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1. XT

1.1. 47 SoFi

JEEHE (SoFi) & —ANDhReas K H P K e, TR I 8dE . %
BAFRAYHERS « BURBEFLRT (PSD JFk, IULEH G L 4ERIFR 1) Datalystica 7 FR 2 m] FR MK
HEP RNt — D H K. SoFi s&2—/M1E IGOR Pro (Wavemetrics Inc., £ BA4AIRHIEITH
AL, SoFi iz M T KRR LS, T R Ehl 2 &kl 5 (ME-2,
(Paatero, 1999) ) SRffik IEFE MR+ 40 f B35 (PMF,  (Paatero, 1997) ) , F4r#
PMF 25 SR BT A 40T, DARHCECY: ERASE & G2 PMF 4521,

1.2. EAXNS

SoFi 5 {E AL AT AENT 20 M o ELOR SoFi e I A 7 AT IR AL 22 L7y M 2% CACSMD
HHE I A (Ng et al., 2011b), HERIZhEEZAIE T 1. & LT AT AN FAE frp 0 a2 B
A7 T IO R X b 2

A L v TR AN N AL R S5 48, SoFi i DR M ECHE i N\ 81185 4 0 L 1 22 98 905 00 Bc o A
JUFA TR 5 AR5 IGOR FEATAEMISC B, A SoFi i& & 784 1% A7 4w FEER IGOR AT AR
AR A0 R BRI E & AT R4 o M, e LN X K AF . SoFi 2
Datalystica Ltd. [{J &R 4, X AT£E Datalystica [5& ZXF12&1: N {# [, Datalystica /& SoFi [f]
B4 (1 A I Datalystica Y 378 Chttps://datalystica.com) PAFRENSEEANIEE) o 4
SoFi JA BT, F P WA 23 el 5 [) B A [F) () 2 sk A 2% A, A Be A SoFi #44o

1.3 B RAS N LA KR 75 K

RIS CAHA ME-2 B 7 %4 (L ZIM Datalystica 13270 Chttps://datalystica.com) i
KD, RS NN R S B B OUR U U5 ARRD , BB SoFi H41E
BER G LA BSCRHAT A SO, AR IGOR 9 B 10 HI'E 7 VFATIE (] BUEE AT
5 SofFi Pro/RT W K 4 & W %, B0 & W A H # N Wavemetrics H X

Chttps://www.wavemetrics.com) M%)

1.4. RT SoFi Z5H I 24075

SoFi HMAUA, 4371l /2& SoFi Pro (ELE T SoFi i UiRe MR %4H) Fl SoFi RT (S
i, $RALTEA B SIS RN, [FIREFERTA SoFi Pro DJRE) o SoFi Pro Al SoFi RT
A A LA Datalystica 3K, kN https://datalystica.com. <8 Z 407, iF & i
Datalystica 301 AFMHKTE T SoFi HAFHIFTA TR,
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AH P FMIEREMRIA PMF BEE G G B ME-2 SRigas & AR, M2 nd
R BAR AR 2R, &Rt 70T PMF IEIS fTEEA H. EOGER ) B
Al 5% ME-2 BILMRIG18 3 (Paatero, 1999), /148 PMF ZL7LI1 3 (Paatero and Tapper,
1994; Paatero, 1997; Paatero, 2004), #2fit ME-2 HIEA Il iefs 2 M T HMHA 183
(Paatero Fll Hopke, 2009), DA I<T ME-2 FIHGHT /77418 3C (Brown et al., 2015; Paatero et al.,
2014). b4, EFEA 5 Robust #3252 Paatero (1997), J<T Wil P 7 PMF [1)i5% 2 554
M2 i L (Paatero 11 Hopke, 2003).

BL#F B AT LA Canonaco %5 A\ (2013),(2015) 1 (2021) 73 A48 T SoFi (1114 3C X HAE ACSM
BE FRIN . LK Crippa 25N (2014) WA T a A8 VA8 2 BRINASVE BT AL. (AMS)
ZHIWE SR T R, @ 7 A — AN (primary organic aerosol, POA)
ER5 B, RS T — R a (B 777 A0 B AMS HdE 10 B SR . O% T8 7R 3)
PMF (rolling PMF) AR BRI ACSM Hi 4l 42 I R AL FE HH (Chen 56 N\, 2022) $2 1 .

1.5. SoFi hixA2Z [A] i) 2

H I 7E IGOR H A5 BN AT #E ) SoFi fAS, Bl SoFi 9 i& T IGOR 9, SoFi 10 i& [ T IGOR 10
AF L B SoFi ThRERE IR TR FI & BOHTRAS, R SoFi 10. X BRIV 2 ThRe e Z B
SoFi lRAH AT H . 1HEFE, ATH 2021 G941 HAIE X5 1532 HF SoFi 6, MIES L SoFi 6 A
FEH . FAVTRITE 2026 FEREAKffs 1EXT SoFi 8 MU EF. Kk, FRATRZIE T
SoFi 9 B¢ SofFi 10 . Wl H & Uy £ {f H SoFi 6 B SoFi 8, 15 & [ i 3 3 1
(https://datalystica.com/downloads/) F-Hfi PR 1E ¥ 1 52 SoFi 6 HH /™ B R it v U RE A e |

— ki, Datalystica JCi%: 1140 F A#1IE SoFi 9 7£ IGOR 9 H1. SoFi 10 7F IGOR 10 1, i H:
MAZ X4 (FIUITE IGOR 10 F1IE4T SoFi9) fEFTA TN NERRE 7 & LA i HIIE4T . SoFi Bk
PEAS T I8 G 2 A7 AE — SEAEFRAT MR B BE AR MR B A E B G A 26 1, X RE2 S5
SoFi B IGOR H{El— S AR Il @l S LA TR R, AV SoFi FH 7
keSS R, AR S bug MR TT #EAS 240 SoFi LU & IR ! LR @4
R, AT TN B I R 7S R R mT R b Ry S R P ARG | FRATT T I e m
& X} SoFi $R AL SR IE S 2!

Datalystica [41BAf# I !
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2. PMF #Hif

2.1, XWERMERET - #Eid

2.1.1. —BWEREFE

—ZH AT R BERT AR (B, ACSM ) UMR m/z 385 AT DUBIE #4856 R X K
®ik, HpaEy| el ERINARE, AT | ACRNRE AR I A S IR A R S
B

TERTE R P i i, SN T BRARLERE, a4 8 LN HBLE— 2058, A
TG o BT 25 R 2 I AR R T ()7 51— i FH IR 22 K38 43 2H D9 T A A
FIT B B AR R . XU AR AL B J LA 5~ sy 70 Hr, PCA (Wold 55 N, 1987), 1L27
g 5%, CMB (Miller 25, 1972) B IEHFE 4 PMF (Paatero I Tapper, 1994). XX Zk1E
PR 155 28 DL P R 7R i e XA :

X = GF +E (1

Forp AR X AR G A F ISRAIE . S8 p, RIBLALHERE G HIFIECABIRLAEFE F (1)
ITHEL WRRNR T FERE G BB j RS p IR 21, T F RE—A4T i AAR
AN R FHEE (BN, JSYRBE) o R, B AR (1) e HAR RS
(), ANRVFBERE AL . FHRE EARRAALTR 2 . PCA FI PMF 22 [8] ) 2 55 B T ax s i A
IR, PCA X FHFAEEINESS 1, BY F FMERE AT AR, FEHAZRIENKH.
B, PMF Z3R G A1 F 94 B NAED . PMF2 FIl ME-2 /& RERS fif vk PMF B35 ISR R 25
KN R AR AT e R SIS G M F & H, B R EB/MUELE Qmain, Q™. BT
BHIN R FIBLAER 722 e i DAAH AN 8 BE oy 7 07 J 2 A (2)

m n e 2
Q™= — (2)
5315
i=l j=1

EIXEL, AHEME o H SN NEATE M. X T K e/ o5 >> 1 M A,
XL SNt Qn AR TTER, R IX e SRR AE RS R & R O . W, X
— 2k AR RS M L v A e D B A I BRI = B SRS B S AL . AR, N S e
By YLK e / oy >> LI, AT EEH T =50 S B0 15 244 I FL I 5 32 A, T
ARG R

-11
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2.1.2. Robust =,

N T B b B 2 4 R A7 R IX Le S A B2, SoFi 3 ERIALL “Robust” BB T, fEIX PP
AN, FHEEXN RS EEERENE— P, FHEERRERZE S At
ML E S

i
O'ij

outlier:= >a (3)

ot FH 8 SIS - 1% SCHREE BOKE 4 1E 28 Robust 5220 54 (A 1) 52 U bRt (Paatero, 1997),
Kt SoFi thKs 4 EO8 T BRME . NiHRR Q™ A S R A E AR TR IS &, B
ZER A EFTINAL.

dEii:ers = const. (4)
X7 Ib 7R 2 25 IR 2 B D FORAT 5 S . ERE AN 5 2 G AN R B S YR R OR

FER TR BRE M LE B I, AR LD “Rafi” BUS TR, XIEEE M TN
R R 58 B8

2.2, BE QFWHIEE (Qup) X QHATIH—1L

WE, WA Q FERFN PMF runs Z IR A =S, D9 A A T2t o6
BRI RN R 78R . BRI, B3 Q7 BREL Qe RIT—0 HH Qexp RFIAII A I
[7 IR H ke 5 R e 1) R /N R 74, 9 Lt TR 1 5 R R

Qexpzn'm_p'(n+m) (5

%, AMS BHFURE T Q/Qexp EEARIAUELE 1 2] 5 Z 8. ARHHRERERT 1. 1§
EE, HUREEREET PMF I, REEAEN 4 I, Q/Qep MEEELN 160 XT3
R PMF runs, WA 76 TSR B BRI A B 2 P R0 B R T 0068 PO AN s M ATVRE R 1) AR 5 M)
Q/Qexp A = FERENZ) 1. SR, BAEAHE FEARMEEAL, JCHEX s, @H 198
RHFT. BEAh, FEBGER (W 6.2.3 AIRERFANT Q IE, IXHUHT 58/ A2 B AR AT ).
K, Q/Qexp ZEXHEANBE ™ 4 AR FIWT AL R 25 R 6 br . I, B BEA R ALZ AT
Q/Qexp HIARXTAEAL, DABLAE NG F & B R 1036 3

2.3, HEMRRI R % Xk

O B A KB, DY G AT F AT LA 8 I e T AT RE R T AT A e (A
HK(6) o KM IEAMEEAR G PESE LI ASE AT AT LD e e RE S (AKOvieRs 2 Xtk , (H
H W58 1R 5% (Paatero et al., 2002). HA &R ENFIANFISREL RS, 735 v 2ifiess
TAAess . X Foliiede, B bseR A Q72 8] e A A DREFANAE :

-12
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G=GT andF=T!F (6

Horp T &AM pxp WARR RARE, TR, G PRI E R . R
2 G M F (PSS G AT FRIFRBUHIE, DRk Qr ORAFANAR o I SRAS AR B T ANil 2 2 (6,
PR W RO Bl ERe , AR DL, Qr 2 RAEA.

2.4, ME-2 HRI{E R e 2 SCIERITOR

2.4.1. WIgEMFIB1T

FH B8 LB BE HLEAE XS PMF B8 EAT T U640 RS REFR A WI GG R 11847, RO ARG FE7E 1tk
SRR EE CRERR 7 B TE . IX PRI R S B AR A Q A8 A R s ME R 31T
SR, B THIGEF FI2AT A ARG S, B RA ki 2 UHEMEL T, 4
JREMEAERE RS B, FEAFRPVIGER e kA& SEEER e MENAFERME. H
e, WIEF BT R D 2 UHEM TS 0 IR . (B2, SR ARTEHAT R IR
R, NTSEURGEHERZWHR, 83U T P AR —.

2.4.2. &JF fpeak

XF PMF2 A1 ME-2 515, DR HEE S HARN fpeak, MRS ¢ &RoR, HTXHXH
e AT AR . IR g, BB PAT - IRE— RIVEEATREE, MERERE 6 AR,
FIRAERERE FAAT R, FRAEIX R R s e . X0, MR 224 .
SR, foeak TEAXAEZ YRR —NEL IR R TeRE, Wk 6 M F IME N IE Hik$F 1%
AT, W ekl e 2R, AN 2 SCHERTREARH K (B, b = 5 s A,
Jiele S a2 SLYERDD

SHF PMF2 P &V, ME-2 F11 fpeak 5 PMF2 [ fpeak ACIEEL . EAIIA—E A%
(Paatero F11 Hopke, 2009).

2.4.3. /M fpeak

5 PMF SKAFEAHLL, ME-2 SRARAS I — MRS et e et i, i, el n] Lo
FRIN/ARIRG, T AN R BB AR . BRIk, W] DAPE B AR A TR IR R el 2 U1k

AT AR X SR R e e 2 M L RfEARZ PMF 25 R ST A 05 5 AR 1Y
PMF 455,

et T RE SRR =L Frale T TeE S AR KEPEE. KENE. &5E 75

. KEMLEEN, ik, SINGKAE B R PMF B i DL b et 2 A RN . X

ATLALLE IR F AT (RS A/skE2im 6 51 (EFIHa S B (Paatero A1

Hopke, 2009). XFh5cia s B07 (B RYAE PR g%, A4S 2L -F-ME— 1 PMF 4558 . 7£ ME-2
-13
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B PR AR TR, B a BT R BLA R, LT N R X e T
%
2.4.4. a5 HALIHIERE FAI/E G

fE a-{H77ET, FAERE (BRIFHRAE) B0 G FiRE (BEIFIEFEs)) s T LAl P BT E
NCRZIHR . PRI — N AN FRME (F 1947 / BIFEREFS] (G 195D LUK Hbs &
a 7B LI, AL AT DAR TN REAE /B ) 3 20 SRS F AR AE /e 8] 77 371 3 A (1 3
MNTCE . a-fHIRE TS5 R Fsotution B Gsolution PJ LATE 22 KAEIE E AW B4 A Finitial EX
Ginitial »  1KHf

fj, solution zfj * a'fj (7)
8i, solution = 8i Tag; (8)

oo fi B gi 73 BN RS FAT G AT ANA . R 5| j £ 0 AT BR Z [AIA4L, i £E 0 ANl &
RAE T8 AR AL

bR a BVEHEIAE O A 1 216, K5 P R IEI) a-fH i EONE, Al LSS 2R N 7R ke
B Fy R EYIBTAT (CMBD HY5%. M,  RERFAE st 18] Fe 41 i) il 2% H Y a-1
BEN 1, WRVFHSEUT AR .

2.4.5. {ENFTIE: WO LIAFERE F A/ G

EVALIIPVEE v DRI YR L2 S <P R v S UACIISE ZX - PR E Tt QT o 1
BEXTHERE F AT j ONBD -

aj=fj+rj (9

FEFTLO . a, RIS R E R Ty AR . B PP
Kol BEI IR CUAME. B R aIE — UMM BT oo, %55 @ 4 IFHRIN.
B, WSS BB, B ERE G AT F T 4 B REME Q IS8

argmin@=agmin@” +2“") (10)
GF GF

Q™ i b5 Qn AU 5 T -

aux : "k
0" = Z (—] (11

-14
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TIRE(9 RS j OB k B, RO k FoRININBRAL o (s T RE IR 51 (Bl A A
T E /RS o REhSEsARE THshil “SZEAE” o soih, Qe fEisd i
XAk RALEN SRR o S Bl T VEAR R R Ui LU AR B D Ui SR A 20 75 R 5 5 Bt
FEREAEA, R Qoux i £, ik B LAl A s/ I

Q™ f) R /T Qr BN, IR AR o RS IX —f Ay, G, TR RS Qr AR
SNeH, dQ, JFIEE SR dQ AL TIBH s R I Q™ 1A M T FI W R 15 W] AR

i AT B PR R B /i 8] e A AR (T e R, — A B A P YA T /i (8] P 91 e 3k )
FH G, AP R R .

-15
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3. Mg

3.1. HDF5 #EOKI%%E (lgor 8)

PR 2 B A7 35 T T [R) 6 R G HDFS O R %t. H1T IGOR BA4-1E IGOR 9 Z R ERIA AN
#, HDF5 XM RS HIFERs, BRI S 3 IGOR 8 N B AE#AE R4 (0S) T Fahsther T
FIRER (KT IGOR9 BY IGOR 10 NFHE) .

A LR SO R PREE T 5

l. C:\Program Files\WaveMetrics\Igor Pro Folder\More Extensions\File
Loaders\HDF5.xop

. C:\Program Files\WaveMetrics\Igor Pro Folder\More Extensions\File Loaders\HDF5
Loader.ipf

[l C:\Program Files\WaveMetrics\Igor Pro Folder\WaveMetrics Procedures\File Input
Output\HDF5 Browser.ipf

W e AU E A
l. C:\Program Files\WaveMetrics\Igor Pro Folder\Igor Extensions\HDF5.xop
I. C:\Program Files\WaveMetrics\Igor Pro Folder\Igor Extensions\HDF5 Loader.ipf

M. C:\Program Files\WaveMetrics\Igor Pro Folder\lgor Procedures\HDF5 Browser.ipf

3.2. SoFi Bik%EH

SoFi Ab¥ F—= T8 rE ME-2 LIl T R #ER/EEZRAER 1

W

: ME2.exe FI T HELS TP Lini SCA :
SoFi |:‘I — <———> | SoFi
HAT PMF Gt RTINS AR E
1B ME-2 45 4 3014 SoFi i
SN AL R
Sofi | — ————1 TEREAS PMF 1 FH (1K B BA HDF SO UF7
g TEHRAE R G0

& 1

-16
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3.3. F—
VG4 SoFi AR F— BT H—AN9 0 IGOR 28 k. 2 )5, P FEES N SoFi f2)F
A (WU SoFi F2 7 SCAH Ok e R IGOR H) , U N

SoFi-10.ipf (F3CfF) HI SoFi_key.ipf (SoFi Pro/RT ¥ A[iL# ], 115 2) MUK A4 KD

SoFi procedure 4w e 52 )5, 1GOR [ =3 B2 L — N ETFR S

Sofi Help
Initialize SoFi
Delete unused data (e.g. closed plots)
Recreate panel, i.e. close graphs, tables, panels only
Recreate settings except folders ‘External_data’ and 'Reference_ts\ pr'

Recreate SoFi, i.e. entire SoFi folder

SoFi panels to top >
Main settings

Open cluster panel Ctrl+Shift+8

manual
history
terms and conditions
credits

license information

close SoFi package
close Sofi key

perform communication tests

3.4. SoFi

“ SoFi” ARZE UL J LA E LT

3.4.1. #4atk SoFi
“initialize SoFi” (¥]4H4K SoFi) Ja 3l SoFi AUHE Ff 15 & H pir A5 2% & il 7 47 5

FEFTH 1gor LIPS —IRJE 3N SoFi Z B, FARBIEEM P HhiOF AR FFMFE. R
HHEWZ G, AR SoFi. KM% MFATCAE)y POF T4, BRFERSFE “HKKMEFMH" T
HFEE.

