310
215
310
3.
5
1 ! 1 ! Il Il ! I %L‘

o0A2008 250402009 2072008 142062009 04112009 04012000 ounazo10 18042010
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3.5.2 Vypocet — zdakladni model

Pti testovani vypoctu tézkych kovil byl pocet hledanych faktori zvolen 3. Ptiblizné
20 % imisnich pfispévkl tak zlstalo nezmapovéano. Vypocet PAH bude proveden pro Ctyfi
faktory.

Profily faktort
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WERCars wipen
wop
— -
Ly == 2w
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Faktor 3

Ftin Pusie

Fackn Contadons
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Relativni prispévky faktoru
Faktor 1

i o
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Faktor 3
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Zastoupeni faktoru pro vybrané znedéist'ujici latky — celkové roéni pfispévky

Faktor 1 hnéda Faktor 3 Zluté
Faktor 2 zelena Faktor 4 fialova

Fi FLU

JHEIE

o _w-w
= & "

FEN PYR

~a-o~8
T3 P
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CRY BaP

:ezo-aze

BbF 1123cdP

BKF BghiPRL
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3.5.3 [Identifikace faktorit PAH — lokalita Libus

Faktor 1 — neidentifikovany faktor

Faktor je zastoupen pievazné v zimnim obdobi.

Faktor nelze identifikovat. Ze zastoupeni kongenert CRY, BbF, BkF, BaP, 1123cdP,
BghiPRL lze usuzovat na mozny vliv spalovani TTO.

Faktor 2 — lokalni topenisté

Faktor je zastoupen pievazné v zimnim obdobi.

Zastoupenim PAH nejvice odpovidd malému spalovacimu zdroji — lokalnimu topenisti.

Faktor 3 — automobilova doprava

Faktor je zastoupen v priubéhu rocnich obdobi rovnomérné. Ma i nejvyrovnanéjsi pribéh
koncentraci v ase.

Zastoupenim PAH odpovida automobilové dopravé.

Faktor 4 — lokalni topenisté
Faktor je zastoupen ptevazné v zimnim obdobi.
Zastoupenim PAH nejvice odpovidd malému spalovacimu zdroji — lokalnimu topenisti.
Diléi zavéry

Imisni z&téz polycyklickymi aromatickymi uhlovodiky v lokalité Libu§ je zptusobena
prevazné dopravou a lokalnimi topenisti, zbyvajici faktory bud’to nelze ptifadit zndmym
emisnim podpisiim anebo jsou opét identifikovany jako lokalni topenisté.
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3.5.4 Grafy + identifikovany zdrojovy profil PAH - Libus

Faktor v logaritmickém méfitku (PMF) Procentni zastoupeni PAH (PMF) Identifikovany zdrojovy profil (emisni méfeni)
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PAH - Libu$ - faktor 3

PAH - Libus - faktor 4
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Zdrojovy profil - doprava
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3.5.5 Vystupni data 7 programu EPA PMF3.0

Base model run number:
Number of bootstrap runs:
Bootstrap random seed:
Min. Correlation R-Value:
Number of factors:

Extra modeling uncertainty (%):

3

100
Random
0.6

4

0

Mapping of bootstrap factors to base factors:

Boot Factor 1
Boot Factor 2
Boot Factor 3
Boot Factor 4

Q(Robust) Percentile Report:

Min
43

Variability in factor strengths based on bootstrapping:

Factor Mean

1 8.5083E-001
2 1.3948E+000
3 1.2499E+000
4 1.1905E+000

Base Factor 1
94

12

0

5

25th
71

5th

1.3556E-001
1.3490E-001
1.0000E+000
4.9021E-001

Bootstrap run uncertainty statistics:

Factor 1
Species
Fl
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

Factor 2
Species
Fl
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

Factor 3
Species
Fl
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

Factor 4
Species
FI
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

Base Run
Profile
0.0000E+000
1.6954E-001
2.6746E-001
2.0516E-001
6.3036E-002
3.5796E-001
4.4181E-001
6.3218E-001
2.2061E-001
2.7040E-001
1.8441E-001
1.1890E-002
1.9887E-001

Base Run
Profile
3.6365E+000
5.9578E+000
0.0000E+000
1.9659E+000
1.3058E+000
1.7393E-001
2.2299E-001
4.0797E-001
1.1686E-001
1.3687E-001
1.0527E-001
0.0000E+000
1.2764E-001

Base Run
Profile
1.8630E+000
3.5336E+000
1.7025E-001
5.2018E-001
3.8104E-001
5.0386E-002
7.8011E-002
3.8196E-002
1.0468E-001
9.1751E-002
1.0595E-001
1.2990E-001
9.8244E-002

Base Run
Profile
2.2293E+000
4.5412E+000
3.8172E-001
1.4838E+000
8.5408E-001
9.1882E-002
1.1834E-001
2.3023E-001
6.5689E-003
5.9928E-002
4.6271E-002
0.0000E+000
5.7449E-002

25th

2.0431E-001
8.1614E-001
1.0000E+000
7.9138E-001

Within
IQR
No
No
No
No
No
No
No
No
No
No
No
No
No

Within
IQR
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Within
IQR
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Within
IQR
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Base Factor 2
5

36

0

10

Median
7

Median

75th

Base Factor 3
0

0

24

0

75th
86

95th

4.2831E-001 9.5974E-001 2.1898E+000
1.0000E+000 1.0987E+000 2.7896E+000
1.0000E+000 1.0000E+000 3.0147E+000
1.0000E+000 1.2507E+000 2.0869E+000

Bootstrap Runs:

Mean

4.4283E-001
7.9422E-001
1.1721E-001
3.1056E-001
1.8965E-001
1.7384E-001
2.1665E-001
3.1055E-001
1.2252E-001
1.3589E-001
9.6716E-002
7.2813E-003
1.0541E-001

Std. Dev.

2.3750E-001
4.3776E-001
1.1686E-001
1.4146E-001
8.9710E-002
1.1306E-001
1.3850E-001
1.9124E-001
9.9772E-002
8.9304E-002
6.4304E-002
1.4751E-002
6.8973E-002

Bootstrap Runs:

Mean

3.4236E+000
5.8420E+000
1.5857E-001
1.8249E+000
1.1959E+000
2.2830E-001
2.9674E-001
4.9887E-001
1.6199E-001
1.8650E-001
1.4858E-001
2.5284E-002
1.6625E-001

Std. Dev.

7.1856E-001
1.4739E+000
1.7627E-001
4.6120E-001
2.9707E-001
3.7922E-001
4.8495E-001
6.4893E-001
3.6396E-001
3.1484E-001
2.3438E-001
5.6930E-002
2.3302E-001

Bootstrap Runs:

Mean

1.8351E+000
3.4251E+000
1.5374E-001
3.8846E-001
3.4035E-001
8.5811E-002
1.2443E-001
7.2320E-002
1.5836E-001
1.3707E-001
1.4689E-001
1.6275E-001
1.3486E-001

Std. Dev.

3.4059E-001
3.7316E-001
1.2553E-001
2.9626E-001
1.8659E-001
1.1879E-001
1.4775E-001
1.3670E-001
1.3435E-001
1.1879E-001
9.9225E-002
7.8045E-002
9.1101E-002

Bootstrap Runs:

Mean

2.3073E+000
4.5681E+000
3.9456E-001
1.3686E+000
7.7701E-001
9.1761E-002
1.2049E-001
2.2064E-001
2.6702E-002
6.9513E-002
6.1028E-002
2.5293E-002
6.9834E-002

Std. Dev.

6.1768E-001
5.3242E-001
4.4802E-001
1.8934E-001
2.0041E-001
1.3251E-001
1.6474E-001
2.3842E-001
5.5310E-002
9.9486E-002
7.3645E-002
4.9969E-002
7.5238E-002

5th

0.0000E+000
0.0000E+000
0.0000E+000
0.0000E+000
7.5942E-003
4.1440E-002
7.2025E-002
9.5269E-002
1.2187E-002
4.3204E-002
3.3381E-002
0.0000E+000
3.5229E-002

5th

1.6916E+000
1.1386E+000
0.0000E+000
3.7184E-001
3.9429E-001
0.0000E+000
5.6433E-003
6.7016E-002
0.0000E+000
9.3530E-003
1.9368E-002
0.0000E+000
3.0890E-002

5th

7.5558E-001
2.4567E+000
0.0000E+000
0.0000E+000
0.0000E+000
0.0000E+000
1.4220E-002
0.0000E+000
3.6285E-002
3.7315E-002
5.3936E-002
7.7854E-002
4.8959E-002

5th

4.3056E-001
3.4062E+000
7.2632E-002
9.7028E-001
2.3807E-001
0.0000E+000
4.0896E-003
3.0838E-010
0.0000E+000
2.8192E-003
8.2222E-003
0.0000E+000

1.8921E-002 3.3294E-002 5.5835E-002 8.2274E-002

Aplikace modelu Pozitive Matrix Factorization
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25th

2.3809E-001
4.4390E-001
7.1262E-002
2.5322E-001
1.4854E-001
9.2290E-002
1.1765E-001
1.8270E-001
5.6402E-002
7.3837E-002
5.1712E-002
0.0000E+000
5.7459E-002

25th

3.0954E+000
5.9302E+000
3.5490E-002
1.7555E+000
1.1619E+000
1.4536E-002
2.7339E-002
1.4889E-001
0.0000E+000
2.2857E-002
3.5224E-002
0.0000E+000
5.0992E-002

25th

1.7571E+000
3.3215E+000
4.5820E-002
0.0000E+000
1.6085E-001
1.4997E-002
3.2204E-002
0.0000E+000
5.8493E-002
5.1516E-002
7.1025E-002
1.0015E-001
6.3979E-002

25th

2.2157E+000
4.3897E+000
2.2183E-001
1.3213E+000
7.4276E-001
1.6448E-002
2.7105E-002
7.6431E-002
0.0000E+000
2.0208E-002
2.8530E-002
0.0000E+000

Base Factor 4
1

13

1

66

Max
110

Median
5.5477E-001
1.0107E+000
8.0351E-002
3.7465E-001
2.2592E-001
1.1837E-001
1.4294E-001
2.1497E-001
7.1441E-002
8.6121E-002
5.8976E-002
1.7597E-003
6.5691E-002

Median

3.5763E+000
6.2608E+000
1.3707E-001
1.9567E+000
1.2160E+000
1.3874E-001
1.7987E-001
3.3283E-001
4.4966E-002
9.9741E-002
7.9082E-002
1.1984E-002
1.0294E-001

Median

1.9445E+000
3.5487E+000
1.4009E-001
4.8874E-001
4.0447E-001
3.6605E-002
5.9899E-002
0.0000E+000
1.0653E-001
8.6954E-002
1.0850E-001
1.5386E-001
1.0012E-001

Median
2.3902E+000
4.6085E+000
3.0899E-001
1.3893E+000
8.1638E-001
6.8233E-002
9.0751E-002
1.6784E-001
0.0000E+000
5.0409E-002
4.8066E-002
3.6055E-003

Unmapped
0
39
75
19
75th 95th

6.0634E-001 6.7999E-001
1.0880E+000 1.2682E+000
1.1838E-001 3.4648E-001
3.9467E-001 4.5128E-001
2.3846E-001 2.6113E-001
2.7786E-001 3.8732E-001
3.4804E-001 4.9326E-001
4.5858E-001 6.8028E-001
1.8940E-001 2.9745E-001
2.2430E-001 3.0649E-001
1.5066E-001 2.3072E-001
6.5305E-003 3.7003E-002
1.6251E-001 2.4031E-001

75th

3.8282E+000
6.5849E+000
2.1991E-001
2.0335E+000
1.3316E+000
2.1874E-001
2.8726E-001
4.6277E-001
1.3916E-001
1.7344E-001
1.3886E-001
2.8071E-002
1.5359E-001

95th

4.2879E+000
6.8503E+000
3.9601E-001
2.1855E+000
1.5269E+000
1.4773E+000
1.9499E+000
2.5623E+000
1.3784E+000
1.1944E+000
8.8055E-001
1.2109E-001
8.5916E-001

75th 95th

2.0110E+000 2.1547E+000
3.6636E+000 3.8099E-+000
2.3852E-001 4.3974E-001
6.5838E-001 7.1143E-001
4.7766E-001 5.9950E-001
1.1089E-001 3.8215E-001
1.6443E-001 4.8147E-001
7.7356E-002 4.1243E-001
2.3111E-001 5.2949E-001
1.9323E-001 4.2769E-001
2.0691E-001 3.8479E-001
2.1083E-001 3.7043E-001
1.8100E-001 3.6065E-001

75th 95th

2.5328E+000 2.8403E+000
4.8665E+000 5.1509E+000
3.7254E-001 1.3516E+000
1.4875E+000 1.5991E+000
8.7801E-001 1.0043E-+000
1.2739E-001 2.4820E-001
1.6155E-001 3.0192E-001
2.8838E-001 5.3925E-001
3.8856E-002 1.1648E-001
8.8699E-002 1.5942E-001
6.8964E-002 1.4887E-001
3.4118E-002 8.6110E-002
1.4446E-001
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Discrete Difference Percentiles (DDP):
(* = uncalculatable; + = greater than 999.9)