-17
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3.4.2. MIBERFEHMEIE (B, SxEAMNER)

“Delete unused data (e.g. closed plots)”, SoFi 2 M| % Bt A A F5- 158 FH 1) 4 517 11 28 o i 204
(waves) o

3.43. EHGEmR, BIxFAEE. X, KR

“recreate panel, i.e...” (B FT QA MR, B----- ) SRPTA B I E B R B B AR . %

A2 5200 PMF i N« ANERELIR AT N B PMF 45 5090

3.4.4. EFOUIEBEKE, BT XHE “External_data” Fll “Reference_ts/pr”

“Recreate settings except folders “External_data” and “Reference_ts/pr”” (EE ¥ &% &,
bR 7 3CfFR “External_data’ 1 ‘Reference_ts/pr’ ) B I 2 KM AT A EIE I E ¥ G 3h £
MRAE, EEEES Sofi #HRKITIEREM TR, ALK PMF i N2
oo AN EARE T PMF 2558 .

3.4.5. EHTAIE SoFi, BI¥EA soFi 3%

“Recreate SoFi, i.e. entire SoFi folder”  (F % SoFi, BI#EA™ SoFi SCAFJ2) ik izl
T “WIGEk SoFi” o BT WA KB GIE, BT A B s b .

3.4.6. ¥ SoFi TR E TIHH

“SoFi panels to top”, CI¥ SoFi MM E TIHE) ML KR, RASFTHRAT, X&—4
AR, AT DL S B B e e i PSR R AR AT B T AR S (AT R T o AR 2 2B Ak T
TEJE 6 FT i e MEIRES, A Rel I R B 2 .

3.4.7. ITIFERFER

“Open cluster panel” , (FTH SRR TR A GEM T SoFi TR BEHABAT AT HIBRFT
H, REEEXHEITH. EE, Ctri+Shift+8 A AT HMISCHIHIAR, Ctrl+8 T LK 4T H T
5 21 i T -

3.48. FKRE

“Main settings” (% H) ARVFH BN RE. BT, o7 LANIX B DL N E -

“GENERAL options” (i ML)  Jo FH/ZERH B4, AR/ ATFHE O EM#HHE
WHE PMF KA ERIFIE, PMF 45 R ERIAEAL, RT %
B

-18
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“DATA options” (4% T0)

T8 SoFi MI{SMEEL (S/ND , &5 SRR E A fafd (g,
(KRB FER S/N BIME, HARL BRI a3,
JE 1A 1 P 25 R4

“FAMILY wave” (5 iE wave) H /A HR (8 € S IH) family. #4015 S 7T LATE 3.4.9
main_settings ‘EI_E‘ . main_settings E
GEMNERAL options DATA options FAMILY wave GEMERAL options DATA options FAMILY wave
General settings 52N calculation options

pregress bar (main pan
(reJopen pan

askfo rwdwp sitio

e} enable progress bz ~ Calculation 52N cellwise|abs(data_i ]} / error =

. |disable window pc ¥ Calculatien 52N averaged sum(data_i) / sum( ~

Data representation

Graph settings
downweight val. for results apply downweight ~
Customize colors for factor position(s)
robust val for results | apply robust value ~
£ m\ —
ur L /s calculate expl. var. \use effective time ¢ =
S/N threshold for -
RT setting Bevmarploat, | -
beep for RTruns|enabled =

Resolution (h} in daily cycle |1

autosave for RTruns |enabled  ~ store datapoint for daily | |\ -

cycle plot based on

K33

3.4.8.1. HE#i%H (General settings)

P PIA T EERE T DAk m e H . 3 SoFi B I EEE 26 B0NE . RITE &K
LR FHHERE 2 VA — St BRE 0, RIE IR IR Bt TR EE I 2

ERINTEDL R, SoFi z:f%lﬂﬁﬁiﬁ’]ﬁﬁf:u%%?ﬁﬂﬁ AT CREENBAERR 5 —
WO o AR R G LFTIF 988, X ] BE 4R AL mAR A & U\ﬁ‘ﬁf)}?%i%?@]ﬁ’]
WITFTIT . AERXRPIEOLN, RiZE H (E%ﬁ) ITOF IR, LS HCR A8 IGOR 5K
Kb A TOT I AL B AT T

3.4.8.2. HEMXHTFHLE KB (Customize colors for the factor position(s))
H PRI LN % 100 MR E E S, $%° “SHIFT” ] DUGEAH B R A & . 4%
™ “CTRL” #EFCVFH P SIS R AL B . EFR 75, % T “Start defining T 45 7€
X7 spp gt i e, EIHA e R AL E B . 1Zid R B, A& U,
H P RT LGy 2 VO E R R B i, tn] DMz ek O 4w B i R -7 Zi e,
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s (=] B 53] | micaorsern. [= | B [3)

Define main settings for SoFi
S2N cellwise abs(data_ij) [err.. |~

SIN averaged sum(data_j) / sum..| v

robustvel. o ply robust value|
for results | 2PPY

+
fact 3

§/N threshold -
e 2| e

for the unexpl, var.

Q
=
o
=

TLLERl
. EN EENEEAT

: HEEN
EENEEEN

K

B
a
o

o
o
o

BN HEEEEET
BN (EEEET

" AN THENEN

Farb: Rotfo |
ssw0 | Ganfo |
FabslBasis poio | siacfp |

Farben hinzufiigen

: EN° EEEET

®
& ..*
g8

H
=
=
&
g
L

3.4.8.3. RT X & (RT settings)
BTG OLT, SoFi 7F RT 1Ia4TH & K H$e/n & B3l IRFF8Ss . FH - ] DAZE R X S e It

3.4.8.4. 5Lt (Signal to noise (S/N))

H P %€ SUAE SoFi W SR AW FR S/N 118771, LA T 12 4% (cell-wise approach)Ei P15 J7 7%
(averaged approach). X£5MAR & S/N B (W, 5.3 mi 4745 I F 1) (un)explained
variation (U, 8.5. U5 FZBA& T, NN PMF i N RN/ 2% H Al o S/N BB,
TM-FI A PR RN AR R (1P (R 4ERED) S/N B,

Cell-wise CGZHLILEL)
abs(data_i,j) / error_i,j
data_ij / error_i j WANFERT R Brown 25 N (2015)

Averaged CF3))
sum(data_i) / sum(error_i)
sum(abs(data_i))/ sum(error_ji)

sqrt(sum(data_i*2))/sqrt(sum(error_ir2)
data_i/error_i
sum(data_i) / sum(error_j) WANFEA ) Brown &5 N (2015)
“i7 EmTE BRG], 457 RAEBRNRI .

3.4.8.5. Xt 45 R i#H4T £ M (Downweight values for results)

PMF S5 R IGIR ZHERE I L& BERUE CBRINIE L) BN BoRFEAUE (JL6.2.3) - RTHIML
RATHPLUES] ME-2 SKESARUE R 2l MU N R . JaE SRz, i



Dafalgsfica}}

AMRM R EE OF BB TEIER Q) » BBV 2 AR ROV 8R4 %
BE .

3.4.8.6. Robust 2 45 £ (Robust values for result)

Robust 5 =i i 587 48 O K S O B R 22, TH 59 1 3B RS 4ok 2 Ak (L
2.1.2) , BibEflunsEERE PMF g5, H PR LA EE AR ESmE R (BRAE
W) B MARZERE MErh 2R AR . N Robust B RIE S e T 7] LIRS 2 ME-2 SRFE I £/
I FE . Z BRI Wi n] DLAI W 75 B A 1k 21 PR FF 21 Robust A PR ) s A, R E AR B B3 A 1] A
(AR e A B G Bl 22

I J5 X /5 (3.4.8.5Fehler! Verweisquelle konnte nicht gefunden werden.) 7] DLfERSEF PMF
25 A AR . X SOV B 3o R A R 1) T s A 45 R .

3.4.8.7. i+# explained variation (Calculate explained variation)

BRINTE LR, explained variation #2&3& TG &0 (8] ¢ A1 500K CHERR B8 42 BN R E] 5D
L SRS AS AN B[R] 7 2R SRR A S (B, BTSN PMF) , A DLYE AR IEAT BE
Mo

3.4.8.8. RABERIZALFEE /5 ELRE (S/N threshold for the unexplained variation)
Paatero (2010) 5I A | —MEbR, F TN E S T RS R I BB I AR U R . )
WAFESE (explained variation, EV) s&—/NGHALH &, 8RR RGN 7R 7R84
A 2 /DI (R AR AGRRRE o i, 28 kAR FAESS | AN TR AU DR R AGRRE EV I
eI

Yk 9ir frjl/oif)

B Z;’n=1k((2521‘gih'fhj‘+eij)/0'ij)

WK > TR (gu - frjei)) B iR Ney, A0 12 ¥ B AR B AR 1) AR AR JE
(unexplained variation, UEV). 47385 j B RERIR R R AR RN AN EVik, A RERIE
HRCREE j ISR He ot i SR AT an SRAS YRS T A AR ALARSE, W EV=1. R4 Paatero
(2010), RAHiZAFEH UEV /NT 25%F0F, 7 ROE AN C 78 20 il i .

UEV #t— 70 N B =5 M DU A 20E 1) LS VBV FIRE RS R 1Y UEV.  BBIX 42 {8 A
o SIS e LU ME TR CBRIAEDN 2)

3.4.8.9. HZA{LHIETE] 43 ¥ 2 (Resolution in daily cycle)

TE SoFi H 3 HF 1 H AR AL B I 23 FE 2 AT DAAE R AR BE 250, BROE A DL 1 /N FRT RS ] 23 3 26 T2 Rt
ML 0 3 24 HAIHAM . HIER PMF JRIGEHE AN SR L0 IE B 1Y 2 AR L — /N
15 55 W AR 1 1 B0 2 A7 AR B B 24

EVi (12
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3.4.9. BHENXETPEE HR HEE R family

XPF HR Edls, AT DRSS — RVUFRHEE X H € SCE T2 family. XA PR THREE 41X
MRM, EFEMANFAREE . HFEEH family 7T DIERREYIG G (5.1,
Wi A “USinEr family (Add new family)” , 23— AN HXFIEHE, H PO FEERA
family %P8 OaZ:EGIHBRMNE, BAILLFR Sk, AMEETHEEFRTR) « A
4% criterion (VEZH{E B N0 MBS color. SoFi 2 HBINE T-AIE—4 family, H4
R BT 2 A, ¢ R I (not_identified), ” DL A R 20 BE B AT family FU B T C “ HAh
(other)” ) . 7EQIEY family 7 BCAISSH) IGOR wave (speciesfamilytext) Z B, “AAEHE
(number of variables)” %% N2 .

A LU “ 58T family (Update family)” 4241 5687 family (25K, HE&EREIGE) « RS
U A A family, FEESRIBME (T, M0 FFiR) , BEES#E —ANSC B
MEo F I8 ] DAMHI R s o B A 5% H BN RA& . b, family SHARMERIEEA ) 5136
AT CABRAZ AN ER,. Gaid.iox STiF)

M “4# (CREATE) ‘speciesfamilytext’” ” #%41¥ 12 4 1Y speciesfamilytext [f] IGOR wave,
H AT family. Z)BC4HS € family B9 7 0] BLE I E T i3 5 rh ik £63% family,
RIGEd “Hf e’ (inspect “..")” TAHBIT AR .

3.4.9.1. RFEMHEKE N —A family

€ X family [0 —F 752 R 4 o s H RO AL 04753 28 CGRILT HR-AMS 4k (1) BR A %
B o XTI family AR EREE., CEGE-NITR (KO KNE) JFRERES
g e REAFE S T, MR REZZRE nRIESEE. WRERTESNIEE T —
M, MR ZIC R NHTIE e 3R . WRZRE & MEEN K T8V T JETH
%, SoFi MEZIEFES WII>FI<FFS. TR HABERE cRZiIh A S8 0
2% family. [FIEF, ATLPCA—A family & X2 MNPk, WHERAEEEAS family 7rECIEFE A N 2
S NMRRE e (BT EESI R Na) , B PLE “ ZBE JG % (ignore element)” 44
BRI 24 2 e R R . ERRE AT ER, EAT a2 IGER (check
ignore element(s))” %4, R HE—ARK, EHAMERZTER.

WERMAE “5E L PMF i\ (define PMF input)” G FU1 84 € SOy AMS HidlE, R4
W P 251k SoFi k7t Aerodyne ERIAZMHCLEHEA family BIFIERH 1) — LB+, RI{HiX
SEB T I TE LTS family dnifE (FlQ1, CN #4rEC4S CHN, CO #4rEi4s CHO1 BY CO2 #f
srliiss CHogtl) o WA A EEA, K — 1 E N, JIHFEEENE T, T
B MR EORE R AL family. SoFi 222k i family, {HUIR Aerodyne SRINFI SRS
A€ L) family AFE, BHHEFEN 2R EXFEO T, HPDLIHE OB E#

family.
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K 5. 5

|1| main_settings
GEMERAL options

DEFIME families

DATA options

FAMILY wave

Accepted: Elements (case sensitive), check HELP for syntax,

Update family

Add new family Remove | | Remove SLED\:;
family all
Name Criterion Color | Nb. of var.
CH COHO | B n
CHO coHoory [ 53
CHOgt1 COHOO(1) 63
CHN COHONG B -
CHNO codonpoo I 1+
cs cospHo [N 1 v

Ignore element

Check ignored element(s)

CREATE 'speciesfamilytext’

family |other

-

inspect 'other’

3.4.9.2. TR EITENEEE L — family
€ X family 15— 7L RAR A bR e e R R FEE I T 2. XFRE X family
FIE 2 (#) FREE LR, SN ZoamEEE. fla, T ieUhE i EE
HC family FTREE KAZ K 6 T5TER,  “HAth (other)” 25572 H SoFi H G &,

' E=1 "5

FAMILY wave

main_settings
GEMERAL options DATA options

DEFINE farnilies

Accepted: Elements (case sensitive), check HELP for syntax,

Update family

Add new family Remove | | Remove an‘:f
family all
Name Criterion Color | Nb. of var.
N1 £N(T) . 22
N2 #N(2) -
N3 2N(3) H
other f | 223

Ignore element Check ignored elementis)

CREATE ‘speciesfamilytext

family N1 » inspect 'NT'

K6

3.4.10. H P FMt (Manual)

I “FH P FM (Manual)” M Datalystica Ik %5#% T2 &8 1) SoFi F P T, #&XN pdf.
T B H &
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3.4.11. Py $2iE3% (History)

SoFi M Datalystica R %5#8 FaEHT 7 Hid % SCF (RRBE HECER) o 7 il 3
F H SoFi 6.5 (2018) VISR A f iR E Aot . smZI I AR A% F S i SoFi hRA .
WA IBRA, FH A SRR S B 20 A U s A5 R RS2

3.4.12. 23K M4 (Terms and conditions)

LRI Datalystica AR5 %% NSk A AE, AN pdf. X2 H P EE XA 3 SoFi Z i
DAZI 58] S AT 52 ) PN 2%

3.4.13. Bt (Credits)

“HUE (Credits)” IR AL T — > o 7B Atk A1 — > B35 S 00 DLSRBGH — B R R 8.

3.4.14. #FH[E(E B (License information)
SREUA RV NIER A R A RIHE S . HhAh, FaliERe A E e 7o 5 e BoR.

3.4.15. =7 SoFi /%432 (Close SoFi package/key procedure)

SoFi F& 7 SCAF R RN, TETFRH (Zk) o AN, SoFi tHI 1] & Jf447 B2 # b
BARE P SCIF, T RAE A e T 5 ] SoFi FE

3.4.16. BATE(S WA (Perform communication tests)

SoFi f 7% Igor 5 #:4E 24t 2 A1 LA % Igor 55 Datalystica 4528 2 I8 (3@ . W15 SoFi ¥ AJHIE
QN i < O 151 TR VARE: 7 N ol o= = < 1 7 WS S <A 7 - v 7= e o | W O O 5
(support@datalystica.com) o MRS B2 EIRTE Igor JiSEid kA (Ctrl+)) .

3.5. SoFi FHEIE LR

1E F SoFi [ 3% T AT #R%E T 8% 410K B 311242 2 Datalystica IRk 55 #% F- 56 1E 1 1) SoFi Pro
FAH, RS CERR BN, B, SRR R R, ORGSR AR A Y T IE A
LN AEH SoFi, BPFEVFRATUEJCVEIRUE G OL T, IR TR AR .
BRI A ISR AR gk, IR AT IECE S FH I SoFi Pro LIV AT UES & . 7E/C
M, SoFi Pro VFAIUEFI R RELAGR A B R NI LAK B S R AR AE T IR S5 48 & F: 2 HT Y
Pl st 1] (& 7
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MRS ARG, TEIEE PR (GO o HIRBHEAUE KD S VFRNERE LT AR
A H, SofFi Pro MiZfEZ & PC LIRFMEH . ZfE, DTN EHHFIE IGOR. HRE AT
BRARAE . KEIFEHTIF IGOR LK

SoFi i B H BXMIEAT B EAIGAE, TR S FXaE: 24 /N IEE — RS . 1EIX 24 /NN,
SoFi Pro AJ LASE4 B2k TAE. A, S ai B2 fdi B SoFi Pro, 1A R 7512 42 21 E X )
IR 24 o

Sofi_panel i _‘:'__ii_@_” EE'

Dafalgﬁfica;? S 0 F i ""[‘_"T'_'Eﬂ g i

version 8.00

Import data Pre-treatment Run Result

1) Import data

Import data

— 2) Define PMF input

Data matric| Mx_da - Errar matric My_err =
PR (nb}|amus_| = T5(nb) |Org_ts =

PR (bt} amus_1

Datatype select = |  AMS specific select ~

~ | SofFi license:

min. left |0 RT-382 days

next connec tion in: 23.49 hrs.

logged in
9 of 10 licenses |

K7

3.6. IGOR HHIEHE Z IR 55

—EJA3) SoFi, %4 SoFi (3L L FTAT 1 3CAF IR AL 7 3CfF R T Al (LI 8

“External_data” FH P ) i a6 2t

“Raw_input” JR 46 PMF B A\ A

“Raw_pr” AN ST IO B SO S AR AR B A (L AUR txt k&K, RN
BiEZ I 5.2.1

“Raw_ts” ANEREHE BT 8] 7 81 K L AR DG TR) R (PRGNS BiE S L 5.2.2

“Reference_pr” A5 5 PMF i N RE AR R AR & 1 228 YRS S

“Reference_ts” 5 PMF #i I E] CERIN 0 #E%) ULRCHIAMT S ., SoFi Pro: it

A, TR BHL B A MER SRR
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EE: HPAABHOINEEIR K E EFSD AAErEcE GRS CH) . Sofi H—
MNLECHEYE (UL 5.2, #fRIMNE{EES PMF B AR iE -5 ULAD

“Eff_input” 2R PMF runs JITf FI 1) PMF 3 ASCAF
“Results” —HHPSABRER, EATRAEEE I
“root:SoFi:Results:XXX” 1, FHr “XXX” J&H & X HDF5
PELHIDEZY I
“Preanalysis” 5 1AC A o AR R BE (3 SoFi AR SR 2 MR T
“Variables” FITA AR B AR R b B 1) o L AN BEAE BEAME BSUE AT Y
211
“Indep_Analysis” BRSEA BT THIAR BT 75 1 BT A2 = A% Y wave (boostrap.  1EHUAE
marquee FIEE IR clustering panel)
Data Browser E‘E@
Current Data Folder:ith:SDFi:EfLInput: ')l
Display g 8l root v
Waves Niifiie
D Variables
v Bl roo
D Strings ¥ a tSoFi
] mfo ~ [l External_data
Plot @8 Raw_input
New Data Folder ﬂ Raw_ts
Save Copy ﬂ Raw_pr
@ Variables
Browse Expt... | n Graph_macro
Delete B Reference_ts
Execute Cmd... W@ Reference_pr
e il Eff Input
B Results
W@ Preanalysis
Wl Variables
Wl Indep_Analysis
Bl Packages
K8

3.7. BRETIREEE T SoFi A

B4 SoFi A RIIYmIERT, SoFi & EFAIMI I T (https://datalystica.com/downloads/)
AR A ST SoFi iAo Xl R AELEB AN EE — IRFT T Igor SEEGHY . REMAEE T I
R BT HH SoFi fliA (SoFi9 Al SoFi10 A7) B, 2 —&E 1 THE S EE (WK
9
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vateusricazy SOF gy 6=

version 9.3.0.1

Importdata  Pretrestment  Run  Result

1) Define path, nb. of .exe and name of HDF5 file

Path of exe.| CAME2 engine

Igor Pro wants you to know...