Species
Fl
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

Factor 1
90th
*
558.1
100.0
105.9
292.2
75.7
75.0
72.8
79.8
74.1
72.7
100.0
72.1

95th
*
585.3
100.0
140.6
854.9
88.6
76.0
91.8
100.0
75.5
75.0
2773
75.0

Factor 2
90th
89.1
82.2

*
88.6
97.0

100.0
97.3
100.0
100.0
93.9
85.2
*

82.1

Factor Profile (conc. of species) from Base Run #3 (Convergent Run)

FI
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

0.000000E+000
1.695400E-001
2.674600E-001
2.051600E-001
6.303600E-002
3.579600E-001
4.418100E-001
6.321800E-001
2.206100E-001
2.704000E-001
1.844100E-001
1.189000E-002
1.988700E-001

3.636500E+000
5.957800E+000
0.000000E+000
1.965900E+000
1.305800E+000
1.739300E-001
2.229900E-001
4.079700E-001
1.168600E-001
1.368700E-001
1.052700E-001
0.000000E+000
1.276400E-001

95th
96.7
89.1

99.9
100.0
100.0
100.0
100.0
123.8
99.9
97.3

90.3

Factor 3
90th
76.2
70.2
100.0
100.0
94.8
100.0
91.1
255.7
100.0
76.1
68.5
61.1
75.5

1.863000E+000
3.533600E+000
1.702500E-001
5.201800E-001
3.810400E-001
5.038600E-002
7.801100E-002
3.819600E-002
1.046800E-001
9.175100E-002
1.059500E-001
1.299000E-001
9.824400E-002

Aplikace modelu Pozitive Matrix Factorization

95th
78.3
76.3
100.0
100.0
99.9
2438
198.3
577.9
174.6
1232
108.0
79.6
98.4
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Factor 4
90th
77.3
64.5
78.9
69.4
71.6
100.0
96.2
100.0
682.6
97.5
91.6

*

75.4

2.229300E+000
4.541200E+000
3.817200E-001
1.483800E+000
8.540800E-001
9.188200E-002
1.183400E-001
2.302300E-001
6.568900E-003
5.992800E-002
4.627100E-002
0.000000E+000
5.744900E-002

95th
99.9
75.1
94.6
84.3
934
100.0
97.3
100.0
894.1
107.7
1102
*

95.8
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3.6 Testovani PMF 3.0 — PAH, lokalita Suchdol
3.6.1 Analyza vstupnich dat

Nejistoty zneéist'ujicich latek:

Pro testovani programu bylo zvolena moznost ponechat v§echny hodnoty jednotlivych PAH
S piifazenou vahou ,,Strong®.

Korelace znecist'ujicich latek:

Mezi jednotlivymi PAH je patrna korelace.

FENPYR Lagene —— Dowto-Doa

Fagrasion

52

L -

FEN
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Koncentrace v ¢asové fadé

Zaverecna zprdva projektu 2B08040

PAH vykazuji celkovy pokles koncentraci v letnim obdobi.

Bpecles Concentrations
e FEN

65
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w
hey
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3

]

]
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i
&

UDIEQUAINDD

o B
02022008 200372009 2500402009 0072009
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3.6.2 Vypocet — zdkladni model
Identifikaci faktorti bylo moZno nejlépe provést pii 3 hledanych faktorech.

Profily faktort
Faktor 1

o Pt P T
o

Y

-:snnéa‘zi‘ag

P Carmmnmnin

o < S8,
Q3028
Limmmeen b s s oot g s onwninmny ol s
Faktor 2
s - e,
a=
E-L]
E £
- - :
aW
A
-
=
-
"
¥t Codibimseny
. —4
= LT
ia - vg
a-
1 412
3 3
' L 4 L L L i L L 1 2 1 M.
00w 1 OM0Y Poanme sONmes TRV neetmy bl e pLUL A1) 1amnonn
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Faktor 3

Pt Frfie Ll

23 Civw ot i

i

—
L1
—
" =B E P
e
= 70
a

1 W =

HEREN . cnRels

R T T

ot
J‘.

e
AT
~d

Farnr Comntutont

v
.
»

Conntatons (mg= 1)
15 = B Sunn o)

i

i i i A A i i A i

M i
axuue U JINdom Lamuy e nuexm 1w e N e (Pl UL aesug

e N T R R TS T U O S I [ | |

Aplikace modelu Pozitive Matrix Factorization Strana 63 z 87



Priloha 7 Zavérecnd zprava projektu 2B08040

Relativni prispévky faktoru
Faktor 1
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Faktor 3
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Zastoupeni faktoru pro vybrané znedéist'ujici latky — celkové roéni pfispévky

Faktor 1 hnéd4

Faktor 2 zelena
Faktor 3 zluta
Fl FLU

........

FEN PYR
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CRY BaP

-o-m-@

H L

BbF 1123cdP

BKF BghiPRL
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3.6.3 Identifikace faktorii PAH — lokalita Suchdol

Faktor 1 — lokalni topenisté

Faktor je zastoupen pievazné v zimnim obdobi.

Zastoupenim PAH nejvice odpovidd malému spalovacimu zdroji, spalujicimu uhli nebo
biomasu.

Faktor 2 — nelze jednoznaé¢né identifikovat, pravdépodobné spalovani TTO + lokalni
topenisté

Faktor je zastoupen pievazné v zimnim obdobi.

Nelze ho jednozna¢né identifikovat, 1ze usuzovat na kombinaci spalovani TTO a malych
spalovacich zdroja

Faktor 3 — automobilova doprava

4

Faktor je zastoupen Vv priubéhu ro¢nich obdobi rovnomérné. Ma i nejvyrovnanéjsi ¢asovy
prabéh koncentraci.

Zastoupenim PAH odpovida automobilové dopravé.
Diléi zavéry

Program jednoznacné rozlisil faktory 1 a 3, do faktoru 2 byla zatazena zbyvajici imisni
zatéz. Celkové faktor 2 1ze povazovat za mén€ vyznamny nez faktory 1 a 3.
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3.6.4 Grafy + identifikovany zdrojovy profil PAH -

Faktor v logaritmickém méritku (PMF)

PAH - Suchdol - faktor 1
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Suchdol

Procentni zastoupeni PAH (PMF)
PAH - Suchdol - faktor 1

NI AR

PAH - Suchdol - faktor 2
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Identifikovany zdrojovy profil (emisni méieni)
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PAH - Suchdol - faktor 3 PAH - Suchdol - faktor 3 . Zdrojovy profil - doprava
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3.6.5 Vystupni data 7 programu EPA PMF3.0

**** Base Run Summary ****

Number of base runs: 20

Base random seed: Random
Number of factors: 3

Extra modeling uncertainty (%): 0

Mapping of bootstrap factors to base factors:

Base Factor 1 Base Factor 2 Base Factor 3 Unmapped
Boot Factor 1 6

Boot Factor 2 3 80 1 16

Boot Factor 3 3 6 60 31

Q(Robust) Percentile Report:

Min 25th Median 75th Max

151.3 183.2 194.7 209.4 2443

Variability in factor strengths based on bootstrapping:

Factor Mean 5th 25th Median 75th 95th
1.1508E+000 6.7747E-001 8.2407E-001 1.0062E+000 1.1949E+000 1.8701E+000

2 1.0988E+000 2.1751E-001 6.7378E-001 1.0000E+000 1.3820E+000 2.2718E+000

3 1.4905E+000 8.2119E-001 9.6834E-001 1.2201E+000 1.6148E+000 3.5850E+000

Bootstrap run uncertainty statistics

Variability in concentration of species:

Factor 1

Base Run Within Bootstrap Runs:
Species Profile IQR Mean Std. Dev. 5th 25th Median 75th 95th
Fl 2.6835E+000 Yes 2.6554E+000 5.4054E-001 1.9671E+000 2.3621E+000 2.5940E+000 2.9618E+000 3.5787E+000
FEN 5.8534E+000 Yes 5.9271E+000 3.7281E-001 5.3938E+000 5.7506E+000 5.9103E+000 6.1385E+000 6.4866E+000
A 3.5170E-002 Yes 8.8113E-002 1.0818E-001 0.0000E+000 0.0000E+000 3.8580E-002 1.5026E-001 2.4528E-001
FLU 1.8528E+000 Yes 1.7566E+000 3.3643E-001 1.3017E+000 1.5934E+000 1.8063E+000 1.9443E+000 2.2767E+000
PYR 1.1801E+000 Yes 1.1521E+000 1.6742E-001 9.0777E-001 1.0696E+000 1.1454E+000 1.2655E+000 1.4249E+000
BaA 3.4665E-001 Yes 3.3558E-001 1.7081E-001 1.1687E-001 2.2389E-001 3.2657E-001 4.1097E-001 5.3627E-001
CRY 5.3346E-001 Yes 5.1459E-001 2.3866E-001 1.8393E-001 3.5875E-001 5.1979E-001 6.1538E-001 7.7745E-001
BbF 4.5124E-001 Yes 4.3392E-001 1.8959E-001 1.7855E-001 3.1757E-001 4.2825E-001 5.1715E-001 6.6803E-001
BkF 3.6428E-002 Yes 6.3216E-002 6.2972E-002 9.5309E-003 2.6685E-002 4.7447E-002 7.9710E-002 1.5645E-001
BaP 2.1291E-001 Yes 2.1493E-001 1.0231E-001 9.5997E-002 1.5296E-001 2.0959E-001 2.5697E-001 3.3765E-001
1123cdP 1.8469E-001 Yes 1.9440E-001 1.1943E-001 4.4717E-002 1.2059E-001 1.9088E-001 2.4204E-001 3.4312E-001
DBahA 0.0000E+000 Yes 2.2257E-002 2.4272E-002 0.0000E+000 0.0000E+000 1.4955E-002 4.2899E-002 6.4429E-002
BghiPRL 1.7774E-001 Yes 1.8987E-001 1.2331E-001 6.0702E-002 1.1071E-001 1.8755E-001 2.3260E-001 3.6078E-001
Factor 2

Base Run Within Bootstrap Runs:
Species Profile IQR Mean Std. Dev. 5th 25th Median 75th 95th
Fl 0.0000E+000 Yes 2.7378E-001 2.7770E-001 0.0000E+000 0.0000E+000 2.0525E-001 5.0064E-001 7.8530E-001
FEN 1.4359E+000 Yes 1.4794E+000 2.5971E-001 9.4155E-001 1.3388E+000 1.4959E+000 1.6542E+000 1.8813E+000
A 3.9267E-001 Yes 3.2131E-001 1.8785E-001 8.5551E-002 1.5371E-001 2.9595E-001 4.6801E-001 6.0640E-001
FLU 1.7864E-001 Yes 2.4211E-001 1.7389E-001 0.0000E+000 5.6205E-002 2.6896E-001 3.9634E-001 4.9218E-001
PYR 1.6239E-001 Yes 2.0985E-001 1.1693E-001 0.0000E+000 1.2025E-001 2.4269E-001 2.9440E-001 3.7941E-001
BaA 2.2597E-001 No 1.6642E-001 7.6339E-002 1.3522E-002 1.2487E-001 1.6806E-001 2.2360E-001 2.7808E-001
CRY 3.1582E-001 No 2.2654E-001 1.1293E-001 0.0000E+000 1.7671E-001 2.2860E-001 3.1007E-001 3.9647E-001
BbF 2.5934E-001 No 1.9136E-001 9.0651E-002 6.4764E-003 1.4748E-001 2.0038E-001 2.5625E-001 3.2705E-001
BkF 1.1755E-001 Yes 9.7652E-002 5.5231E-002 3.0724E-002 5.1744E-002 7.9747E-002 1.3685E-001 2.0831E-001
BaP 1.6843E-001 No 1.3229E-001 4.7911E-002 4.0758E-002 9.6494E-002 1.3186E-001 1.6639E-001 2.1722E-001
1123cdP 1.9732E-001 No 1.5225E-001 6.2572E-002 5.3349E-002 1.0304E-001 1.4525E-001 1.8882E-001 2.6767E-001
DBahA 2.9283E-002 Yes 3.5621E-002 4.6212E-002 0.0000E+000 0.0000E+000 1.0923E-002 5.7327E-002 1.5140E-001
BghiPRL 1.9591E-001 No 1.5060E-001 6.0777E-002 5.3293E-002 1.0595E-001 1.4657E-001 1.9038E-001 2.6427E-001
Factor 3