There seems to be a newer Sofi version on the homepage:

'https:/ / datalystica.com/downloads/"
2) Defi
) Define Consider updating your current Sofi version using the
‘ mmg credentials from the latest emafl notification.

__3)Call sol

= =]

next check: 16.19 hrs

K9

A LA [0 1) 7725 T KR 45 ) ST 56 537 30 57 19 SoFi FRAS . Wl SR BT SoFi SEER#R ¢,
Fi 7 BRL IR 515 02 LA B A 1Y) SoFi-X.ipf SCAF . USRI FRIRFT IR, e Bl BaoH
FRAS . EAEF SoFi B, T LA 3 3 BRI T (1) SoFi B HL, SRJEHEHTHY SoFi-X.ipf ffa
JEFTIFI IGOR SEI b IF 4%
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4. FNIHFRE X HNEIE

SoFi SR A T HARMESS IR R Graif . Lk i 10

TR R % E T “4TIT open” ZAHRATIF AN . (A4 FAEI X 5% AT I AR/
o B A it o S BCL L DI g M LR AMT N

E‘ SoFi_panel j _‘:'__;;___El &3 !

Da‘falgsfica}} S OFi e A

version 8.00

Import data Pre-treatment Run Result

1) Import data

Import data

_2) Define PMF input

Data matrix Mx_da ~ Error matrix | Mx_err =
PR (nb) lamus_| = T5(nb) Org_ts =

PR (b} lamus_: =

Datatype sglect v | AMSspecific select

: SoFi license: | ' tin |
min. left |0 RT-390 days| | 9of 10licenses |
next connec tion in: 23.38 hrs.

% 10

4.1. S|NEIE

AR S AT IGOR SEIS I IE# SO . X AT LT3 H 8 5E K. SoFi H HisC
£ M IGOR SCAS S (.itx) A Excel U (xls A1 xIsx) EH SN PMF #i N, LI IGOR XA
A (itx)s Excel SCHF (xIs F1 xlsx)s 325 73 BB SO (cesv) da SO ((dat) FISCAR ST (-txt)
SNSRI (A7 A A ANBECE S T “SAZWE (mportdata) 7 $ZHI ST S AT
B, TEUERT AR BT ARHEMEE . ARFHTAN, EHERTEN TR FES
gl EIToR A

RIS E S NEER B R R 8, 5B R support@datalystica.com. ATMRZ REY R EHIE
SNITIRE.
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4.1.1. B PMF 8\

S PMF FEFMEELL NS “root:SoFi:External_data:Raw_input” . PMF i A\ SCA4F R
G HARFE PR R ZEFE R, DU R P HI AR B R . WM Excel SUHRN,
SoFi AT AFE B THRE IR Z/HE (1 11

Import_external = [ [ [ import_external o= [ || [ import_external =00
PMF input External ts External pr Combine matrices PMF input External ts External pr Combine matrices PMF input External ts External pr Combine matrices
Choose the external file type Choose the extemal file type — Combine matrices for multi-time, C-value spproach ete.
i Average
PMF input data type |.itx > e im External data type | .xls v Direction in which the matrix should | ;. i %
be combined 13gonay
Choose specific import options __ Choose specific import options . Datz A
File Choose file File Choose file Data matrix |Mx_dz ¥ | Error matrix My_er =
Please define the input within the excel file ) PR (nk) amus. ~ tseries Org_ts ~

Please note: Sofi only supports column-wise import
PR {fxt) amus_ ¥

Spreadsheet | define Header row | 1
Data B
Time series | StartCell,Stop|  Data | StartCell, StopCell Data matrix Myx_dz ¥ | Error matric Mx_er ~
PR (nb) amus_ ¥ tseries Org_t« v
EMEmpidama] ug/m\s3 Please close excel file before import | [——

IMPORT xls file

-

K11

WIS TR TR 5, 7 o] LAEHE SoFi Mz M H A PMF i N B SCHFR AL . X
T itk SO, P Rs BIRERERAE N ) — 4B 4E) IGOR waves, PMETE LT HAhE B K
HOCF R BLEBIRA . “FA (IMPORT) 7 %42 FF— /N SO IE £ ik P ik B 4s
TE FP)Litx S

M3 Excel SCHRR, F P E e TR BRSO Gl “IEFE M (Choose file) 7 %4
SRETR BRI . R ZEFERE . I )3 S RIS B SO AT AE TS . BBk, TR E R
[PV R4 o B FE PR AR ZEH B T DEA R B R B . X T Excel SCHF, SoFi 1R
PaAT 2R AR B SO [ 5NN SCA K ) IGOR waves,  FAR 35 75 2 A 348 B B 1 BUE
IGOR waves K7€ X5 SoFi FHA M PMF A WAARZHERE BB 4%, SoFi (RE %
BHirZ5ERE, FFRALETHERZRE (JGFR “Error_Mx_SofFi” ) HITHHE. X HIhieE,
SoFi S P RIS A )R Z 50 PR HE

“Polissar %%, 1998” Polissar %5 A\ (1998) M5 77 244 s HE R AR 22 0 PR AL N A 55 2
W KA IR (method detection limi, MDL) [ 52 43 -

TS > RITHZ AR

i — A =g 1
WS = MWERSE RE (a) =3 MDL (13
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W SE < RAICETIRAT:
1 5
WS = EMDL, W (g) = gMDL (15

“Norris 2%, 2014” TERXFR VA, T & T RN (mbL) EdE, [HET
TR AR 220 80 XK MDL I, 20778 4%
ZLIBAE Polissar 25 N\ (1998) 7V, AR R PR 2 T2 E
FRR 5 (EPA) PMF.

HSE > G IR

RZE (6) = J(error fraction - /Z?E)z + (MDL)?
HSE < Itz IR
5
wZ (a) =z MDL (14

AR Z R R B VR R B A N RN R /A T AR (mDL) , i 12 FiioR.
R4 Norris 25 (2014) WIFETHFERIAENE, HINET B NiRZE 2. Kk, SoFi 4%
ZHNTCERRRES BT A TR — MR ZE DB I NERRZE S BER T B 25 065

- Error calculation according to Polissar et al.,... ? X

Please give detection limits for Al;Si;Cl;Ca; Ti;Mn;Fe; Use semicolons
to separate your input values.

|"35;6.3;0.61;U.10;0.056;0.050;0.061"

Kl 12

B Ak PR A5 (Average time series) 7 HE, SoFi K-S PMF Hg A AT
P T BN R 2 #E CLLAr B OB AL IR J5 46 fan N o A1 35 B N o £2 s A
“root:SoFi:External_data:Raw_input” . fESAJRIE PMF NG, #H— M EH, H
JURELE T TR IR A e (LA R BRAr) o T it ST SN, H IR TR A
A e SCEEAERE . R 22 AN 8] 5 51

-30



Dafalgsfica}}

= Average PMF input ? x
Desired time resolution (in minutes):
60 |
Data mat
Org_tseries
Error mal Lrix:
IMB_
Time series:
Org_tseries
Help Cancel
] 13: FF1- 23 PMF SN ST ST P i (I 8] 20 F 0 55 A Bt O BTN o Mt PR

PMF S ANSCPFINS, B AR RS R 2 B AN ) 7 1) 5 S E S

R minerrlion X/ IGOR wave f71E, ‘B H3 1. IRMX T PMF, SofFi #{%f44
N “minerrlion” fFAES5RZMEMEFN IGOR wave HEAT V). Kk, F 7 20 S B~
YGRS RA G5, HHMRIEIER minerrlion IGOR wave HA5 AN[FI 44 FREL CL4 MR A6
B N DA A 5

4.1.2. BFHEIFEFIFA

AT T PMF % NSO IS TR 7 21 75 BEAEAE E “root:SoFi:External_data:Raw_ts” T, 15k

BT “FASMEE ts (Import external ts) 7 1&T, W< BB S AL LA B &%

P — IR PP A — AN A S BB T 51 5, F P D2k B T N B () SR Y

FEN RN MR AN [F) SCAF 2R B P RS

itx A ATREHF—DHELE, “SA Umport) 7 IZHEFT T —A S XHE
HE LGSR, itx ST, XA T A IGOR waves #4455

xls/ xlsx LA fEE—p, AP UatEE RE “IEFECHF (Choosefile) 7 SRIEFESC
o PR EE AP B E (—RRge—5D) , @ids
HATTARISE TR BT, it A2, Ad0. iR QR HERRI. HA
DR IR g B GR FGE oThs, HIXHECRF2Z 51, il B2, HA0. &
WAE LRGSR SoFi #4% 5 NHHE . B HT SoFi i AN L HHAT &
Ao

.csv, dat, txt 3. H P AnES S %R (Choose file) 7 SRIEFECH. B G,
FH P b2 SCETa] 81 m] PAFESE JLA 4R 2 o

EVEE, FI5 M0 FFMR. FEHE N RA = ANk, A RE SRS A

IR . “M0 (Format) 7 mDLsE SCHEIRE A, Hep “*” 2 H ¥

SRR (it «.” L «/” . “2” ), HAUOAZIE “Date separator (*)”

HfRE O “7 ) o BRFARGAENEEE, mREE, WH
31
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£ “Time” N TIE#E. £ F—Fh, TERBSOEHENL. “%
JEHIZE—%] (1st column of data) ” XN MNF ZANHIF GER, 5
FSMOTFUE) o “HIE (Nbof columns) ” & XNSEANZ/DF], F)EmA]
I E R 8T, BB E RN AR JFRIpraE S, MEEN 0.
E a4 2 AN IGOR waves, 1HWE “Fr@l (17) Header (row)” LA
WAL GER, 75T - R EAFE, Igor KT E wave
&N “waveX” , Hrb X 2B, “BHdrI4TE (Nbof rowsto
skip) 7 & XMkt 2T . FREA S HENEEEEN. £ B BRAT
(Column separator) ” 75558 XA B RF. W A2 H i 2R 55 77 B
f, EEH\te  “/NFER (Decimal character) ” HisE XN, {HA]
DL ONIE S .

WREAFRSBFRANFELEIEL IGOR WAVES, BEfIASEER, MEASETSAN
IGOR WAVE Z R BRI —MESLRIEF .

4.1.2.1. AE33 T/ I

SoFi $24ik H AN Z A~ AE33 SCAFIIEDT, $REUA RCEHE JF AT IR AT (Sandradewi et al.,
2008). HSCIRAGHHE T BT AN . SoFi FRALLLUN =AET:  (a) XA HIIALE ) eBC ik
¥R (BC6), (b)INFAHW. AN —SSkSE, Lk () SAFA T A, iF
HRE, R (a) ASCHREE (FUMAERIRE RSN, 7730 (o) RHEEILED, HInR S
ANXM®EZ, BEIE/TRRIEMNEK. AWM IGOR waves ¥ & £ £
root:SoFi:External_data:Raw_ts:AE33_raw [, X& — PN EE S AW R AE33 IGOR
waves FJEEISCAES . B IGOR waves FISCAHJ& B A FRE BORFRIE AL, 15 W ds gt — 5
AP TT R R I

mlmponjmemal = [ @ ;3 EAESSJIEEIMEM | — H =} @ AE33,Eurrecuuu =1 @ 23

ImportPMF input  Import externalts  Import external pr

Date considered for recalculation
Choese the extemal file type

Extemal datatype | AE33 files ~ Startdate 11.1.2018

End date measurementend ~
Choose specific import options

Choose the desired files in the popup window
Diagnostics and data validation Data comrection

Please define the import options for the AE33 files
data treated data b1 Histogram Used flow AMCA - Newflow | IUPAC -

Selected data to import all data available ~

Used Cvalue 157 |5 MNewCuvalue 1.3

IMPORT AE33 data o 1 Used Zvalue 007 |+ MewZvalue 0.1
inder “root:SoFi:raw_ts' |

Perform correction (overwrites waves)

Vatid dats is sutomaticaily recalculated after the cormection

Data treatment for AE33 files.

SA based on . Sandradewi et al. (2008)
alpha, [0.9 = alpha, | 168

wavelength, 470 ~|  wavelength, (950

SOURCE APPORTIONMENT
with chosen alpha values
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K 14

HPE AL EAE IR “ AE33 ST EPEALEE (Data treatment for AE33 files) ” %41 4T 1 B
AR R AT . 8, A AE33 HUREL S SR (R4, 3 G R I §% B A R v LA
KA RO B s . EER PR BRI B, SoFi TR BT A A A0 & CIRE& =0, 128, 256)
T BT SO AL . A B fRAFAE root:SoFi:External_data:Raw_ts:AE33_treated .
H T 7E AL ER AN AR T (BT SoFi AN i i bSO, H P A UL #EH (a) & eBC
(BC6), (b) AT H T A I IGOR waves B¢ (c) A & 1% 1L {7 IGOR waves & i 7&

root:SoFi:External_data:Raw_ts.

ECWIAIEHRIGIE S, —HoR S CRAMA KN eBC. BSME. KEAABKMN
k ZH8LL K BCx 5 ATNx_1 R &) o] Azl DMEPEAL w36 UE CGERFSENETED « A
PRI LAV ) 46 A b BRI () AE33 IGOR waves. BCx 5 ATNx 1 &[5t ATNO /2 IF.
FE5E ) BC WIVRARNTZ )5,  [FIH SoFi 50 L2 il R e 48 %1 AAE.

SoFi EHRAEXT eBC HEATURMMTHIIET. AKX BC MM IEZMEZELR, EZEH
(Sandradewi et al., 2008) &Y, (Zotter et al., 2017) K F W) LAE. SoFi ' H & e K
AT o AEBEAT VR AT o IR AT 45 R B B2 fRAF1E root:SoFi:External_data:Raw_ts |, PUf#
J5 B27E SoFi FHRFAEFH .

DU IEJEIEA R B (ZERETSH (O MR (2) ) , UAEFiFESRE.
XA DN RN N B AR L, BONEREE HWEAT . H R 102 R T 4 H 3
(EFHEREF PRSI o W FSE, AP AE33 [l A S &R 5 bs
AER I TIERE GR 1 1 0TS ER S, 2 EHBUHSE(C) FIERES (2) H,
FH P iR BB SO ( “AE_SETUP_AE33-[+++]” ) &

*£11

bRt | IR i 2
AMCA | 101325 Pa | 21.11 °C

EPA 101325Pa | 25°C

ISO 101325 Pa | 20°C

NIST | 101325Pa | 0°C

IUPAC | 100000 Pa | 0 °C

BT “#UTIEIE (FB5E IGOR waves) perform correction (overwrites waves)” , E#it
K78 A5 AE33_raw F1 AE33_treated SO I S22 IERZ M I BT A 3\ IGOR waves. Ji
46 dat XA S
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4.1.3. B|ANERECH

HMERURIE SCAF R B R EAFMEAE “root:SoFi:External_data:Raw_pr” &, WIREE T “F AL
BRI (lmport external pr) 7 &I, W& HEENK. i /N dEZ — MRS SR
H (gD NAHNESRE Y. 5B, HP k£ SN HE SR A,
SN HTERTEE N E PR AEEL, ARATERT BN INER. 2% “%
AR [E] 51 (time series import) 7 FHIE R, TR & & S NIRRT SO R 50 5
IR P31 . SoFi WAL B AR E BN AR SN, UMERT DLEREAE “AbB AN S
(treat external data) 7 &I fdi .

4.1.4. EIHHERE

SoFi ] LI REFEEAT 0 M 3F (ltn, A& ASEI R 20 HE 261K PMF S NS« K& 9t
(Fltn, &3k A F— A A PVIE IR VSRR MEE S (B, &Ik
HIF— AR ZETREIE) « BAFESALFEIFNHERM, < JEH 7 7 ZRAN AN
Bl 1) 24 B DA % B 1% G FF B AH LR B SO /I TR PP 2 o SR 7 86 IR I P AN FE R, T 2
HEZAEZ K.

SoFi ¥ H B 2B AT /A, WUGIENIEA S R —F, R EEUREZE nan B 0. XX T X
HIFRFERE N E R, FONIX AT /PRI R T AN 23R ). R SoFi #2144
“minErrlion” HJi/NRZER] IGOR wave, SoFi i if] il & 75 76 & FR A6 BRI 5 FH T 1t IGOR
wave.

4.2. X PMF i

SoFi HIHN I T/ E LTSN T NN PMF B e . X2 FREs “ 5

(Data) 7 (HTFHIEMEM) . “i%ZE (Error) 7 (HTIRZEHIE) . “PR (nb)” (HT
PLECF M R R B SO (BB 8D ) . “PR (txt)” (T PASCARRE R 7= 1 5 i SO
(AZE) ) M “TS(nb)”  (HT LA A& XFR IR P51 SRR (B 15
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SoFi_panel ._‘_:'_E: S;E___:

Da+alg=rica:§ SoFi EED G e

version 9.4.1.4
Import data Pre-treatment Run Result

1) Import data

—r—

2) Define PMF input
Data|Mx_d: * Error|Mx_er =
PR (nb} amus_ T5 (nb) | Org_t: = |

PR (xt) amus_ >
Datatype AMS | ¥ |  AMS specific|excluc ~ |

SoFi & solver information

min. left |0 431 days - SoFi RT logged in
next check: 24 hrs ME-2 exe, R-PMF 2of20 !

& 15: SoFi EMHMR. 7E “&E X PMF #A A (Define PMFinput) 7 &, FHFWLAE X PMF #i A

4.2.1. BUHENRESNERE

B B ) 3 LR S FAE N R 4R . SoFi T LLZE BRSO\ TR 15 Ty B R 4R
Fe (L 411, REHRERARPLIES “ err” XA, X R SoFi FEEE FliR 240
18l 21 B R A i 1 s
N IEE G K R 2 FR, BlanEE T 15-20 DN FERF. IX A2 ME-2 SRARZRZ B IIFR 1 .

4.2.2. I}[E] IGOR wave

“TS(nb)” WEI A FAIREEEE . HWIABES:, H T e KK TE, mELs
I L8 G R B BRER, I RN TR By HES1 F . A2 AR OIS 00T, BB E SR
FZH)1GORwave (TCidiE LRI AR AN Jyt(al wave, KDY PMF REEIRANERE 1ok
izf7 (R, R HA LS PMF I ] wave) o

423. WENRE

“PR (nb)” WEAEREMEFEE. “PR (txt)” DAY, EHUSLERCAER,
BN TT R I TR B REL HR-AMS 73T B T %08 SR, BPASORE T 5467 5T & 9
(UMR) &, HMFEXMAME, EXMELT, WA RER PG ELHER, HER
JFEAEL, B “PR (nb)” NEUE, “PR (txt)” NICAMEE. fE4 PR (nb)iE#E IGOR waves
J&, SoFi £y Il & 15 MA: BB A M [FE BE R SCAAMS I SCA wave, IX%F T UMR %#i 9k
WHH.
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4.2.4. BHERRE

THEER VR E PMF FIANBHE VRIS S, FlnddERA: Q-ACSM/Q-AMS (UMR)
ToF-ACSM/ToF-AMS (UMR) . HR-AMS. Xact. Figaero TD %%, X—mRE®E, PIfiER®
MHERR S Co M KEIAE R (ACSM/AMS) (1. 4.2.4.14.2.4.24.2.4.2) , LME IRV ] B T HE
FEAEE () . e e PMF SN SCHFRI AL, SoFi 2 H 8 A AN F A 2 5 15 B A
[EIIEAAL,  6HF ACSM A AMS, AN “ng/m3” ; XFT Xact, BAN “ng/m3” 3 XIT
Figaero, A4 “counts/s” Fl “° €7 o I THAWIE, M FEFshE LBA. BAE
BAE SoFi A4 IR AT AR5 DT BRI T 2 e 15 A

H AT, SoFi & AMS/ACSM HdE H ML DL T ik 17 -

*2: SoFi HH AT I 1B SR A 1k 1T
IR H/IE
Q-ACSM / Q-AMS (UMR) m/z 16+ 17 18. 19. 20 3T m/z 44.
ToF-ACSM / ToF-AMS (UMR) m/z 16,17, 18, 19, 20 1 28 }&T m/z 44.

AMS HR / ToF-ACSM X (CO=C02) | m/z 16,17, 18 128 #T C0O, (5% .

AMS HR (CO f8L47) m/z 16,17, 18 3£+ CO, {55, CO RIZHIL 5!
Xact -

Figaero TD PMF 1E Figaero-CIMS A& £ 1

Other -

4.2.4.1. UMR ACSM/AMS HIRE ikt B R

BEE I TR AR, AATEERARBER THEER, SEEPEEWA—. N T 56 CHEk
PREE—2, Rl MHER S co, B EMMZIE, o NEdE 75 55 IEM R A - R
K., B Aerodyne UYL, X 3 X 3 HEIRHIP AT ERF NEHT, AT HAD
SRR Wipr  TREZSuRIN

*3
m/z Q-ACSM/AMS ToF-ACSM/AMS
16 (O) 0.04*frag_organic[18] 0.04*frag_Org[18]
17 (HO) | 0.25*frag_organic[18] 0.25*frag_Org[18]
18 (H20) | 1*frag_organic[44] 0.225*frag_Org[44]
19 0.000691*frag_organic[18],0.002*frag_organic[17] | 0.000691*frag_Org[18],0.002*frag_Org[17]
20 0.002*frag_organic[18] 0.002*frag_Org[18]
28 (CO) frag_Org[44]
44 (CO,) | 44 44
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F AT DR BN v SR B IR . SoFi 2> H Bk B N Bl h i bR 2
R SRR BN . iR AILED, SoFi 2 #2MEA P IR B A EdE, DMEH 5T
e AA A R TS T XA DA T B4 bE Bk B A F] ACSM (9%, DAREEATI#R A3 A A
AR Fr it R

4.2.4.2. RS co HRZE GEFT ACSM/AMS)

MW EE (R 3, ARENE TREZEESE co, MEHHE K, XLE AR
SEBRIEAE . HERRIX EE 5 CO MR AR St T3 HE LA & X HARE ) PMF 2 B K HE
). £ PMF SINFEESENSIIANELZGELR, XiEYH T PMF FIRK SN, BENEE
AT E R

M7 Robust #I0 NIZAT PMF B, XA EIARE I o, X R Anfnd. EikR itk
AR, m/z 44 ASBIEIASTT DA ARE A4 Y Ak 2 5 e M T Robust A5
R, —ANEIAS ] B 29 AR, A B AR 2, DKk, B AH A A & (AR
FAFEY R, CATHALFE ) 7 i TR — 3

RIt, SoFi fEI84T PMF Z RIS FRITA 5 COp MSRHIAR R, JFFEZ Ja (8 FliE 2 e Fr it 5k
Re A INER . IXHAR T COp (5 T — B, JFLASeds HARSF A R S 7 s ok 1
S ) A

IR AR COp AHSRAR R A, ROV BIE AT E AL, X LR R AT IR
FAAET PMF RSO e BRI, B A AE BN AR [F) A5 5 B A — BUR B ) R AR A7 AE . 1
b, IXATRESAE PMF 45 35 (i 7] i RE COo MARALAESE, ORI & 41 HAA AR FE = 1Y)
PR3 AN e OS2, T 6 e 2 R A 8 R IR ) 8 54 PMIF BEE T “ 8L

N T HPRIEFHCRE COp AHRASEHERR, Bl T IR (LR AT i A5 UL T . DA,
SoFi AR FH 7 1L BRI AR 9 I PAT — BURIE FriH 53R, A R T SE AT ) SR A 2047

4.2.4.3. ACSM F1 AMS B i1 /MR 2

XF T ACSM A AMS £ diE, 7 AT Lk — DR /MR Z R TR ZAERE CASRAFAERE) .
HEIELE “root:SoFi:External_data:Raw_input:” ¥ H/MEZEM AN “minErrlion” [
IGOR wave (H1Z R (I 20 #T #02F SQUIRREL/PIKA BE Tofware (ACSM) £ o« 13: iEZE
2t wave B4 RK !

4.2.4.4. FigaeroTD

fEFH LT AT R B FIGAERO-CIMS IR A I T i it ,  DIARIE MR EE dh 4 (3K
) IRAFXHE R AN S BT O R R %2 . 7E SoFi HidtAT PMF Al 2 Hif, B L aist
{fiF MaS-PET (H Dr. Angela Buchholz $&fft) #t4T4b3, VIFAfREIRE M. RAEFIAT
PEACFR R IERTE . A MaS-PET S Hi LN $idis .
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K471 PMF IS IF) 1GOR wave (HClfi(data) IR % (error) AEFE. HRFE. 78 B 15 LI AL
fERMCA wave LA idxSample) SAFILL FE4%:  “root:SoFi:External_data:Raw_input:” .
e MR IR, P 2T SoFi SRALFAAIEIR (0 IR, 10k PR S ige. e
TR — Y5 idxSample K EEAH R 115 wave.
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5. SoFi - FiAbFE
5.1. AP PMF g A\ BB

PMF Eitf 40 B 1 RS BT AR AE ME-2 rMERE R AER I — 45 fE . PMF S AR5k
RAG BB AEFE, I TT R HERR . ATRAX 7 ARG O : o) HEAT/PICHE R, b)
BRI R

X PRGBS FZ BT AL : a) 2RJE b) , P RAE R EREEIE KIS (Define
symbol for missing data) 7 & XK RERE BRI 5.

a) BITSIBERFR

WHERE, —HIET “Wiinth PMF B IR A SR ESE  Cinitialize PMF input & check for
missing data) 7 %4, BAMT/HVK BB “root:SoFi:External_data:Raw:input” T FZEE .
ZIS R UEER, WRRE BT S, Bl AMS £dE 1 NaN f10, 7] DUfEH
FHRL P S OS] LE S YIG IR . IR EIE 2 7E “root:SoFi:Eff_input” Tl
2 4HT PMF B A SR BILA

W RAFAE 2 A FORFR MR TS, WU AR 2L, )™ e Z5 M AE BT /5 i S A7 £
[RIER A 5 I AR . IX FOVE IE A RS PR AN R (AT /51

F: —
Sofi_panel | i!|l§|_“_83_|
2 -
coreisticsly SOFT e pose
version 8.00
Import data Pre-treatment Run Result
1) Treat missing data in PMF input

Define symbol Initialize PMF input & B Igor Pro 10

for miszing data check for missing data
Missing values are defined as those in the data matrix possessing this symbol:
2] Treat external data : 3) Explore PMF input d
Treat external data for Explore trend
PMF run comparison of variables ’
4) Prepare PMF input for run

‘ Select and / or madify effective PMF input ‘

| Sofi license: | s |
min, left |0 RT-390 days 9 of 10 licenses ‘
next connec! tion in: 21.62 hrs.

K 16

b) DBEIRKEE R
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MR BL, B RR e a2 AT AE] . 5 Ihric FBEER: AN B E G S G R, 155 6.2.2
“N. BREEHE I Missing data) 7 .

5.2. KhPRANEEIE

ANEAE BaE L S “AbEE PMF runs/45 3R ELEC I AN B4 (Treat external data for the PMF
run/result comparison) ” %4, ¥ EARSKITAC PMF % N EE i a1k (& 16,
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SoFi $2 At 7 AR FH 7 e SCH RN a2 e A8 5 ) BRI B e AT R 44 FRAR BRI T, AUt
WA B AR BT E BE . 1l s R RTAIRT BE RS Blacklist all data below
threshold” #%4H, SofFi i & plrit L EM AW EAE, Fra T RER % B R p i E sk
FEEBME R — . BRREE BEAERS iR b X (WL 6.2.2 Al DR 22 50 FE B e AE
I A BB 47 BRI IS AN B o, A I R e IR .
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A g m] DLd ek A Uk Tk AR 5 1 BT A 20dE restore all data for chosen variables >k “ HUYH
BT BT S R BN R G B AR ZE R R

13.008: CH A

Blacklist all data below threshold

Kl 33: SR SCRIBIAE CBltn, PR )Xot A B ) B e 0 B s 3EAT AR A AL B

ZEE R T HHEERAE PMF 2 M Z SN0 R . B R DY EA R AT BE R SIA
R, BRI BN K RITH . 6.2.2
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6. SoFi — PMF runs

6.1. & XEEE. TTHAT SCHEEF HDF5 XA FR

“Run” 2T LT THTRERER PMF I, AL “FANEE Import data” F1 “ kb
T Pre-treatment” FRZETL T € XK PMF input AR ZE40 04, &/ ME-2 (L& 34

SoFi_panel (=B 3]
Dafalgaﬁca:? S o F I [E] B s
version 8.00

Import data Pre-treatment Run Result

1) Define path, nb. of .exe and name of HDF3 file
Path | GAMEZ_engine)

Nb. of executables

Folder of executable (& b of G} =

HDF file name storing s
the current PMF run s Deletefile
2) Define model options

Define settings pertinent to the current PMF run

3) Call ME-2 and perform PMF

Start run(s) Launch SoFi RT

Sofi license: |

logged in
min. left |0 RT-381 days 9 of 10 licenses |

next connection in:  7.83 hrs.

%] 34

6.1.1. B

F s ™ T 3AT S ORI folder of executable” FZEHKRHEME Me2.exe SCAFATTEI
A=

I 55 EAE ME2 engine SCESR (AT 5 AR, RN hdf SCARR SO E A o

6.1.1. RIPATXHEE
FIL P T B A AT IS AT 10 ME-2 S M . ORI U T 802 TA L 1) CPU 0 3

H o

ZNUE IR IEIEFE T 4 D%, SoFi KRR YL F2 Hh D9 DY ASSE Hh IR AE AT 25 IH) ME-2
A 7 BE — A HTHE S

] BE o R AR AT 55 i i S5 0E R UL AR S5 P (gD o PRI, DOS B I AN— 3¢ 2 [Al i i

o SEAh, HAESCHE/an2 0SS runs g 5 AN @ IR AT . KFZAE rolling PMF [
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&AT PRI BEAG, PRI IEAS 2 BT % O HR RS

DR, ME2 SIEFIHIEALES (R A ELLIZ 1T PMF

IR (Flan, {EH rolling PMF ) .
6.1.2. HDF5 /44

HPAE “A7# 2487 PMF runs [] HDF5 (444 HDFS5 file name storing the current PMF run”
5E X PMF runs &Y A K. WRIZAFRCEIFE, SoFi &HEnH P 4 FR.

e “MBRSCH Delete file” ¥4l o MIRIE RS HMIBRTE B K HDFS. REF RGN ELR
T~ APNEBRAEMNBREEEE. SoFi NS HDF5 A R &4 11

BCE — R R TR

6.2.
PE A W B 5 2407 PMF runs AH2% )15 & Define settings pertinent to the current PMF run”

(K 34 K 43: 43

6.2.1. WEHRTHE
“HELR A THL starting factor” i X T B AT AL /N TR (p)

“ZE 7% ending factor” E X T BRI FTIAE MR KHEFEE (p) .
“PMF i FHIXEL nb. of PMF calls” J& 4518 I AH [F) 1% B 1 H X8 . SoFi K H 2 1 % A5 LA

HEAT fpeak 38T (I, 6.3.26.3.36.2.4.4
CGELAT =1 M “YiERIAT =5, BRAKIRE 1. 20 3. 4 F1 5 ANE T HIE

E‘ PMF_options
ROLLING mechanism

GENERAL settings

Model MATRICES RESAMPLING strategy

-

|. Define number of factors
starting - ending 13 - nb. of y
factor > factor x PMEF calls

II. Missing data
Il.a} Data lower than threshold % I.b) Define values for matrix cells
3 containing no data

value is not considered

Ill. Error weights, convergence criteria and miscellaneous
Down-weighting Error matrix (general) Convergence criteria Others
Model type to weight = Data type for 52N-

the error of the data step functio ~ based weight GNEIAID] =

apply weight| | undo weight | |
factor factor

Inspect signal
to noise plot

|
threshold weight I® |
| o w 0 = |
|
|

= =
weak 2 |2 o

weak|2 [
bad[02[%| bad 10[% |
Pop weighted data
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K 35

6.2.2. SREEIE

ME-2 SR #5 7 B 10487~ K€ XA 4 R . 50, EVISHIE, Ees
AT FI B RS B, W 5.1 ZEBLETBY, PMF i N AU B & — AN ERAR BRI R 5, il
“NaN” . “inf” . “0” Bk “-999” , {HARE#IT /.

A “ILb) & AL EE )5 5 B T I ME Define values for matrix cells containing no data”
NN P E R BRI RS DL R ZE BT AR E M (LB 36

2 6
[rata matrix cells [mizzing values] containing this value:
will be replaced with this value: [suggested value, -100]
-100
and their errors are replaced with this value: (suggestion, 1000x highest emor]
478.659
8 —
36

s <, WRAT N EIREANHE, BEEENREEZ, THEELYRFGRER Yy (B
S D) RYEE R BAG T A HERRR, AT DL R IR 2/ FRRR ZE N E . AR T
fEmett (I, 3.3 K37

FERIZR (Model type)

“IEFF select” AN R 22 H B IEAT 1B 2

“IfrBK BR %k step function” 2 Paatero Fll Hopke (2003) #2 H PRI N 5 B 8, N FH TR 250 1% .
P € OP BRI N RCE . BRAE O T, W (5

(S/ND /NT 2, WA A, FHH% 2 BIRF3ATRERG

RABWELL (S/ND /T 0.2, WIAREMA NN, HHik 10 KT
AT PR

“1/S2N PR function” M S2N/NT 1B), RZESFEE T RE 1/ S2N FrE AL, A
TEOL T WIANSZ 50 o IX AN ARV B FAAE Visser 58 N B L 171
i,  (2015).

2K (Data type)

“*}-1)) averaged” TR 7 3 T~ Y845 e bt AT 10
“HATLY% cell-wise” IR HE 2R RE AN B oS b B3 T 1 .
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IIl. Error weights, convergence criteria and miscellanecus

Down-weighting Error matrix (general) Convergence criteria Others

Model type to weight _

= Data type for S2N-
the error of the data select

based weight AVEROE ™

apply weigé\t undo weigi\l
factor factor

Inspect s"rgnai
ta noise plot

weight valus
8
|

20 40 60 B0 100 120

Pop weighted data

K 37

IR Bon e /N . BREZEAER, aTRMEH “RMEEH LA inspect signal to

noise plot” F1 “58 H INAUEHE pop weighted data” 4020 IS EE S/N B DL KL 52 5 iR 22
(& 38 1] LUd . “ 3 FHA K1 apply weight factor” 1 “ #8440 & [ ¥ undo weight factor”

A 53 ) I AN B AL

ol e i =] e 2N, plokS2N cellwise =0
35 Signal to noise (S52N) based on SoFi main settings
m weak
30+ m bad i
1 S2N_mean [
25 ]
.8
z 04 g
@ 15 # g
& R T e
T T
10+ IETRIF 18RRI
A0l ‘ i |‘||‘ Mk b
[} | |I ull l || I.l .Il hy .I||||I|.|||||||||. NN NN N NN NN NN NSNS
S e e e e YIS B B Y RV B n e LSO S« B, S S e T el S o)
88800608008 aos = ==080
o o = . 160 0 2882 sE88YsrgHEggYEEER
variables date&time
P downweight_plot:downweight_mean vs amus_nb = E=h 3 P downweight_plot:downweight_cellwice [=&]=]
20 10
Error matrix has been multiplied with the following values g =
o &5 I downweight mean 8 5 %.
o 4
2 204 0o *E 7 =
x o S
= ¥ o ¥
£ 154 g B issofiiit ol
2 Sl 51 T
g A0 il
0.5 o
S cocoococooooocooctcococgScoo o
SV <A VAR VAN o A & AR o A o O o HO o M o N o o N <" R VA VN VR o A o I o A o)
AH et S e e s Sl S b e B s L B e SN MM T WO 0N ~D0D OO O = o= oo
8ceooocgocogadadoaan====5bgao
20 40 60 80 100 120 E a8 EezscRERYFdHREYEESN
variables date&time
38

WS H P AL EE AMS / ACSM H4E ik “ 5 FE AT A8 & consider all variables” &I (AHERR
5 Co, MR R , AT DA A FEA S I (1] 39



Dafalgsfica}}

Ill. Error weights, convergence criteria and miscellanecus

Down-weighting Error matrix (general) Convergence criteria Others

Model type to weight
the error of the data

Data type for 52M-

step functio ~ based weight

averagec -

apply weight undo weight
factor factor

Inspect signal
to noise plot

threshold weight

weak |2 | 3| weak|2 |3

bad [0.2|¥| bad|10 |35

down-weight CO, related var. Pop weighted data

K 39

VEZ WISE R0 H S80S R R PRI IREY BOC 4 Hh HEFAAE . (BAREEATI T A it
FE BN RIEATIX 5 T ) A, AVEfil PMF 45 R0HX 28 5 & X BUs 1

6.2.4. REMME (—HD)

IIl. Error weights, convergence criteria and miscellaneous

Down-weighting Error matrix (general) Convergence criteria Others.
A) Matrix scaling factor J -
(applied to data and error matrix] -
B) singleweight |12:1C +| |1 - apply weight | undo weight
Check for weighted data
C) Linear errar (C3) based on 'input data’ | Set

D) C-value: error of group/var. is rescaled
during PMF with:

K 40

6.2.4.1. 5S8R F Matrix scaling factor

WERAL % ME-2 SRIBERI I/IMRZE R/, RIBEIEIGIEIZAT . AT BB IR H IR
LTRSS . AERXPIHOLTS, AT DAN AR B4 TR 1, X SRS T B0 Ak 4K
AR, e R A R IR OZ A 1. SoFi HH I AN EUEE A2 52 2. £F N PMF
runs B, AHE R HBEAR TR+ N T R H1 . PR, RIS, PMF &5 S0 A0 R (1)
CBRUON 4T H TR Z MR FE R, 45 50 nlgd3—A (BRI D A4 i (s [a)
H) ) .