Base Run Within Bootstrap Runs:
Species Profile IQR Mean Std. Dev. 5th 25th Median 75th 95th
Fl 2.5174E+000 Yes 2.2885E+000 4.2257E-001 1.3141E+000 2.2064E+000 2.3731E+000 2.5203E+000 2.7447E+000
FEN 4.7860E+000 Yes 4.8164E+000 1.7190E-001 4.5551E+000 4.7085E+000 4.7984E+000 4.9642E+000 5.0922E+000
A 9.7469E-002 Yes 2.0510E-001 2.2652E-001 0.0000E+000 5.5936E-002 1.4820E-001 2.5431E-001 8.3159E-001
FLU 1.1536E+000 No 9.8912E-001 3.1476E-001 0.0000E+000 8.8233E-001 1.0381E+000 1.1510E+000 1.3612E+000
PYR 8.5760E-001 Yes 8.1023E-001 1.4502E-001 5.9404E-001 7.1925E-001 8.0640E-001 9.0684E-001 1.0088E+000
BaA 4.0656E-003 Yes 3.6450E-002 5.7221E-002 0.0000E+000 0.0000E+000 1.0117E-002 4.5630E-002 1.5918E-001
CRY 1.3338E-002 Yes 4.9720E-002 6.9320E-002 0.0000E+000 0.0000E+000 1.7446E-002 7.5651E-002 2.0183E-001
BbF 3.1877E-002 Yes 5.2379E-002 4.6630E-002 6.6311E-003 2.1914E-002 3.1880E-002 7.0385E-002 1.4272E-001
BkF 7.5360E-002 Yes 1.2214E-001 1.0038E-001 2.7248E-002 6.7538E-002 9.2345E-002 1.4072E-001 4.0291E-001
BaP 5.6819E-002 Yes 9.2340E-002 6.7086E-002 4.0989E-002 5.4877E-002 6.9070E-002 1.0603E-001 2.7984E-001
1123cdP 5.1452E-002 Yes 1.0344E-001 1.0825E-001 1.1807E-002 4.4960E-002 7.0180E-002 1.1447E-001 4.0979E-001
DBahA 1.2317E-001 Yes 1.4943E-001 7.3698E-002 7.1687E-002 1.1113E-001 1.3139E-001 1.7185E-001 3.1794E-001
BghiPRL 4.9392E-002 Yes 1.0227E-001 1.0709E-001 8.2465E-003 4.3358E-002 6.9605E-002 1.1135E-001 4.1031E-001
Variability in percentage of species:
Factor 1

Base Run Bootstrap Runs:
Species Profile Mean 5th 25th Median 75th 95th
Fl 5.1597E+001 5.2017E+001 3.6411E+001 4.7054E+001 5.1520E+001 5.5493E+001 7.2675E+001
FEN 4.8474E+001 4.9833E+001 3.9829E+001 4.7886E+001 4.9224E+001 5.1271E+001 6.2288E+001
A 6.6951E+000 1.5376E+001 0.0000E+000 0.0000E+000 9.1545E+000 2.5548E+001 5.4919E+001
FLU 5.8172E+001 5.8396E+001 3.9463E+001 5.4198E+001 5.9044E+001 6.3545E+001 7.6031E+001
PYR 5.3639E+001 5.4023E+001 3.6557E+001 5.0347E+001 5.4294E+001 5.9765E+001 6.6979E+001
BaA 6.0111E+001 5.9456E+001 2.8808E+001 4.9223E+001 6.0926E+001 7.0809E+001 9.0815E+001
CRY 6.1842E+001 6.1643E+001 3.2510E+001 5.2607E+001 6.2556E+001 7.1927E+001 9.1522E+001
BbF 6.0777E+001 6.0492E+001 3.5169E+001 5.1556E+001 6.1064E+001 7.0838E+001 8.7258E+001
BkF 1.5884E+001 2.3403E+001 4.3094E+000 1.1676E+001 2.1964E+001 2.9016E+001 5.9249E+001
BaP 4.8592E+001 4.8733E+001 2.1352E+001 4.1749E+001 4.9444E+001 5.7960E+001 7.3664E+001
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1123cdP 4.2608E+001
DBahA 0.0000E+000
BghiPRL 4.2015E+001
Factor 2

Base Run

Species

Fl 0.0000E+000
FEN 1.1891E+001
A 7.4750E+001
FLU 5.6087E+000
PYR 7.3811E+000
BaA 3.9184E+001
CRY 3.6612E+001
BbF 3.4930E+001
BkF 5.1256E+001
BaP 3.8440E+001
1123cdP 4.5522E+001
DBahA 1.9208E+001
BghiPRL 4.6310E+001
Factor 3

Base Run

Species

Fl 4.8403E+001
FEN 3.9635E+001
A 1.8555E+001
FLU 3.6219E+001
PYR 3.8980E+001
BaA 7.0499E-001
CRY 1.5462E+000
BbF 4.2934E+000
BkF 3.2860E+001
BaP 1.2968E+001
1123cdP 1.1870E+001
DBahA 8.0792E+001
BghiPRL 1.1675E+001

4.3328E+001 1.0226E+001
1.2853E+001 0.0000E+000
4.3057E+001 1.2457E+001

Bootstrap Runs:

Profile Mean
5.9461E+000 0.0000E+000
1.3273E+001 7.8308E+000
5.8228E+001 1.3011E+001
8.7164E+000 0.0000E+000
1.0427E+001 0.0000E+000
3.5417E+001 2.4902E+000
3.2530E+001 0.0000E+000
3.1496E+001 9.2309E-001
4.1311E+001 1.2807E+001
3.3779E+001 1.7355E+001
3.8660E+001 1.9601E+001
2.0796E+001 0.0000E+000
3.9089E+001 2.0884E+001

Bootstrap Runs:

Profile Mean
4.3625E+001 2.2152E+001
3.9440E+001 3.1676E+001
3.4134E+001 0.0000E+000
3.1732E+001 0.0000E+000
3.6500E+001 2.7874E+001
6.2954E+000 0.0000E+000
5.5074E+000 0.0000E+000
7.3758E+000 8.5958E-001
4.3648E+001 1.0474E+001
2.1342E+001 8.5870E+000
2.2825E+001 2.7335E+000
7.3233E+001 4.0455E+001
2.2937E+001 1.9587E+000

Discrete Difference Percentiles (DDP):
(* = uncalculatable; + = greater than 999.9)

Species
Fl

FEN

A

FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

Factor 1

90th
771
719
527.3
74.5
722
64.2
63.9
64.1
217.3
62.5
65.8

*

64.8

Factor 2

95th 90th

80.6 *
741 181.1
589.7 100.0
78.4 469.0
776 363.6
65.2 82.6
67.5 91.5
67.1 92.6
297.5 90.3
64.7 61.0
77.3 727
* 254.8
98.3 738