6.2.4.2. B—E Single weight
AT DU AR 5 1) T 58 AR B BN AR AT PR AL (K 40 ] 41
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———
dcwnwelghu}lnt:dnwnwelght,smgle,varvsvanable,nh = ‘L@ I‘,E,E,‘
p to m/z 100

|
Error matrix has been multiplied with the following values
15 I downweight_single_var

20 40 60 80 100 120
variables

M 41

6.2.4.3. ZRMiRZ Linear error

fE SoFi F1, ME-2 PAAEMEMIRELRAR (€3 £AR) aTLlmmtE AT PMF {5
(K 40

24 R % 22 R R AR L B

error matrix [i][ j] =error matrix[i][j] + C3-data matrix[i][j] (17)

s “A) BT R AEEE MR Z (C3) Linear error (C3) based on ‘input data’” fCVF
M e c3 . —H IGOR Hf] 3 HEAFT 0 (BRIME) , C3 mERMBKBE LA,
HH c3 EHpHEIE.

6.2.4.4. MXI4E (CEHE)
FEN 4 FCEE 23 AP T A 3 p R 7 e A8 B 1) 45 25 75 R 0 T oAt A% 488 fin /9 2 ) 7 o 2
HHE . TR AR X RS . MBS T AN AT REA SR = .

“HFHAEXT R ZE various relative errors” K H A EAXER AR BA A E AR ZE, Hilan
—MUERN 0.1%, FH— N 10%HIIRZE . PMF
AN S S — MR EE, IOV Q DTk E
INEED
“ANFEI BRI AL & different amount of var” ANFEUER R B E AR i —A
X #eh 100 MR, H—1F 10 . W
AR 7 B A S A R ZE A T 5%
WZE. SR, PMF 2 ARG 56— /MY
ampEdE, FOVER Q mTERE KR Z . W
RIFE— BB E 2 M7 2R &, X
— RS E IR . X A R iR
BEAT BT 48 ORI SoFi AR E SR SE
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TR . 5 B 4E T AL B R T R —
K (W 541

“IEFE select” PR ZEFEPEA BB L

“F FRRE I C {H User-specific C-values” FH P 58 SCNLAE 306 5 e 6 T3 £ 3t O 3
e SCRT ENAR) C{H (L 42

1 (18)

Onew = Oold * C
value

Hr o MEFEEHMRHREZE. A C
N1, REFHRZERIFAR.

PMF_options =B |-/ cvalue_panel =EEs

C-values|

GENERAL settings Model MATRICES RESAMPLING strategy ROLLING mechanism

i Define nimnbecoF factors Each col. corresponds to one class. I‘ilv;:

ac|
col. s typically unweighted, i.e. Cval

starting |, - ending |, - nb. of

A
factor - s ~ PMF calls ' -~ Covalue equaton:
| error_new = error_old / Cval. |

[t
7 11b) Define values for matrix cells e . v © vtom]
™ P
~ containing no data i v
o
Il Error weights, cor T 10 v
Down-weighting Converg teia  Oth 2] 1 i ]
3 1 1000 <
A) Matrix scaling factor . -
(applied to data and error matrix) >
B)singleweight 12:12 v | 1 |2 apply weight | undo weight
Check for weighted data 5
< >

D) C-value: errar of group/var. is rescaled

2 = 5 -
during PMF with; user-specific C-valt

K 42

RPN BN E CRISRTEE — A C{H. flhn, WRE X T =3, WARBEAG#H =451 B
HIHE . 2 HIEEARE LT PMFruns (. 7240160 (LK 42

7 W, Fehler! Verweisquelle konnte nicht gefunden werden. (Z1-&FriERIRED T 14 H
criteria AR M C (HIZ1T,

AKX CHFHHERWNEZEHMELE, HPATUSE® AMS 55MEIE 2 (0] ¢ EINBUE
W& 3C (Slowik et al., 2010; Crippaetal., 2013) .
6.2.5. WSAFRH#E Convergence criteria

7E PMF runs M2 HIFIA R E RIS ET DLEZENE — MeZ T ERSFECE (K 43:
43
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BWNANEbR . 2B — MsER A IS P IR 7] Q BIRRsE P WiRis G — A ik
RPEZ 0] Q ESR/NT “deltaQ” , #1U1<0.1, XFF “cons_steps” I fitfr)iE S0 %
Bom, FiFRWEk. H— ISR R “gg2_steps” , H A Jacobian P AEREVEEL (BB
Q XA B T e S R SR AL BB AT IR, Bl 0.1, “max_steps” %l
R EN B v i RIS AP IR ECE . WRAERT B 1 81 2 JATR)E Bt e OO0 IR E, 1Y
BREN T — AW Bef e 2 T Sii . SR,  an SRAE B S B BOR AR X RGO, AR ALK IR (0]
— N EIRSUE . JEREIRTE S NG IRFEN T, R aEHE X iE . H P Nz
Fa i ARSI, I R DABE J5 188 AN 4 7 4 (R W Shobm o BB s AT B2, 51 ol = AN B B
1] “deltaQ” F1/8% “gg2_steps” MIMEIEIN 10 8% 100 CEAINZ—IE hn/mb) .

MR JEEREDOL T, SRR PME W EAAAE AL, VA SIS, R, 7 B Bl
SbrHEZ BT, VAT AR A iR ZEHEFE AT PMF 5

I Error weights, convergence criteria and miscellanecus

Down-weighting Error matrix (general) Convergence criteria Others

[To [

Paint dettal cons_steps max_steps | gg2_steps |
10 10 1500 10

1 i} 2500 1
0.1 30 3000 | 0.1

R =]

& 43: 43

6.2.6. i PMF v%4% Pre-PMF Evaluation

{EIZAT PMF ZHI, A PAREATERIE[F) SVD (singular value decomposition)Z:#T. SoFi ¥ &R 77
FESHFEEN LR L FT R ERIREER . A a] AR AEE ¢ PMF S N RERR I —
Le BLAR, X AT REAE B TR e ELAR K PMF PR
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Down-weight Error matrix

perform 5VD
(for factor number estimation)

upper x limit | 10 =

pop/clese graph

Converg. crit.

Il Error weights, convergence criteria and miscellaneous

Pre-PMF eval. Others

singuiar value

z

adop

4 ] & 10
# of factors

K 44: 44

6.2.7. HAMSFhEIN
6.2.7.1. Robust IZRME (A)

PMF 7E Robust X, FiZ1T, LIS PMF runs AR S B MRE (L 2 & 45

A) Robust mode enabled -

value 4

Down-weighting Error matrix (general)

lll. Error weights, convergence criteria and miscellaneous

Convergence criteria Others

-

B) normalization disabled - precision 001 |

C) mass closure select - precision  0.01

D) multi-time  disabled =

Tip: use the 'combine matrices' option in the import panel to generate the input.

K 45

6.2.7.2. #E&IH—4k Model normalization (B)

PP AT DL FAE IR A RE Fh AR A B 7 BE B SCPF R AT B R — Aoy — OR D B 7R

MAFREFARIA A GBRINEDL, 251D -

6.2.7.1. &M Mass closure (C)

A DB BT A R DTk RS AN A B AR AR &, 40 PMay PM2sy PMio, IX 1] DL
o SE AT IR B, iR WL AUFAE T “root:SoFi:External_data:Reference_ts:iraw” N

G ZRE 5.2.2 (K 45




Dafalgsfica‘%}}

AR R Z AR /N OU T 4 NAE LRI R P ASRCE IS “ AR s, &
AN EGFR TR M BT, JFHBRREZESR.

6.2.7.1. ZFHE}[E] 2 Multi-time (D)

Z I AR AL T AR B S A I DL B 2R B 4 _FIE T PMF BLE I AT REM:, IX UL IRTE
i) 23 2 A FRANE . (Ogulei 25, 2005).  H A A& F) 45 B0 48 1 SR UG I 1) 70 F 8, A
S REEY, MR PMF &% B IEENAT PMF R ZE AR P2 . fRULI PMF 7772

(1

1 p i=tsy
e =—=——————————— . . + Co:
T (e — s + 1)kz_1<’3k Z g”"') s (19)

i=t51

Horboeg RORAUASFEAR s HIBIUHEFE X IR R DL jr to Mty R FEAS s HITT AR
AR f RoRBT k PR | RES G guRom BT k R E] AT TR DTk
€5 R ANTRFEFERE E AR il s RIS j XTI AR AR ARG A RE B0

HA s N 8] 23 AR AR R X R B ETRE . W T 2T, o Mt MR, W
SRR, TR FT A Bl R . X HAMFEA, x5 R N RAE TR A7 AE (1
FETTREF A S ECFIME, B e Mt 2 0], W REpnd. (19

AR SRARIN 18] 73 9% 2 S0 (T B A7 A — SE U B SR 11, A A% 33 LB 5] (4 T 46 A0 435 AR 84
SR EER, v TARISILE S, H AU PMF S I 8] SRR —4ERE AR,
S IR AT RIS TA], 55 AR S ERIN TRl TR R, BB I IR A AN &
T, BRI T2, I e o0 A BT L CHnsRon i P S5 8D A8 PO IS B
N T PAT Z I8 2 30 PMF I, P RIAHE % IR EEHL SoFi A A A SO AR ZE 4R, 4
FEPTR:

variables

Instrument 1

Final PMF matrix

timestamps

(data and error)

& 46: I 8] 2 HE R A PMIF P B N B3 A4 2 0 e
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HFEAR 1 BE RS R DHR, MEAR 2. 3 SHALEEBARMR R SH R, H&H
FEFR I R4 CHED #iA2 “nans” o PITEREA I 8] 77 21 DAL A H I T8] 53 9 24 8
XA A P 5B R B #2 5h, BRONFEAS 2. 3 N E R SHEAR 1 AH RIS [AlFE
Ib, SoFi #HKFNE MR SME I K HALEL ME-2, LUMEXFEAR 2. 3. 4 5 T BT
BN, Wl s . B 466.4.1

N T HEEXMAERE, PR RLE R AR R “ &35 combine matrices” i 1
(4.1.4 P A 00 A0 i 72 0 B v iKY FE50) A e 308 OB RAE. (E 2[4 6.2.25.4.1

PRI PN R PR (IO S S VS IR =i o D VA S e L L
“root:SoFi:Results:HDF filename:Solutions:run_X” , LMEHE—FFahte . iHd=E, i1
(1) 18 ¢ [R5~ B A [R) 0 & 2 1) 7 R B — 2k
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6.3. NIEBIFERE E LT

6.3.1. F}F seed

P T THE A MERE 6 M F. BENLWIIG B E R R Rl R/ ME R BE, K An
Q EAR R, M T2RRE/MEE Q R JLFAHEE R &R Q EX 8 (e 2 U
rotational ambiguity, . 2.3

PMF_options (= &3]
GENERAL settings Model MATRICES RESAMPLING strategy ROLLING mechanism
Settings of the model matrices seed 2
Settings
Choose model matrix Profiles b type table v

Ro{ model_ta_pr_i model_td_pr_t model_tet_pr_{ model_t_pr_{ model_td_pr_s

Q 1 2 3
0| ooossres | oooeimes 0.020027 r | r i
1 | 0.00086232 | 0.0028718 0.0058059
2 | 0.00025294 | 0.0091149 | 007195 |
3 | 0.00070105 | 00014514 | 0.0007138% |
4. 0.0018703 | 0.002804 [ 0.0080729 |

5| 0011318 0021083 0035309

L] 0.038497 0.065535 0.052349
i | 0044349 | 0.05938 | 0073093 |
2 | 0.000828852 0.0012058 0.001808
9 | 0.0017814 | 0.0045547 [ 0.019188

10 0.0021858 0.00588%9 0.0094708
11| 0.0037892 | 0.0091855 0015027
< >

47

1E “BiRGEFE Model MATRICES” A28 HH [FIRAEXT T 1L F: “Hh¥ seed” Won | AT 2%

HIONGR, @& THEF “UiE Profiles” B G “INf[A] 741 time series” (& 47

6.3.1.1. &KE

“[Xl-¥ Factor” Nk B FENALE - 7] LR R FTE R 8 A
RO g, Bk 1.

“HIUEFREAL(E Initial model values” BE P FAEREDT, A PLR DL R IED 2 —:

FENL random (r) : GRASEEFENLAIZH

¢ NN

1 BEH| pseudo-random Cpr) : 1E PMF i
HIF UG BEALPI UG, FF7EJE TR — PMF
VAR T Hofth runs 748 AR [R] 1) BEHLE
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% zero (0) : JFFIE[R T/ %k AF & 1 Fp
FHEHKENE (FERE NS E RIS
N TAE)

>k H [\l & from vector (fv) : fREFEF/ G
i H XK H X M %

“root:SoFi:Reference_ts:raw BX root:SoFi:
Reference_pr” [M4MER{E B#HATIHA . 15
Z [ 5.2

“7pH Variables” EENATAEZE (FTE4%H all entries)  4h
TR AT A AL B AN R A

“IH—AL RIS ALY B Normalize factor var” H T W EE MW BE R A& & BT IH—1 (%
B NP RMET, BIAMEAN 1 BiAIH—1k,

“H NFAERE Write into model matrix” BEFT IR AYVAE, T PMF WE B LR KK A
IV

“HEH'E () J5/F Reset (...) matrix” HE RN EEANFE PR R JT A A B
| ] model_define ’El

Settings -~ variables
Factor| factor 1 >
Pol pr_mean_J pr_mean_{ usable_vsy unspet
Initial values | from vectol « Q | 12 | 12 |o0.0o3ses |
1 13 13 0.000861: p
External vector HOA_Cripp ~ 2 15 15 0.000228 o
! ! ! 1 B
Variables all variable ] I O O, O i
4| 25 25 | 0.0017e4 /
Normalize factor normalize ~ 5 o8 28 0.010874 -
— | | | I
Sum factor= | 1 o i3 | 27 | 27 .0.0323‘31 | o
7 23 29 0.040261 s
write into model matrix g 20 20 0.000585 e
= a | | | nAnAETT | i
reset current position < >

reset entire matrix

—

All modetvar, of factar defined l

graph of anchors
up to myz 100 x-label

i
| =0 |input-related entries from HOA_Crippa_Paris
Low
T
|
| 20 |
I o e s JI I}l .1.$|lr| JLL| |.l|];1(1 l.&L.l.,I Lodt ooines I
i 20 40 Lii] 80 100 120
| o . variaples
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& 48: M T TR B AU T T A . HOA_Paris Y SCFIA—4b A 1, 5 N B SCHHRERE F 1)
RFHAE 1.

6.3.1.2. “MMmEE (fv) from vector (fv)” HJETH

W “NIE (fv)” B, TR “model_define” (& 48 [ARAVAEFES N E & BINM. W
RIEFEF/ G IMEAE—LRE XHIKE, W “ FLR 7 1E 2R T8 E Some var.
of factor still unspecified” fREFNE . — BRTAE % BEMM € X, ZIZEA hatt “ g A
TR AR B L %F X All model var. of factor defined” .

F el LR 26 HIH—4 oy “BRl 728 & S 1 Sum factor var.” RNHEAL{E. ik 5E
NG BARSE, A & SRR B A A7 75 1 B & m) A Ok

AN
P f B —ANEE I E GERE P RS —W8 1, IF Hazm & RE B A E Mk
SEI AR B A R B . SRJE AT BA R AL

w- (sum(A) + sum(B)) =1 (20)
w AR BUEAA .

nor.value(A) = w- sum(A) (21)

nor.value(B) = w-sum(B) (22)
HAFIALE “model_define” MM~ “Normalize factor var.” Wi #i NIME (nor.value(A)
nor.value(B) ¥ 48

M “seed” HEIUHE —ANELEZ A MR RGBS AR G 8 F A RWREXLEEER
B . IXELfF BANK IR PMF runs IIZAE 25 1. 20 0K BaA5 JE B T X L85 2R AR I 208
Sl LR AR HEATH: “a-value” BX “pulling equations” , I 6.3.36.3.4

6.3.2. I&fH fpeak

DL fpeak i&TiA] A
“2%H] disabled” fpeak e L #i 2L

“4:J5) global fpeak”  J& FH 52 M /N 55 Y A B4 ) e B
“AMK individual fpeak” 8 AN EZIRIE @ DTk . R FUR VS B e d

Xt I fpeak BT, SR LA R 04
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“F5tf exact fpeak” ¥ FH¥EHA Y fpeak 1H .
“REUZ sensitivity fpeak”
fpeak Z [H]f¥] fpeak 1H .

“BtEAl random fpeak” fpeak {E 1L F' & X fpeak 73 H¥ R R, FEWIGHFIERZ fpeak 2 [H]Fifi

HLIR .
6.3.2.1. ©J7 Global fpeak
4 |5 fpeak FIAMA fpeak & 2 i 7E 2.4 &l 49

bl

A AR R S EbRAE S5 TR 2 (Q/Qexp) 3411 10% (] fpeak JaFE . —Loid A A A T
5 X fpeak JaE, I fpeak fEAE -1 A1 1 2 J0], A% BN Q B . X7k
WG, KA fpeak HERLZRAL — R RIE, Q/Qexp B AR HE fa N\ Bk AlAs 77 45 S i AR

FEF P E I fpeak 70 HFR T, RGN AT AR A e 2%

.
PMF_options = @
GENERAL settings Model MATRICES RESAMPLING strategy ROLLING mechanism
Settings of the model matrices | fpeak \A
Settings
fpeak options |select n e
Initial fpeak | -1 s
Final fpeak | 1 s
Fpeak delta | 0.1 s
» Fpeak rotations
fpeak rotations disabled v i .
disabled
Enable global fpeak
Enable individual fpeak
Kl 49

I “4F fpeak” B “AMA fpeak” HH— ML,
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6.3.2.2. Mk fpeak

H P e XI0E . Be2X fpeak 1 fpeak 20K EIE, 545 fpeak MHIA . 7EHEFERT R OAEH (B
50 MWt Bk, BRI — MrE, FHTB—1EFRR TS (GET fpeak BIFFS)
INE B 22 7 — AN T IR A P8 o 2055 1B 2R MEARE R

Nl

B, WREH T[0,1] = -5, XEMER T 1 K] FE 5 AR FF A1 2 w2 KN J9-5 1
. 2z, BT 2 BP0 DUARTE BN A5 5 B 1 1 39 IR IR L.

SR, T A 0 2% H IR AW Ik Ak R A, T R W I R A AR IR e, AT BE A

f1E 5
B AR
PME_options E=3%
GENERAL settings Model MATRICES RESAMPLING strategy ROLLING mechanism
Settings of the model matrices | fpeak X
Settings
%fpeak options select ¥
select
exact fpeak
sensitivity analysis
random fpeak
0 e @
Ro fpeak_indiv| fpeak_indiv fpeak_indiv| fpeak_indiv| fpeak_indiv
0 2 3
0 0 0 0 0 0 A
1 0 (] 0 0 0
2 0 0 0 0 0 v
< >
fpeak rotations Enable individual f ¥ i
K 50
6.3.3. afHLR
EI h \J y
a [E R M TEE UE k3.

a (LT A VAR — B A F ISR G R P IR H (UL 2.4.4 18 51 1] 52

ZAH a AEAH, EMHIRAR TR Mo .

A 2474 “A HARCHH A-value

constraints are enabled” ZZ NZE A}, ME-2 SRS A <FH a fH (A 50

ERFRNBES G a HIEH
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WER a [ETTEARRELEH FE X a (A VG N AR LR % I AAGAR T, B An7E 4R 258 B AH [F] 45
FEREOT, e a EJGE L, WHP T LLUEES S a AR ERVEM TE. 5480
(1) a (EITVEALG, AL X AFE T, M ERE a (R E TSN, (B PMF ik
O FEF, YRTEA RS . X R VPRI & T BUR T 25 8 S E 008, X e 7
2N a [HERR P RIEVIRK . HET LRGN, FlanfiH R EE s GOk
% 5 ANMOTYERD) sifE IR R CEFE EPA PMF U2 XMIEN) o B &% H Kt
R EZ A0, 152 . Paatero 58\ (2014) .

PMF_options |il|_5_)3j|

.GENERAL settings Model MATRICES RESAMPLING strategy ROLLING mechanism

Settings of the model matrices | a-value 0
Settings
Choose model matrix Profiles v type table >
Ry et int_tct_| bt int_tet_j et
a . 1 2 | 2 4
0| exact02 | 1dim. sensgic % . - ~
1 I exact;0.2 [ dim. sens;0:0 [
2 exact;0.2 Adim. sens;0;0
.3 exact:0.2 . 1dim. sens:0.C
4 exact;0.2 Adim. sens;0;C
5 exact:0.2 . 1dim. sens:0:C
] exact;0.2 . Adim. sens;0;0
kd - [ i - hs
€ >

Enable / Disable =
a-vatue i enabIEd i

K 51
6.3.3.1. TKE
“[X]¥- Factor” P Bl 78RN R A, BT 1

“Y41 2R Type of constraint” “¥51f a {4 exact a-value”
“H—Y4E REUE 1st dim. sensitivity”
“H TR HY4ERUE 2nd - 5th dim. sensitivity”
“ BJEFFIL random”
“HIEBK PR HI1%L 1% %5 ME-2 pass limits directly to ME-2”
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“ZR & Variables” P A #RAR & all model variables, JTA #MiBA% & all variables of
external variables T A 25 H all entries, M./NAE & single
variables, /4 m/z44
FH P AT DLk A5 N R kAL B A W E B . AR =
&SN, JEne B ER AR (0 6.3.1

RGN EZ MW

6.3.3.2. AR afE CFEH)

{EFREHAN a B, B0 0.1 R & LG R QRIS SO /B (8] 741D

6.3.3.1. F—4EHURM: (1 £8URME)

a M “YIiG a {H initial a-value” RGMEMA(L, fHH “a delta” 4P KIEE, HE

“Iafl” . XTI PMF 45 RAE N—24 a (IR EL

RGP R E ST AR I BUSE AT B, SoFi A FH B RIE R 1B &
il

FMHRTFHEHEL a BN, FH AR TFHRSE afEN0.5, FHRANHEFHAEZIR: —4E
BUBME T o X T —4ERUSRAE 0T, AR ME-2 IR a BB 2 1, INE—ANKIFIESR
TANE T AR N R .

6332 FAREE QEREE NFRERME (5 £REE

IR B a S, WINAEHET. a BN “PIdhafE” b, %R “atfigd”
BERSKAGMA, HR “RZafi” . XAUTIT PMF 45 BAE Ny a A 485
o FYER PR

an R N AL —ANYESE AT RBUZ AT, AU FE S — A (WSO o R S 4E
JEE I ORAF Se R 4E P 02 R € SR AE SoFi AR AE AR IR B o

i
FHAETHRA o8 1, o EN0.2, HPITERBIEED . £ A THHE o
69 0.5, oMy 0.1, Jf5 “4ERBUL M RER. I REN o-EHA SR HE1T,

SoFi R AT

(—+ 1) : (g—i + 1) = 36 runs (23)

6.3.3.3. fENL afE (BEHL
BEHL a ([HRMNESR] “H& afl” 2B A RIS N, FEEH “a-delta” %5
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6.3.3.4. HEWKRFIFE1ES ME-2 (FRED

U TR E SRR, BRSBTS AR, OIS SRS L, R DA P e IR 1%
YaRE (PR BEAAEY ME-2. $R4E T RORIFRE LR/ 87 51 (1) T BRAD_EFR 1A ) =
ME-2 7E PMF runs 3B 7EX SEFR &I A LAt scpk. s, FMrrsEdngige L. 7
SE XA B B FR A5 S, A8 AR s e 1) [ S A e 4 26 A

6.3.3.5. fTABRAE
LT AR RIAERE F/ G TR XIRAS B el . X8 AE G MIEN a [HL R,

6.3.3.6. JMEHEKTABRET R

WG 5 DL AR r) B AR BN . MR — AN RIR M ER R EMAHZA a [Er, XIRAEH
CREARPSMBECE SO, Flhn, iR sz PR & i 3 eeAr & b HAR AR & 5 e, Bk
T PRI L E AN PMF RN R AEER A &1, TR 2R 1 & 1 S 1% DU A 1)
a [HFHTAWR .. ERXMEILR, BAUERIAL R LIRS S a fE.

KT “model_define” THIHR (% 48

constraint_define | =
_ Settings wvariables S
Factor factor 1 > l J J l
Po{ pr_mean_{ pr_mean_{ usable_va{ uncor
i | I o)
Constraint type exact a-val ~ i
1 13 13 13 p
Variables all model v 2| = 45 4 o
[
3 4 24
25 25 /
5 8 26 26
8 7 b7 4 27
8
write into model matrix P i - -
o4 e
eset cl t positi
reset entire matrix I All rmodel var, of factor constrained |
_ graph of anchors
up to m/z 100 label
0.18
oo [poundaries based on seed value(s)|
4z
0.04 { { .{
0 49 &0 ) 00 20
variables

¥ 52 1§ 48

Y4 “ 5 NFRAERE write into model matrix” ¥ 5 ANFFIEEE, F A DAL ik b
B (K51 & 52
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AL SR BEAYRE SR/ TR A o G SR — AN R G 0 200K, R 2 R 4 vl BEAE
PMF runs B[R] 38K, FAF SoFi f{IH— b fE AR/ £ &,

6.3.4. HL# Displacement

SoFi FH RIS J7 ¥k FC VP 5 22 08 AT 4 FE v 51 N3 5 0 2 M BB ALAN /3 R St
2o ], BEARTEITIER a HARBATBE. R, — BN AR, IXEg s ke
e ¢ “UREE” ), IR AIR R ot LECE AR, TR AW TR LR . fiF
A B BRI A S BRA h O B /NI . PR ARAG U .t T S A LR SR RS, AF
FE E A AR S, BAR R A PR A e 2 1a] - AR Pk MR A AN BARER I, AHSCHY
PAEE T e = Bt o

6.3.5. T EU/7FE Pulling equations

FEGE ME-2 TS BTN R0 1 — Rk, By T IE I E5E /b, B
AT LARRE TOE CEBE =2 MR RIETE S, XA EAAE TR E MM F g (a7
IR G H (I 2.4.5

XK@ EAR A AR A A S M R SE B, X RSN iR Hinimz . R,
FrECFC R F P AEATS SR J0 VA R 4 W 00 R R AR R RIS, 2 A AR R, Rl A o —
FHER LI

P FEFT L3040 S S fE B SoFi #HAT9RE « ME-2 SR &0 h7 U F2 0978 X% PR il HE
WU, RS E XOX TR . BR HRLUOTRE, ISR TR R, RA
Y “RrEUFFEE)E A Pulling equations are enabled” #4138 AT, ME-2 KA A o
FHEUTE (& 53
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[0 PMF_options

Settings of the model matrices  pulling

— Settings

| GENERALsettings  Model MATRICES  RESAMPLING strategy  ROLLING mechanism |

Choose model matrix Profiles

pulling_txt_pr

factor_priMn][1] - 1.5 * factor_pr{Fe][1] = 0; [MAN: 10; 0.1};
factor_prNJ{1}>=0: [MAN: 10; 0.1]:

Enable / Disable
pulling equations enabled

Pulling equations
2 are enabled

A 53

S —
pulling_define

=N =

Define pulling equation(s)
Pulling method auto pulling ~ constraint weight (dQ limit) | 10 |+
Constraint mode exact pulline ~ tolerance (allowed deviation) 0.1 |+

Pulling type variable %

Factor | factor 1 Variable | 12:Ni targetvalue 0 |+

current pulling
INFORMATION

UPDATE current information

reset last entry
write into model matrix reset entire matrix

reset user-defined entry

SoFi $2fft ¥ ZMANFE LT FEE IR, EAAE R IREAT 1R JFARPrA 8RR &
HORA AR M . MeAh, FE(F BTN -

6.3.5.1. HHUJ7#2 Pulling equation

SoFi (LLK ME-2 KfifE#s) XA s E: H3IHHL automatic pulling F1F-3) 47 HX
manual pulling. 7EHshFHH, HF$EE — N HIRE UL REERA Z . SR RE T W
B H PR RRE BE A RS2, TS 22 0E T B S BARME I PRS2 V0 . X R TR Seft 7—
PRI TT ARG M, A AS AT LR .

TEFIHE, QRBNEAE © A e s . F P fe e B b E B w2z,
BRI R B M TT B S Bis 2 B ZE R . TRk, Fah i BUE & 754 ] SR e al
SRR, H A A EHRNLR.
6.3.5.2. T BRI pulling type )5 424 BX 572 pulling equation

FLUE B3R 0 & T T T SEPR IR U FE A B AR E . AR ZERLEU N R, Rl

FEFRER IS ANA], H 32

SRR A & = [SEHUE]; [FREGR ] [FR AN 2 1K)
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N HETEH PR, SoFi $2fft 7 IRIBUR AR . BN ZE AT AR AR . 5 A& Xt 1
PLo, P RO X SRR, Ry ME-2 SRR & I 5 REEVEAE 2™ 4%, EER b 205 e
M ZET RN ZER, RBOTREFRA S/ AR BIERIE, ME-2 SRS 352 T S A1
oS, HA AT DL AN TREE DR (1] 54

T FEHEG RV, T ESHRE, SRS R AE X RBUTRE (5= M
<=) , POy ME-2 KM ] LLUG AN BT iR 2R, eV s e, i P ah B A fg
VERSFRBLHL o

pulling_define =N pulling_define o =)
Define pulling equation(s) Define pulling equation(s)
Pulling method  auto pulling  ~ constraint weight (dQ limit) 10 |+ Pulling method | auto pulling  ~ constraint weight (dQ limit) | 10 |+
O eact pulling (- tolerance (allowed deviation) 0.1 |+ Gonstraint mede] exact pulling (.~ tolerance (allowed deviation) 0.1 |+
Pulling type | sum ~ Pulling type  ratio
Veriable 1,011
Factor | factor 2 - Variable | 2:i - targetvalue |4 |+ Factor  factor 1 v| (numer tor) targetvalue[ 15|
Variable ;.
(denomina tor) —
rrent pulling . e ; | euren t pulling R P —
INFORMATION | fector-priAlli2] + factor_pr{Sij[2]=4; [AUTO; 10; 0.1] INFORMATION | fctor-priMnl(T] - 1.5 * factor_prlFe][1] = 0; [AUTO; 10; 0.1}
NEW current information | ADD TO current information UPDATE current information
reset last entry reset last entry
write into model matrix reset entire matrix write into model matrix reset entire matrix
reset user-defined entry reset user-defined entry
%]
54

6.3.5.3. HLEUGRSE Pulling strength
$ir W20 SR B 52 e B LA e S8, DR R EUE BRI 28 5B T T TR % B X S h7 Y
a7y, ENRIETE (H3)EF3) AUTO/MAND « BUEE /58 weight/strength R Z /AN €

% tolerance/u ncertainty.

YR /5 L DR E TR AL TR E LR 9 o SN AE 2 1 N2 SO H br R £ (Q) 1t
Wk, AT IE A AR B HARME . IME S SELIRESES, XHRS2mECN, MR &R E v e
o P YA IR I et o 45 R B

T ESBI FEE T H BAER R RWE. BUMIEZE S E AT AR, 1
BORM A Z N S VE R RIEVE . A 2238 5 NARYE H B E A T A AR B BN € PEREAT
R TP, AFEERFERUMIEH . ERRLRNBIIRE, HFREmER
PGSR R o BN AEXS BT B M LA, TR R sk > 20 SRR

6.3.5.4. ZIHME R, Constraint mode

5 a {71200, SoFi $24t T 2 /NERE RS IR . BENLA B sh REUE 0 fr. XaT AN T H
FRE target value FI/EXZIHALE /58 constraint weight/strength DL 225 2 /AN & 1
constraint tolerance/uncertainty. Xf TATA] REE > ATekFEVL R EUE, 750
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[ “%lég_g‘” , “T‘Bﬁ[ﬁ{a” , “%g@’fﬁ” , ({%;}%%” ] (25)
EX=A2%, WHb. BCEMBEZERN M. Wi, P DR YE 75 E XX =4
SEGIAT IS R AT X FET =AML R REUE W 4ERE, BAsfE NG —4E; R
HAENE 2 HEENE =4,
6.3.5.4.1. ###77 37 Exact pulling (EXT)

EERGE RS, RS # R B ARER AL G aiE B (BCE SO/ BT 51D 53 m IX A4 E
TR EN TS, NTETREE, HEEERERAhIER.

6.3.5.4.2. F—HERH/Z P 1st dimension sensitivity analysis (1D)

H e X HZE (BbRBUESE D E) MWWIGE RS AL, AP E DK R
FEHAE . XAV T PMF 45 RAE MR B0E BAE— N ERE LR 2.

ot HARME, AT DE RS R E B IME. min AT KAE max. AN B K step sizeo X T-4Y
/R EAR D /AN, P DUERRE BRI B R 5 B, R EALFFE)
BfEE (& 55

W R AE [R]— AN BT iR b e ST AR R S i B, SoFi 4 R 5 — N8
B E

pulling_define =<
Define pulling equation(s)
Pulling method | auto pulling ~ constraint weight (dQ limit) 10 |+ v add templ.
tolerance (allowed deviation) | 0.1 |+ v add templ.

Constraint mode | 1st dim. sen ~

Pulling type variable =

min. target value | 1

Factor | factor 2 > Variable| 10:Mn " no sens. max. target value 3

O “H O

step size 0.5

current pulling . , b - i -
INFORMATION factor_pr[Mn][2]=[1D,1,3,0.5]; [AUTO; [xD,min,max,step]; [xD,min,max,step]]

UPDATE current information

reset last entry
write into model matrix reset entire matrix
reset user-defined entry

K 55

6.3.5.4.3. F HERH/Z 2nd dim. sensitivity (2D) Fl55 71 2 R /% 5th dim. sensitivity (5D )
€ XHER (BFRaBEBEZ) WWITHE RGEHARA, R @ KR B 2
KB AH . X SRVFRETT PMF S5 SR AE 88 4R 2158 B4k 315 B R
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IR R FAE A YESE P HAT RBUE T, W ZRGE PR 5 — AN AE T . A S v 48 15 O fR$7 5
HI 248 J5E 09 2 BOR SE L AE SoFi AR A iR T I o

]

BN ERE/NEWEN 0, REHWEN 1, PKRHN 0.2, HPIT4ERBZHHT. 5
AN REERA B/ MEM SR KBS BN 10 A1 50 IAE, KON 10, IS 4R B8UE M AR
FBE, SoFi BHUT

(1 +1) (40+1)—30 (26)
0.2 10 - ouruns

6.3.5.4.4. fEHI#H (RND) Random pulling (RND)
BENLHH R R B THIAEAE A B 2l IR B3 S o0 A, 3 H 3 N 3E &E{E delta-values

6.3.5.5. EAREEE

— BT A RS e X, FIUE BRI “ 5 ANEAHEFE write into the model matrix”
PN S NBRGE R o P 3 AT DL B M AZ2 A0 I v B k¢ J5 — 25 B 8 (S 2., DAL E
BN

FEIZAT PMF Z i, 1EANESE ) AU

6.3.1. KF4FKHE X Factor specifications

AR T HEUCBR N R “ KT+ [4i2 B ] factor [position]” « FH A LAZE “[AlT#MA& factor
specs” T KX L TR (& 56
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|® | PMF_options = =]
GEMERAL settings Model MATRICES RESAMPLING strategy ROLLING mechanism
Settings of the model matrices factor specs ~
Settings
factor 1 ‘ ‘E|
Py model_bit_factor_specs |
0 factor 1 | A
1 factor 2
2 factor 3
3 factor 4
4 factor 5
&
v

< >

Give a name to each factor.