3.1822E+001
0.0000E+000
3.1166E+001

5th

0.0000E+000
1.0776E+001
4.4967E+001
1.8893E+000
6.0887E+000
2.7512E+001
2.4281E+001
2.2944E+001
2.8889E+001
2.7564E+001
3.0004E+001
0.0000E+000
3.1262E+001

5th

4.1646E+001
3.8330E+001
9.9577E+000
2.8851E+001
3.2722E+001
0.0000E+000
0.0000E+000
3.7338E+000
2.7323E+001
1.2300E+001
1.1714E+001
6.8717E+001
1.1295E+001

Factor Profile (conc. of species) from Base Run #20 (Convergent Run)

20
20
20
20
20
20
20
20
20
20
20
20
20

Fl

FEN

A

FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

2.683500E+000
5.853400E+000
3.517000E-002
1.852800E+000
1.180100E+000
3.466500E-001
5.334600E-001
4.512400E-001
3.642800E-002
2.129100E-001
1.846900E-001
0.000000E+000
1.777400E-001

4.5220E+001 5.3286E+001
8.6134E+000 2.3864E+001
4.2997E+001 5.3522E+001

25th Median

4.5657E+000 9.6804E+000
1.2886E+001 1.5313E+001
6.3738E+001 7.5435E+001
9.3014E+000 1.4131E+001
1.0954E+001 1.4631E+001
3.6473E+001 4.6135E+001
3.3031E+001 4.3085E+001
3.3981E+001 4.0879E+001
4.2242E+001 5.5273E+001
3.3753E+001 3.9498E+001
3.8184E+001 4.6685E+001
6.7183E+000 3.8852E+001
3.9724E+001 4.6020E+001

25th Median

4.5727E+001 4.8725E+001
3.9670E+001 4.0756E+001
3.1683E+001 5.7077E+001
3.3782E+001 3.8271E+001
3.7074E+001 4.0789E+001
3.4813E+000 9.4280E+000
2.2498E+000 8.9750E+000
5.2437E+000 1.0515E+001
4.4570E+001 5.9533E+001
1.7006E+001 3.0222E+001
1.8500E+001 3.3505E+001
7.4286E+001 8.1214E+001
1.9074E+001 3.2887E+001

Zavérecnd zprava projektu 2B08040

7.2581E+001
4.5142E+001
7.3025E+001

75th

1.7816E+001
1.9968E+001
8.9919E+001
1.9879E+001
2.0730E+001
6.2018E+001
5.9062E+001
5.4347E+001
6.6835E+001
4.8989E+001
5.6557E+001
7.0041E+001
5.6544E+001

75th

5.2509E+001
4.3781E+001
8.3893E+001
4.4596E+001
4.4519E+001
2.5632E+001
2.1593E+001
2.0542E+001
8.1101E+001
4.6525E+001
5.7441E+001
1.0000E+002
5.9373E+001

Factor 3
95th 90th 95th
* 62.3 69.8

249.8 514 63.2

100.0 212.3 348.5

722.7 65.9 82.1

472.3 51.8 69.9

98.2 + +

100.0 990.7 +

99.5 334.2 492.6

100.0 104.6 162.1

778 1115 149.1

98.5 1716 221.0

423.9 61.6 78.3

99.5 167.1 254.4
0.000000E+000 2.517400E+000
1.435900E+000 4.786000E+000

3.926700E-001
1.786400E-001
1.623900E-001
2.259700E-001
3.158200E-001
2.593400E-001
1.175500E-001
1.684300E-001
1.973200E-001
2.928300E-002
1.959100E-001
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9.746900E-002
1.153600E+000
8.576000E-001
4.065600E-003
1.333800E-002
3.187700E-002
7.536000E-002
5.681900E-002
5.145200E-002
1.231700E-001
4.939200E-002

95th

95th
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3.7 Testovani PMF 3.0 — PAH, lokalita Smichov
3.7.1 Analyza vstupnich dat

Nejistoty zneéist'ujicich latek:

Pro testovani programu bylo zvolena moznost ponechat v§echny hodnoty jednotlivych PAH
S piifazenou vahou ,,Strong®.

Korelace znecist'ujicich latek:

Mezi jednotlivymi PAH je patrna korelace.

Lo —— Dr tir i
Nagrasann

FENFYR
48 -
-

40

FEN
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Koncentrace v ¢asové fadé

Zavérecnd zprava projektu 2B08040

PAH vykazuji celkovy pokles koncentraci v letnim obdobi.

Species Concerdrations

e FI ew FEN
. oA . FLU
-« PYR
56 |- - 56
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16 L Ja
40 - a0
30 M - e
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3.7.2 Vypocet — zikladni model

Identifikaci faktori bylo mozné nejlépe provést pii 3 hledanych faktorech. Pro 4
faktory byly 2 s totoznym rozlozenim PAH.

Profily faktort
Faktor 1
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Faktor 3

¥t Pt
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Relativni prispévky faktoru
Faktor 1
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Zastoupeni faktort pro vybrané znedist'ujici latky — celkové roéni pfispévky

Faktor 1 hnéda

Faktor 2 zelena
Faktor 3 Zluta

F A

FEN FLU

PYR
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BaA BkF

CRY BaP
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REran

zlgligs

BbF 1123cdP
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BghiPRL

~o-u:@
T

3.7.3 Identifikace faktorii — lokalita Smichov

Faktor 1-EZTTO + HU
Faktor je zastoupen pfevazné v zimnim obdobi.

Nelze ho jednoznac¢né identifikovat, pravdépodobné se jednd o kombinaci energetickych zdrojii
spalujicich hnédé uhli a TTO.

Koncentra¢né je nejméné vyznamny.

Faktor 2 — automobilova doprava + lokalni topenisté

Faktor je zastoupen pfevazné v zimnim, ale i v letnim obdobi. Koncentra¢ni priibch v ¢ase neni
vyrovnany, lze ptredpokladat ze zavisi na rozptylovych podminkéch.

Zastoupenim PAH nejvice odpovida automobilové dopravé (50% zastoupeni kongeneru FEN), ale
zastoupeni kongenert BaA, CRY, BbF naznacuje i na ¢astecny vliv lokalnich topenist.

Faktor 3 — automobilova doprava

Faktor je zastoupen v pribéhu roénich obdobi rovnomérné. Prubéh koncentraci v Case je
vyrovnany, lze tedy predpokladat Ze se jedna o lokalni automobilovou dopravu .

Zastoupenim PAH odpovida automobilové dopravé.
Diléi zavéry
Z identifikace jednotlivych faktord a jejich ¢asového pribéhu koncentraci lze usuzovat, ze

faktor 3 ma plvod v lokédlni automobilové dopravé, zatimco faktory 1 a 2 pochazeji 1 ze
vzdalengjsich lokalit a projevuji se v prub&hu zhorSenych imisnich zatézi.
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3.7.4 Grafy + identifikovany zdrojovy profil PAH - Smichov

Faktor v logaritmickém méritku (PMF) Procentni zastoupeni PAH (PMF) Identifikovany zdrojovy profil (emisni méi'eni)

Zdrojovy profil - TTO
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Zdrojovy profil - mala topenisté
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3.7.5 Vystupni data z programu EPA PMF3.0

Base model run number:
Number of bootstrap runs:
Bootstrap random seed:
Min. Correlation R-Value:
Number of factors:

Extra modeling uncertainty (%):

17
100

Random

0.6
3
0

Mapping of bootstrap factors to base factors:

Boot Factor 1
Boot Factor 2
Boot Factor 3

Q(Robust) Percentile Report:

Min
125

Variability in factor strengths based on bootstrapping:

Factor Mean

1 6.1031E-001
2 1.0096E+000
3 1.5280E+000

Base Factor 1

2
2

25th
148

5th

2.5609E-001
6.8157E-001
1.0000E+000

Bootstrap run uncertainty statistics:

Factor 1
Species
Fl
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

Factor 2
Species
Fl
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

Factor 3
Species
FI
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

Base Run
Profile
8.4990E-002
8.3947E-001
0.0000E+000
1.0681E+000
7.0232E-001
6.0454E-001
8.2614E-001
7.8819E-001
1.7487E-001
3.5051E-001
3.4874E-001
4.6945E-018
3.4168E-001

Base Run
Profile
3.6245E+000
8.0661E+000
5.9840E-001
1.9968E+000
1.7655E+000
1.1595E-001
2.3919E-001
9.6221E-002
1.5215E-002
2.1312E-002
1.8886E-002
6.5964E-020
2.4839E-002

Base Run
Profile
3.4469E+000
6.7056E+000
2.1730E-001
1.5194E+000
1.2225E+000
7.5667E-002
1.1880E-001
8.9908E-002
1.2073E-001
1.1606E-001
1.2590E-001
1.5095E-001
1.2275E-001

Discrete Difference Percentiles (DDP):
(* = uncalculatable; + = greater than 999.9)

Species
FI
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

Factor 1
90th
+

183.1
*

28.1
249
67.3
64.0
67.4
66.8
67.1
67.5

+
66.3

25th

3.5498E-001
8.5414E-001
1.0000E+000

Within
IQR
No
No
No
No
No
No
No
No
No
No
No

Yes
No

Within
IQR
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes

Within
IQR
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
No

95th
+
188.4
*

347
310
68.9
66.4
69.2
67.8
69.9
69.3

+
68.5

Base Factor 2

61

Median
159

Median 75th

4.8264E-001 7.8227E-001
1.0000E+000 1.0000E+000
1.0000E+000 1.9280E+000

Bootstrap Runs:

Mean Std. Dev.
7.5687E-001 3.4493E-001
1.8808E+000 5.7327E-001
9.9996E-002 7.1633E-002
8.8048E-001 1.1813E-001
6.5559E-001 9.5451E-002
3.1551E-001 1.3873E-001
4.4167E-001 1.8363E-001
4.0822E-001 1.8389E-001
1.0526E-001 5.6493E-002
1.9063E-001 9.0840E-002
1.9086E-001 9.1859E-002
1.5842E-002 3.2363E-002
1.8784E-001 8.8448E-002

Bootstrap Runs:

Mean Std. Dev.
3.6325E+000 5.6193E-001
7.8942E+000 5.7230E-001
5.4241E-001 1.1422E-001
1.9727E+000 1.7367E-001
1.7019E+000 1.3332E-001
1.5694E-001 1.4842E-001
2.8216E-001 2.0484E-001
1.4913E-001 1.8930E-001
4.5745E-002 4.1719E-002
5.8499E-002 8.0994E-002
5.7855E-002 8.0483E-002
2.8041E-002 2.8569E-002
6.0809E-002 7.6361E-002

Bootstrap Runs:

Mean Std. Dev.
3.2760E+000 4.3107E-001
6.1211E+000 8.7972E-001
6.4225E-002 9.9662E-002

1.5758E+000 2.0376E-001
1.1438E+000 1.7113E-001
1.9680E-001 1.9613E-001
2.6394E-001 2.6169E-001
2.6808E-001 2.3352E-001
1.9236E-001 7.5814E-002
2.3874E-001 1.3666E-001
2.5227E-001 1.3707E-001
1.9396E-001 7.9237E-002
2.4530E-001 1.3081E-001
Factor 2
90th 95th
35.6 41.3
29.5 43.3
67.0 97.8
33.2 425
33.7 425
181.7 237.8
101.2 156.1
3273 403.0
717.6 879.5
821.2 +
904.1 +
+ +
664.3 +

Base Factor 3

6
39

75th
169

95th

1.2031E+000
1.4953E+000
3.5707E+000

5th

0.0000E+000
7.3465E-001
0.0000E+000
6.9967E-001
5.1581E-001
1.8586E-001
2.6983E-001
2.2326E-001
5.7300E-002
1.0562E-001
1.0709E-001
0.0000E+000
1.0776E-001

5th

2.4177E+000
6.7434E+000
4.0840E-001
1.7324E+000
1.5253E+000
2.5553E-002
9.5180E-002
0.0000E+000
0.0000E+000
3.4692E-005
0.0000E+000
0.0000E+000
3.2286E-003

5th

2.4087E+000
5.2216E+000
0.0000E+000
1.3020E+000
8.5172E-001
0.0000E+000
0.0000E+000
0.0000E+000
8.1571E-002
6.0125E-002
6.6896E-002
9.1432E-002
6.5911E-002

Factor 3
90th
7.7
77.9
100.0
723
73.4
260.9
208.3
3433
101.2
145.4
140.2
70.7
136.2
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Unmapped
0

31
59

Max
236

25th Median

5.8386E-001 8.6852E-001
1.5401E+000 2.1226E+000
4.9097E-003 1.2298E-001
8.0235E-001 8.6478E-001
6.0629E-001 6.4891E-001
2.1987E-001 2.6595E-001
3.1649E-001 3.6745E-001
2.7298E-001 3.3611E-001
6.7682E-002 8.5689E-002
1.2274E-001 1.5422E-001
1.2308E-001 1.5106E-001
0.0000E+000 9.9778E-003
1.2056E-001 1.4964E-001