This allows to IMPORT and AVG over runs with various factors.

[# | PMF_optians —| (=]
GENERAL settings Model MATRICES RESAMPLING strategy ROLLING mechanism
Settings of the model matrices factor specs b
Settings
Po model_txt_factor_specs |
0 HOA ~
3| coAa
2 BBOA
3 QOALV-00A
4 SV-00A
5 |
]

< >

Give a name to each factor.

This allows to IMPORT and AVG over runs with various factors.|

K 56

1E SoFi 1315 PMF 45 5w (I, 7.5.1

A HOF SCAFE & Z TR PMF 408, J FLIR— (LB & RIE TR — s
SgtE e, WA AT AME TR R A S TS BARE e
I SoFi £H BALKE S P ST T <

b

e =AAF ) HOF SCHREAT T, b 45 HOA A1 COA 2 EANTZ A 3L AR 1.

Ka: 4

HDF1 | HDF2 HDF3 SoFi 1 {3} Hfi
HOA HOA HOA Fr A SCAF ) HOA
COA COA COA KB B A SR COA
BBOA SV-O0A | BBOA K H HDF1 A1 2 [f] BBOA
OO0A LV- SV-O0A | >k H HDF 1 ] O0A
LV-OOA | >k H HDF 2 A1 3 1] SV-O0A
>k H HDF2 #1 3 ] LV-O0A

A
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—AMEE 4 RIFH1 5 [KIF PMF runs 1Y HDF XX, Hi 4 RFIE1T7H5E 4 ML EARERRN
w55 NFIBITHE 4 MIEAR. 72X 4 FA 5 KT TP, SoFi ¥~ 00A Fl
LV-00A ff LA AL B . X FECFIM NS A, K19 O0A F1 SV-00A 15 bt 7 I
#*5: 5

HDF SoFi ' {150} H AR
HOA HOA
COA COA
BBOA BBOA
OOA;LV-00A 0O0A
SV-O0A SV-00A
LV-O0A

UARAEIZAT PMF Z RIS AT ILERAT, BRI g U7 2 AR M5 BEORAF A #E HDF SCHF
T P R AR AR 2 B B e A4 BR . A R A AT BAAE I LA 3

root:SoFi:Results:"NAME_OF_HDF_FILE":Parameter:model_txt_factor_specs

6.3.2. FiEeiE T AR

Jiee 2 SUPER 2 MR R MERRE W BN . B 7 HASOR (U a fHEG 7R sk C 5k
), AT RUR H fpeak ek . 40 WERSTRAGE L 1 a HZREG E MR, N fpeak jig
et ek, RIASfovrliess .
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6.4. GuitAHAE R

AW PMF 25 R /fRAIIH A E G E e BEE. N THREREREE, g50h
fff e P 1Y T ok A S HE R BE AL AL . i ST ((Paatero et al., 2014) Al
(Ulbrich %%, 2009) 1% K H “bootstrap” M) H KAFE HiM& (Davison FI Hinkley, 1997) i 7Efif ik
AL AMS 3l X PR 1%

6.4.1. Boostrap E CHESRIE

Bootstrap i M S 4R HHE 5 B HIL B KA A i — T A N FERE R 4T 40 4T (Efron, 1979).
TR BR AR SRMGI J B — S A, AL A I AR R i, XA RO a1 A

(). 57
—-

] 57: BN PMF S NFERE R R B () MECRFEMRERE Ch) o BIERRERFEAT. A,
REEHILT PRI, TERIA PMF A BE RN 2% 6 % 6 H I

FEEFEE
“ K475 unblocked” BN ] p5 4% E AL R A

“fi FH 2 XL IZE 5 using defined classes” FTH & T [F—2 B bl ol (Bl ) fE—ie.
WAEA 5.4.1

TEARBE I boostrap 1, AN Hll i s & I a6 e 45 BE VLA AR & 46, DLANESH Y HE 4h
FEEUE S . AR R0 5 5 R G EHE A R E B L, H el ST Re 2
W, T HABEYE S AT REMRAAS I . fEXT PMF AHUN ] boostrap SRMEIF, —AN ek i 2
WA 8 AR R R AR B TOR B . SR dn, Bl o 1 — MR RN, aniAe
H, MRS KRS, KMOX —REE B R fm Aa g, Ha] T X2 e YR )
AR D . Bi5E 1Y boostrap il T FrifE boostrap £E KT A AHE LI RIRYE. B4R H
M FIRE R A TR R SR E A XTI T DL P E X (5.4.1

boostrap & IREFEMA ORAN E Al TH FIAS VA T S 1t 7 e 5 G EH . B EE
UBCE H REFE 0 R A R T AN e ME VP I HER M . X R RN BRI E R B 5 A B A
[FIREA, A TR E P T Re AR T 2 AL FEE . boostrap FE A L W fE
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FEOR SR E AN TE, 9 SRR B 45 v] Be TC A BT A A OC B B 25 p B AR
RERE, JoHRAEE e S KBRS+ . boostrap A 2 B “GENERAL settings”
NI PMF A I EE . T AREE PMF 28T (BRES PMF I, T8 B AT 27D 500-
1000 X boostrap ELE, {H L% S UM E 2 AR R AT E v AT S HER A e
PEAGTF 5 SR Z R AU . 7EVRZ) PMF A, B T80 o DN BAE B SR g3, Rk &A™

& 1 boostrap B & CEAT LM T-ArdE PMF, 1t 53 B0k A oM B2

al., 2022) .

(Chenet

PMF_options
GEMERAL settings ~ Model MATRICES

_ Bootstrap settings
Choose size of block |unblocked >

Enable / Disable

bootstrap resampling enabled

Input perturbation settings

Input matrix perturbation random withir *

error scaling factor | 1

Enable / Disable

input perturbation £l b qu

RESAMPLING strategy

-

-

B

ROLLING mechanism

& 58

6.4.2. HiAILSN Input perturbation

W NARBHE BN Z AN FERE, RENMEE £ x * RZEFHEFETEE N . 4880 5 x 77 BLEH A A
S BRUANRE N 1, DMERMELE £ HARZEEHE NEENARIL . ZEARRT-PFE PMF f#
XA BRI BRI, I T R A R R TE R AN s 1k . 3l 2 R Eh 4 A\ K
A VE R 2291 PMF fiff e X258 2 18] AR AR RE A B At T R 5 RF AR AN DTk (9 G ik AN i 2
Pho XIROE TR A @ E LS TL, 25 8 B N K B AN E .
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6.5. Y& rolling ML

PMF 1) ZERR 2 EBER SR FAHIE, X5 RGMTE, J5E BRI S AZ I (R4S
o N T H & B R AE AT R B B 1A AR Ak, 8 SR H IR 3h 77 % (Parworth et
al.(2015),Canonaco et al. (2021)) FI-T- 3115 AMS/ACSM % ¥z

S5£EZ0 PMF ANF, %£40 PMF & — IR 8852, 1T rolling PMF 4 PMF #5284 & H
FAEm ) BB /N BB S B & 1 o SXFR 5 v o VF R B R Dk o T B N TR] 9 A (AL
59
PMF & T AL BEA RN, Bltn, R AR PMF S NEE&BERTE, W& D
AP JUR/JUHE . EEREBERE, &I NI A S FRE R 2 5 3
] o
N T RS E L 2 BRI RIZEE, EEASEESE L, R T AAE iR
AR - Bl A I TR] R HE RS P A A, AR M — AN H BN — AN D RRAE .

T
PMF

window

& 59: Rolling PMF & H {75 7 & o

FERE
“T 582 window width” DL LRI PMF B HR /)
“%& H#3)) window shift” LLR Y84 FRIR 1 PMF & HI# 38R B
“HL S IRH nb. of repeats” AR T M E Z A5 THIIEE 4TI EL
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= Fr=1 sy |
EPMF,optlnns | = L@ | 53 |
GENERAL settings ~ Model MATRICES ~ RESAMPLING strategy  ROLLING mechanism
Rolling settings
window width o
(days)
window shift | |
(days)
nb of repeats due |
torollingonly |-
Enable / Disable bled = Rolling mechanism
rolling mechanism SNA0!E! s enabled

K 60

BEABEOLN, B3 PMF 7775 boostrap BRFEFRESAISS &, DMETHEZ) PMF F A &
o HTEANE DS S0 T e R4, KIEH 7 280 boostrap runs. It
Gb, WRARFT R 72 2R E], 3 PMF 7L R S FENL a ERISAHSE & . A RHE 274015
B, W24 Canonaco %5 A (2021) I Chen %5 A (2022) K H A H)53#7 o

6.6. 8 ME-2 34 4T PMF

SoFi A ME-2, FF¥ PMF Bi N5 AT+ S DL XAZTR B B Gl 7)) —il
fRiH 25 ME-2.

EH ME-2 SRARSS 2 B, SoFi 2 E B kAT /R PMF A, PLEA P &5 A Yk
g, HEEEWDUE AR B 2% “ME-2 A ME-2 call” #H47Wi1% (18] 34
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7. SoFi - PMF 453

7.1. |G E M (HDF XX

7.1.1. EX ME2.exe X/

F GBS R “al AT SO S % folder of executable” $241 SRR ME2.exe U FTAE R
A8 (B 61 WIER “PMF result” H3%5 715 2 B ARSI 58 M7, BT bss B I 55—
N IGOR SEEEL S5 — & PC AERY), WA LT E . ME— RS2 HERIE RS T L AFELE
SEMIEMRE) ME-2 XX iR A BB AR — 6 PC HIB TH L PMF 455, N4,
& PMF 4531 HDF5 CHF DL IAFERELE “ME2_engine” SCAFJ&H] “ME2_Results” Hi: -

\ME2_Engine\ME2_Results.

SoFi_panel = | =] ] 8]
Da'l'algs‘l"ica;i} So F I LB SEREVRLE (NLTEN )f -
version 8.00

Import data Pre-treatment Run Result

1) Define path of ME2.exe file
Path | CAME2_engine)

Folder of executable
2) Select HDFS file(s)

Il.a Select HDF3 file(s) Il.b Import chosen
containing PMF result(s) HDF3 file(s) in IGOR

3) Select and analyze PMF run(s)

Iil.a Sefect PMF run(s)
fram HDFS file(s)

lIL.b Analyze chosen
PMF run(s)

" Sofi license: |

5 =
min. left |0 RT-381 days 9 of 10 licenses _

next connectionin:  7.81 hrs.

M 61

7.1.2. %% PMF runs [¥] HDF5 U/,

HTH SoFi MU SZREXT B PMF W (—> HDF5 S04 HHHIZ A PMF runs 48T, 2
TEETZ A PME R (2> HDFS X)) 2[RI B 508 o
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P “N.a kB PMF 45 1 HDFS 244 1.a Select HDFS file(s) containing the PMF result(s)”
S =AM, ] LR H A e 54 25 FE R LL HDFS SO/ (K 62 Shi A i i Ff
A% “Ia[-=+1” $%4 KM .

A PLET % “SHIFT” B FEAHAR A PMF runs, BGEIE S “CTRL” 88 N AEAH AR ) PMF runs
KIEFEZ A PMF runs. KIEFN PMF runs AL HILTE IGOR 1, B MR M1, B
APBAE R IR P G @ B B b . X2 N T EREF IGOR sEIRAI/NAk,  DLBE 5 AT B
() “NAEARE” Fi%. M IGOR HEEEE PMF runs SR AL E AT 14E HDF SCAE R R AE A8 A
B

[ HOFs files = | = E3
Choose PMF runfs)
RT_test_Il_CMB

Consult grand log file
(for all HDF files)

IMPORTANT: close by pressing on the Il.a button|

62

BRI “ & HAE Y BEGHETA HDF SCE) Consult grand log file (for all HDF files)” 155
HANH A S EESE, B, RFREE. S EE. ARRE, XHH
FRERS DR FFXT BEAT 1 PMF runs IR YE, TG 75 5] 5 N AN SO AT MU G 2

7.1.3. 5% E M) HDF5 3L/ 5 N IGOR

%R “I.b K% %€ ¥ HDF5 U5 N IGOR Il.b Import the chosen HDFS5 file(s) into IGOR” %441
¥\ HDF5 SO 2E B RIAH N SO e . XFE, (NSATHT 7.2.2

7.2. F-3hi%k#E HDF X4 ) PMF runs

EFZT “Illa A\ HDF5 SCAEHIEFE PMF runs lll.a Select PMF run(s) from HDFS5 file(s)” J& 3t
P A (K] 61 & 63

7.2.1. ®E

“Choice based on” TF-Zi%& £t Manual choice (ERIANTEM) , HBNIEFE automated selection
(W 73
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“Select HDF5 file” 5 A\[¥] HDF5 U413 LLi% % PMF runs
“avg. PMF run(s)” B RXT PMF runs 347K, BREZ(EE, EZW 7.5
“x-axis type” F P CERT x 725 (LK 63C-value

7.2.2. i%&F PMF runs

YERN—AIEE, A DR AR R AL ) B 2R g BIEES PMF runs BT EX HE— 25 1 A 8%
#: Q/Qexp. #iX%f{H absolute values. #HXT1E relative values. fi#F2% 7 K explamed
variation plot. Q/Qexp FE/REFA™ run B Q/Qexp, 1M HoAth B & 7[Rl -7 0 A1 FO B 22 41115
donHE XA, FFEE R MR WRERE.

TRFE—ADEZ A PMF run, FIJ7RIFAE Q/Qexp FR%F T HEAT R EE, 120555 RIS 1T

GEFEI) HDF XX EED PMF runs 1) Q/Qexp 5% i@ Tf/ﬁﬁ/@ﬂ [l 4 B ik HE
Sk FE PMF runs, FFIEIS A HESE ] “ SoFi EHE SoFi marquee” > “IE##i%IN Selection
options” > “iEHF YA SELect current” KA INEFE. “HUHIEFE24HT UNSELect current”
A “HUH G BT UNSELect all” 35143 il # B 4 [ HDF SCAFERFTA HDF SCAFRET . %
TN B PP ) PMF runs K % e Tl (AN x D DAZRAEIRHE A |

FITi& ) PMF runs £ Q/Qexp B DL €4 58 X 7n o G HE U %2 R INAy, wl LA
“Select_PMFruns” T _L DL 5t ) PR32 o AR ] [ R BEAT A . (H A FE Q/Qexp
W, BTik 5 ARIER runs A BRIE IS HUE X 47

[ﬂ Select_PMFruns — @@

Settings

Choice based on: manual choice

avg. PMF run(s) no average

Select HDFS file Dummy = log file (actual HOF file)

x-axis type run nb. ¥ | avg.settings  factor specs

Choose PMF run(s)
Abs. values Rel. values (Un)expl variation

Expand
Horiz Expand
Vert Expand
Shrink

Horiz Shrink
Vert Shrink

A0 WM ITTE=C 3D=Coem

QO =~ N MM T VO O~ !

SoFi marquee * Selection options » SELect current
Marquee analysis tool * UNSELect current
l‘ | SELect all
UNSELect all
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K 63: M HDF5 31

7.3. ETHReEZMHT PMF ks

24 PMF il e B e 2R TS run IF, BIE07E bootstrap VA (I 6.46.4) BY

BEh@EOHr (J 6.5

“Dummy” ¥ FIEAE LR —HE

PP AT BLE SO BT RE 261, VRN RAT OB, A2 &> PMF runs. X
BRI RERLEE, BN, ARSCTEREL. PrigAe s 2 A AR B SR S . R R ]
DLk A8 Y B 22 LR & 2 PMF runs ISR SE T J5i%. AN, SoFi Pro iR AT DIFRZR
14K, BlindsE N it e H A4k, DL BLHI P %€ SCI x y A 201 2 45 £,

YE N PMF runs HIBREL (FEIL RSO S

RGBS run SHTC— AT IR SR 8, X BR] DAE SoFi H B nT AL FTEE AR
BT R TR RE, FH P A ZIE TR “ I T IR PR AT Choice based on:” IR FE

“ 7Nk automated selection” £ T (& 64

Select PMFruns

=5

Choice based on: automated selection

avg. PMF run(s) compute average (only averag: ~

Select HDFS file Test_bootstrap

x-axistype run nb.

. Choose PMF runis) _
Q.. Abs, values Rel. values

iterations

-

-

(Un)expl varistion

log file (actual HDF file]

avg. settings | factor specs

K 64

By “IET )% FE Criteria-based selection” %44 58 T 1HIARK “PMF_criteria”

65
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Select PMFruns = [ 3 ]| [ oM criteria =<l e = |
I SHTRREREEGEC  2) Inspect scoreplot(s) || ) Inspect selection ﬂ!
— Settings =
I, Define set of criteria
Choice based on: automated selection v | - ~ criteriafile § Time series ¥
avg. PMF run(s) compute average (only averagn ~ ‘ INEW ¥ default resolul ~
| log file (actual HDF file) - 4
Select HDFS fil -
« B 15t bootstrap G - B st et acmiuntd pet st ly-type ~
¥-axis type run nb. v | | avg. settings | factor specs | — . ; | ecepiazes] ly-var ¥
type | point X average ~
| reset pos |
_ Choose PMF run(s) - =
s
Q/Q.,  Abs.values  Rel.values  (Unjexplvariation : =y
I ! resetli
" st of criteria
u
|norma ~
'abs ¥
& |
] il uxmpirmlwlth
' o Y all ther factor
a |
¢ 2
) Select based on
<! (Il class / time
e T oA T LT L EP S TR ST (B DT £ | ‘ :
— “ -

%] 65

7.3.1. KRR

“PMF_criteria” HHZE— MRS DUE B P e SRR AR (LI 66 s 2kt nl H
THFHF

“ point” £/ PMF runs Wil —/> B

P —H (A IGOR wave A] DL HAR wave BRI, FL. L%
&) Wi

- — 1 JE e 2 IGOR wave [FIF1.
Xf PMF 25 AT 2 ue i bl H . 2w LLE CHAN B R
R-Pearson {EL X4tk A H
WA, SHERSEBLROCREA H .
ST — BOM RIS —S06F FRIARR AR OC R4
- FEC AR R EL RIZAHEUE, TS E TR E R
1 YEFULALERFIR PMF runs g i
“HLE movie” 2 R A A T P e LB, RITEREIR PMF runs Hh 32 (% (80
K
AR AT B O RS, DMER P AERE B2 “ % MFF13L list of criteria” HEERAX 5y
eAll (K 66
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PMF _criteria ‘i‘ﬂllj__l

1) Definethe criteria  2) Inspect score plotfs) 3 Inspect selection
. Define set of criteria
criteria file

:NEW

__ define criterion to be monitored per run

[ reset last

type|image
reset pos

| move pos

reset list

. list of eriteria

criterion 0 A factor_1'; ext EC_tr';Time series;default resolution;nor
criterion 1 . . Time series;default resolution;nc

criterion 3 _[44]'; var_[43]'; hours'; Time series;default resolutic
criteriond [ var_[35]; var_[57]'; hours';Time series;default resolutic
criterion 5 [ war_[44]}; var_[60]'; hours'; Time series;default resolutic
criterion 6 [ factor_1'Time series;default resolution;diurnal cyclea o

< B >l

Kl 66: AR AT A R B A B TR X EAT.