25th Median

3.2231E+000 3.7701E+000
7.6699E+000 8.0459E+000
4.6796E-001 5.2114E-001
1.8497E+000 1.9300E+000
1.6038E+000 1.6727E+000
5.0419E-002 1.0222E-001
1.3556E-001 2.0270E-001
2.2107E-002 7.7140E-002
1.7816E-002 3.6448E-002
8.2724E-003 2.5187E-002
8.7891E-003 2.6552E-002
0.0000E+000 2.5022E-002
1.3061E-002 3.0366E-002

25th Median

3.0044E+000 3.2724E+000
5.7096E+000 6.1095E+000
0.0000E+000 0.0000E+000
1.4081E+000 1.5710E+000
1.0258E+000 1.1462E+000
1.6740E-002 2.2872E-001
2.3885E-002 3.0414E-001
4.2817E-002 3.2810E-001
1.4074E-001 1.7924E-001
1.6255E-001 2.5760E-001
1.7224E-001 2.6197E-001
1.4611E-001 1.7493E-001
1.6755E-001 2.6562E-001

95th
80.3
81.2
100.0
77.4
824
341.6
270.4
426.2
126.7
190.6
177.9
106.3
177.3

75th

9.9475E-001
2.2985E+000
1.5184E-001
9.4492E-001
6.9914E-001
4.0713E-001
5.4635E-001
5.2416E-001
1.2838E-001
2.3952E-001
2.3710E-001
1.8798E-002
2.3801E-001

75th

4.0862E+000
8.3056E+000
5.9488E-001
2.0746E+000
1.7743E+000
2.0389E-001
3.7902E-001
2.0353E-001
5.4876E-002
6.3205E-002
6.4171E-002
5.1301E-002
6.7148E-002

75th

3.5874E+000
6.7710E+000
1.4838E-001
1.6908E+000
1.3014E+000
3.0876E-001
4.0826E-001
4.1829E-001
2.4276E-001
2.9561E-001
3.0754E-001
2.4611E-001
3.0255E-001

1.1261E+000
2.4290E+000
2.0028E-001
1.0949E+000
8.1755E-001
6.2518E-001
8.4850E-001
7.9127E-001
2.2160E-001
3.7308E-001
3.7178E-001
5.0922E-002
3.7305E-001

4.3605E+000
8.4938E+000
6.8539E-001
2.3453E+000
1.9734E+000
4.8786E-001
7.4128E-001
6.0246E-001
1.4600E-001
2.5124E-001
2.5264E-001
7.2032E-002
2.3670E-001

3.9006E+000
7.1636E+000
2.7402E-001
1.9917E+000
1.4003E+000
4.3164E-001
5.4376E-001
5.7017E-001
3.6329E-001
4.0876E-001
4.2843E-001
3.4563E-001
4.0980E-001
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Factor Profile (conc. of species) from Base Run #17 (Convergent Run)

FI
FEN
A
FLU
PYR
BaA
CRY
BbF
BkF
BaP
1123cdP
DBahA
BghiPRL

8.499000E-002
8.394700E-001
0.000000E+000
1.068100E+000
7.023200E-001
6.045400E-001
8.261400E-001
7.881900E-001
1.748700E-001
3.505100E-001
3.487400E-001
4.694500E-018
3.416800E-001

3.624500E+000
8.066100E+000
5.984000E-001
1.996800E+000
1.765500E+000
1.159500E-001
2.391900E-001
9.622100E-002
1.521500E-002
2.131200E-002
1.888600E-002
6.596400E-020
2.483900E-002

3.446900E+000
6.705600E+000
2.173000E-001
1.519400E+000
1.222500E+000
7.566700E-002
1.188000E-001
8.990800E-002
1.207300E-001
1.160600E-001
1.259000E-001
1.509500E-001
1.227500E-001
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4. Zavér

Experimentalni data ziskand v ramci etapy 2009 a 2010 projektu MSMT 2B08040 byla
podrobena vyhodnoceni v modelu EPA Pozitive Matrix Factorization 3.0. Pfesto, ze model je
primarné urcen pro vyhodnoceni dat ziskanych v ramci delsi ¢asové fady (az n€kolika let) ukéazalo
se, ze je aplikovatelny i na data, kterd byla ziskdna v ramci feSeni projektu, tedy denni imisni
koncentrace v rozsahu dvou 30-ti dennich imisnich odbérovych kampani.

Vysledky prezentované v predchazejicich kapitolach v rameci jednotlivych skupin
sledovanych znecistujicich latek (TK a PAH) pomérné dobfie koreluji s vysledky jak ptipravnych
dil¢ich hypotéz tak s vysledky receptorového modelovani realizovaného pomoci modelu Chemical
Mass Balance 8.2 prezentovanymi v piiloze 8.

Model Pozitive Matrix Factorization tak lze vramci navrZzené metodiky Identifikace
puvodct znecisténi vyuzit zejména pro:

v' validaci vysledka
v" identifikaci dal$ich ptivodct znecisténi nezahrnutych do experimentalni ¢asti feSeni,

tj. téch zdroji, které nebyly podrobeny emisnimi Setfeni aparaturou VAPS (E) a
jejichz zdrojovy profil tedy neni k dispozici

Pti vyuziti modelu Pozitive Matrix Factorization je vSak vzdy potfeby mit na paméti, ze se
jedna o jistou formu ,,statistického® vyhodnoceni imisnich datovych fad a je tak nutné mit pro tuto
aplikaci dostatek vstupnich dat (je nutné dodrzet minimalni rozsah imisnich experimentalnich
kampani) s pfihlédnutim zejména k:

» rozd¢leni na pracovni dny a dny pracovniho volna
» rozdéleni na obdobi v topné sezon€ a mimo ni

Za splnéni téchto predpokladii je model Pozitive Matrix Factorization plnohodnotnou
soucasti navrZzené metodiky.
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5. Seznam pouZitych zkratek

US EPA United States Environmental Protection Agency
PAH polycyklické aromatické uhlovodiky
TK tézké kovy

PMF Pozitive Matrix Factorization

CMB Chemical Mass Balance

VAPS Versatile Air Pollution Sampler
MSMT Ministerstvo Skolstvi, mladeze a télovychovy
OoC organicky uhlik

EC elementarni uhlik

Fl fluoren

Fen fenantren

A antracen

Flu fluoranten

Pyr pyren

BaA benzo(a)antracen

Cry chrysen

BbF benzo(b)fluoranten

BkF benzo(k)fluoranten

BaP benzo(a)pyren

1123cdP indeno(1,2,3,c,d)pyren

DahA dibenzo(a,h)antracen

BghiPRL benzo(g,h,i)perylen
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