7.3.2. FMFFIE

1t SoFi Hu] DU AR & SULMAS R B 26, HLAR 2 St MRS 26 A2 A R - ). AT,
— AR R, ERFERAEERTD, BoROE AT E AL S — Ml I,
& TR G B E RGN E R, WOR R R ER DI ] s R (A RHME B A D
B (] 3, AT AR A ) (L] 78

[E PMEF _criteria [ol&sl|E pvr c.. [ ][]

1) Define the criteria 2) Inspect score plot(s)  3) Inspect selection DATA

I. Define set of criteria
criteria file Time series =

NEW default resoluti ~

define criterion to be monitored per run y-type variable ¥

. reset last y-var | Zurich_ ~
type point > average
reset pos

factor S[44]' move pos

reset list

list of criteria

criterion0 [ factor_1" ext_NOx"Time series;default resolution;diur diurnal ~
criterion 1 O factor_1" ext_EC_tr'Time series;default resolution;diu =
criterion2 [ factor_2"; ext_EC_wb';Time series;default resolution;di abs
criterion3  [4 explvar_factor_2[60]'Time series;default resolution;dit comparison with
criterion4 [ factor_1'+ factor_2"; ext_EC';Time series;default resolu allethegiacion

I factor_4[44]/ factor_4[43]'Time series;default resoluf

[M factor_5[44]'Time series;default resolution:diurnal cyc

Select based on
class / time
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AR VPG I 26T . MRS SRR Z AT R O h e PG, WIERE AR VEAG (BRAE
CHTHF) o XAE T REUERNE, E2Foth Eik. AUk TRt Gy

A2 PR G F 1564, FERMASI RS ER EEE s Brn (AXEZHMER, B
DL “RTAZIREIRFRI&METE” M “Esh S58ashdE” T OLE 67 b, ZiWis
LS T %4, XTEMWELREFAGRHH T, M2 BEEETIHARMME. B
KB TR “ T 250/ [A] 3% FF Select based on class / time” [Tk ) 2 AEE b5 £ b
DU B AT 44k

7.3.3. E£3) (HFF) 5#zh (G5 %4

AR runs 2 M5 AN ZIRGIF T PMF, IF BAEEA Fafd, e B alHrAr ER
A RE AL 1]

*e6
PMFrun 1
(ALY 1 2 3 4
K+ HOA COA BBOA 0O0A
PMFrun 2
(A= 1 2 3 4
[A-F HOA BBOA COA 0O0A

EPMFrun1 fl12 2 00], £ 2 A3 RAT . RF s EARE S 5kF/ 2 E e,
DL B 1 Th4% & HOA, f7 B 2 /& COA, fiiE 3 /& BBOA, {7 E 4 /& 00A.

FERT RO B EE e A R 1 ol @ 2 ) TR i 7 i, RS o B AR Y
P ittl, fan, X1 6 MAZIRG KA E, H 618 6*5*%4*3*%2 = 720 FhrJHEtE. SoFi it
A A RS P A € L2k ARJE, AP BUE A B INARL (z-score [ By i HE 44 i 46t
Gaussian rank transformation) , PMEEATEAGMLIFIEFIEE . SoFi Pro KA & 7 FI5H
% Hungarian algorithm SRILAHETHE 7. BANEILRIEE AW, HETTERARREE A 2R
il A # 2 p s i R B B, X 10 AASZRGIEE -, BIR runs BLE
3,628,800 f 4l &, PUILLAIHR S HARR AR E KI5 (FlanfE € s R te D o FEARHEA )
RRINYESE, FF0VF SoFi Pro M1t 8 TAESE R AR R A ZBRHI I 7 Fo SoFi 2xik 11541
SAEEHE, HTREHTFE T Xk 7 ARG 7 s 7 U3 037 .
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FH 58T S e 20 AR B 25 A PR 9 E B 26 AT (active criterion). X TR, &2 HfE
TN —ANES P &0F, BRAEEE—ARARE T, 2R THE T . #ishk
£ (passive criterion) ¥ Ay i BAS BEE ML 2, AL s HHE T . # 3 S Arim  H
T2 R T, HAE 008 C& B e FF5Ear 20, BUE A IEEHE T BT 1 —20 & A4

FH AT DL ik A& A 21 38 R BRI 3 Bl 4 AR Rk A il SR Atk 2 £ B /4 8, vk RS AT
i “Z4F xcriterionx” . ENFHSWERE R (LK 67

7.3.4. FAFEE

“HidfE DATA” TR (WD $RHEE SCRFE SR AT TR I, BLUR SRS R 17— A
A2 C(ts) o RT YIS B SRAFEITLL Cpr) URFIE. A3 b B 28 Y e P 30 o e A1E iy 4%
R HEATIX 7y (£ NHFIAIR T DU S Bon) o IXEARRTTN T SoFi AR A AP
AN SR ERE . ik, M7 5 ABBHIXSRT R EUE. AR EFImAR, »
DURZA S E SRR SUE R BN, SoFi KICIRIERIIZ &M HER, T
HIZhREME B2 ] RINH . XK FAFATH A E B A SR &, MR HHE B2
BAEE .

“Time series, Profiles” T R (orik (ts) BIEBE SCAFE Cpr) )
“default, hourly, daily res.”  F T 5& S E] 70 #F%
“y (x)-type” fi# solution (ts, pr) , fEMIAZE (ts, - [var]) , Fh

external (ts, pr, ext ) , ZZ& variable (ts, var_) , &%
residual (ts, RES_) , #iXJ%k 7 absolute residual (ts,
ABSRES ) , #Zijit (JH—4kL) % % scaled residual (ts,
RESW_) , 4 %F 45 it 5k & absolute scaled residual (ts,
ABSRESW_) , Q %% # (ts, QRES_) , f#F: M)A AL FE &
explained variation (ts, explvar_) , HZ&{k (ts, -+ [hour])

“y (x)-var” A “y R M

“normal, cycles” T G NAEHIER . fH. &R, 8 HBEFE 1

“abs, fraction” FH T 5 SO 35 A 40t B el o e, BRI — 4 RS AT 4L
G

“comparison with all other” 0] PLiH5 K B B MR A A4 p (B A H A X o 5 e 2 i
35

-93



Dafalgsfica}}

“select based on class/time” R 3 2 B (B PRA5 26 F . VER, MiEH T REE IS B [A]
B, FAFRITE SR AR . R 5.3.15.3.2

FAFHANATA LUR LB
1) ZHIFE “FHERESE DATA” FHiid KT G 80 ™A% AR .

2) BNEESHEIIMTEHARIE, FIWHEF 1 factor 1 5 RESW[total], UL RBANFZMATHIR
RAAFUUTHI BT 5 G53R

3) BMARBFBLFUER CGE—ARIEREL) BELBZFSIE, Bl “07  “+7 .

“« » “ g
- ~ o

KAL), PO ARE AR A LU 454
“UEMFFE” - “RE” - EARFS7 - 5157 (KB

ULARANEAEIX LN, SoFi FEALTE A7 75 B3 PRER I, X 2 S BUR AT HIPPAG A B
AR IGOR #H IR TH 2. DAL, 7 B BSORTE SO F 8l 26 21, IR IRIE T IR acHEE

B ISR, A e A UER O IO BN BR 25 AR AT R R TR, IFHRAT IGOR A4

AT H ORI T B s B
N GEAAT CFF IS
*7:7
BEEH A~
k. WE. . Bk wavel’ + wave2’, wavel’-wave2’, wavel *wave2’,
wavel’/wave?2’
BHUEH exp(wavel’), wavel’~2, 10Awavel’
IR sqrt(wavel’)’
/AME, \KAE min(wavel’, wave2’)’, max(wavel’, wave2’)’

HJ7E(x fe/ME, x B KAE, 7258 80E, wave) histogram(-5, 5, 1000, wavel’)’

G R (wavel’+wave2’)*(wave3’+waved’)/wave5’
WAl wavel’+wave2’+5’, wavel’+wave2’+5’
— Ll A IR (wavel’+wave2’)/2+sqrt(wave3’*waved’'r2)
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min(histogram(-5,5,100, wavel’), histogram(-5,-
5,100, wavel’))’

fEIX L5 H, wavel. wave2. wave3. waved Fl wave5 A DL “FIHMEME 7 FHEAtn
AT ART IR T

T2 1E 20 min(wavel, wav2) A1 max(wavel, wave2), ECEEIE S AT, EATIX PN
SR IYEE S wavel 8¢ wave2 H[E CENTAIUEAMEIR4EE) , FEXNTEAA I,
AT min(wavelli], wave2[i]), L3RS 5/ ME.

histogram(x min, x max, nb. of bins, wavel) N 45 € i) wavel G2 EH 7K, Z%UN xmin. x max
F nb. of bins. #HF “fraction” TN BT BRI A —4 N 1. 1BERE, B KD
A A BN A — R A, BEHERINES S min() 456, ARSI 285
FERHAT IO, WLIUE 7

HE
R AT DA AN B 22 25 AR A BT 26 1F o SR AE— SRR AN DU P 7 R I R
WHEE, B, MRS SRR B B (TR A TR/ LR Select

based on class / time” ) B}, %< H X ARG
HEFAMENIEEU R criterion X7 + criterion Y’

Hodr X f1 Y AREHANZARNLE . XA TR TR, (AT Bs A DA 38 2% 4 A0
GRAND 242 ) I 2H & 1EFE e _EER & nTRERY
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7.3.5. AT E S FIR KRB
DU A& — S 350 B o] 5 B 2 A R )
7.3.5.1. BHF 1 (REAZBIFETER) 5 NOox ZHHIAH <M (WA 68

1) 78 “BM type” FiEFE “HN point” A “R-Pearson” B “R-Pearson”2” . iHVER,
HEAR NEREE, R NIX & Pearson 1% 1 1 B 2w Al

2) fEFIAR “Hds DATA” Fik#E “Bf[E 7% Time series” &I, “y KA y-type” 1
“gb . solution” , SRGIESZE A% H, B factor_1. AL, #EFE “HME external”
YER “x 25 x-type” Al NOx iHE .

3) EXANMEL, AR RN factor_17 ext_NOx™ .

a) i EN Write” K AILERE, BRI SR R A
E,'J'fl_ﬁn_»o

5) AIhEmE BIZRARAE “ 25 F15R list of criteria” N .

1) Define the criteria 2) Inspect score plot(s) 3} Inspect selection DATAl

| Define set of criteria a——
criteria file | Time series | |

| |E| | deiaulit resoluti :l

define criterion to be monitored per run y-type |M

I verfest_Il..|~ |
l)rpel point E R_Pearson |~ . s =
‘ re‘E‘P"S w-type | extern |~
factor_1; et NOX ‘ " Nox [v]
i ks SIS T s | reset list | wwar| NOx | v

list of criteria |normal| v I
it i = A g EE

%] 68
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7.3.5.2. AT 2 fEFBpF BRI LB (LI 69
1) £ “RA type” Fik#E “ point” F1 ““FJ average” . WBIFE, HEMEIEA N
t, XS PR TR B YR .

2) f& “HdE DATA” FIHiMR Ik “HFEFH Time series” &I, HEFE “/INE hours”
BN “y KA ytype” , SR)JGIEFE “factor_2[hr11]. ”

3) FEMPTE, &MFZEIRA factor_2[hr12]” .

H P v ML H B & m X £ £ B , B (factor_1[hr11]'+
factor_1[hr12]')/2)/((factor_1[hr6]'+ factor_1[hr7]'+ factor_1[hr8]')/3)’

BRI PR (B4 11 fiA 12 1D BES B4 6 . 7 58 8 T EE

Z [E] el o
4) /i “H A write” B HANILKM, IR ERE CRIGEM R T4 1T IrE I

5) EIhgRE HIZRAEAE “SFAFFIER list of criteria” Tk

PMF _criteria === PMF_cr.[ = |[ %]

1) Define the criteria 2) Inspect score plot(s) 3) Inspect selection DATA
I. Define set of criteria
era i Time series  ~

NEW default resoluti ~

define criterion to be monitored per run y-type hours  ~

reset last y-var ACSM_ ~

type point v average v

reset pos

move pos

((factor_1[hr11]'+ factor_1[hr12])/2)/((factor_1[hr€E
reset list

list of criteria

criterion0 v ((factor_1[hr11]'+ factor_1[hr12])/2)/((factor_1[hr6]'+ diurnal v

comparison with
all other factors

Select based on
class / time

%] 69
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7.3.5.3. W =FFH m/z 60 K5 &5 % (f0) (JLE] 70

1]

1)

2)

3)

4)

5)

70

1E “HA type” TikE#E “ s point” Fl “*F3Y average” . 1HIER, MEMEIEA N
t, X PR A gD .

1 “Hds DATA” F IR FIES “BIEFF] Time series” &I, “y Y y-type” )
“ApEfift Solution of var.” , SRJG%EFE “factor_3 60:60” . I, IESEEIEFE “HEL

fraction” .

TEULRY B, 25fF2R 27~ N factor_3[60]" -

IR TR VA 25 =81 19 m/z 60 A5 B 4L

sr “HA write” REHAMAEAE, FEEEBITA R CORIEFRF 74 T b0

o
1l—j A%\ o

FIhGm S W AEAE “ ZAh 513K list of criteria” Tk,

1) Define the criteria 2} Inspect score plot(s) 3} Inspect selection DATAl
|. Define set of criteria

criteria file Time series |~ |
\ NEW default resolut
define criterion to be monitored per run y-type varna.. .

i)rPE| point E | average bmm !HB‘
reset pos

list of criteria

a [] !fraciian-

reset list
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7.3.5.4. MEINZ oLk EIHHEIMHRE R JLE 71
LEPE IR AR T 1 (BRssgiE) MET 3 (i dEPmdibe) 5 FEK EC (K87 512 [&]
BEATH, AR A SSE A B ek Bk TR

1)

2)

3)

4)

5)

K71

1“2 type” FIEFE “ A point” Fl “ZIeZkEIRIT Multilinear regression” o i
R, NEREEASNRE G, X2 2 Jng M % 0 1 B gm b o

7E “H¥E DATA” F MR ES: “Bf[RFH)” Eol, & “y KA y-type” 1) “45%
solution” , ARJGIEHF “factor 1”7 . BLAL, EHFE “HME external” EHN “x KT x-
type” , NJEIEFE “EC” .

MR B, &MZ SR AN factor 17 ; ext EC’ o« A/ AL EHZEK R AEE, B+
factor_3" NINBIFFFHRIIE 0. A KIEXN: factor_ 17 +factor_3’ ; ext_EC’

ZRE A PAT Z et B, FFRBIRIZE a M b BH{E{E: EC = a-factor_1 + b
factor_3. EC2[KA8&, factor 1 Al factor 3 =M HA®. METETREH ™I
% 5 METE, FEARAE AR E. S THFENS, &SRR
XTHET, A A # R TR SR, SoFi HEeIEMA A &2 A
T, RXREWEEYFIRMT, factor_1 frREFREE, WPl HALR FHHE. B,
FATTEE VAT F HoAth 2% A AT HE T -

mr “HA write” REFAMAEAE, FEEEBITAEEE CORIEFRE T4 TR0

s
= A%\ o
S, o rawd “R . . e
BRI 5 I SRARAE “ 55 AT 815 list of criteria” TR
[ | PMF _criteria E [=] = =l
1) Definethe criteria  2) Inspect score plotfs) 3} Inspect selection . DATA
|. Define set of criteria
criteria file Time series |+
NEW ~ default resoluti |
define criterion to be monitored per run y-type solution
varfest It | v
tpe|  point | Mulilinearr.. esetla T
Write IEset pUs x-type| extern | v
factor_1'+factor. 3 ext EC
T var| EC [~
list of criteria F—
factor 1'+factor 3; et EC'
abs |v
b
o
P
Select based on
class / time
< >

Evaluate list of criteria
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7.3.5.5. IS —ANHEFH m/z57 5 m/z55 LR (RE 72

1) 7E “2BH type” TikFE “ A point” F1 “°F15 average” . iEiE=, HEMIFIEA N

XA IET B RS .

2) £ “DATA” FIHMH L “Profiles” 1L,

“factor_2 57:57”
3) TEBEMYEL, KMHAT RN A factor_2[57]

P EEZR IR R, Bl /factor_2[55]" .

“solution” 1EN “y-type” , RJG1EHE

ZARIE TR PP 58 AN m/z 57 5 m/z 55 Z IR EE AR

4) mili “H A write” FEHAILEA, JHLETAEE CREF R T8 HFPPEH

fFR.

5) Ih9RE HISEMHAE “ 243138 list of criteria” Nkt .

1) Define the criteria 2) Inspect score plot(s) 3) Inspect selection

|. Define set of criteria
criteria file

define criterion to be monitored per run

iyp2| point | average

list of criteria

e SR
DATA|
y-type solution |
y-var k&

72m/z57 5 m/z 55 B R,

-100




Dafalgsfica}}

7.3.5.6. (VAN TAEHKEF 1 (REE) 5 Nox Z A K H B (LA 73

1)

2)

3)

1“2 type” Hik#F “s5 point” Fl “R-Pearson” B “R-Pearson2” . 1HVFE,
HEAZ A&, [KNIX 2 Pearson 2 1) Bl A 2w AL o

FEF AR “Hdfs DATA” Hrik#E “IFIEIFF ) Time series” 1ET, “y 287 y-type” ()
“gER solution” , RJFIEFEE —A4H, Bl factor_1. BbAb, HEHEE “HMEE external”
TEN “x 27 x-type” F1 NOx %i#f

TEIXPMIER, 42 7R factor 17 ;ext_ NOX’™ .

4) M T2/ [A]i% 3 Select based on class / time” THIHR H ik $& H A4k diurnal cycle
A LAEH weekdays
5) mili “BA write” $5 AN MIFA AL T IR ER R
6) JIhgS HSRAFAE “ &A1 list of criteria” HilR . THEE, AR IHT,
UMM TR B “RT 2850/ 1A])i% $E Select based on class / time” MR 1 [A] 7%
.
[ ] PMF_criteria =] B G =S
1) Define the criteria  2) Inspect score plot(s)  3) Inspect selection DATA!
1. Define set of criteria
criteria file Time series |V
NEW v defaultresoluti | v
Ao citaion fabe meiioed per ytypebolusorD |® | PMF_criteria_options ’EI = .
ol point = R_Pearson |V e y-var test_II:..| v time-selection overview over time class(es)
el | resct pos xtype| extern | v hour(s) dayls]| month(s] | year(s)|
factor_1' et EC_tr e
x-var| EC_tr | TR = D EH i = 7 =
list of criteria diuma. ]~ B0 | B4 weekdays o January 2011
. - |61 O weekend: B4 February o 2012
e abs |v 2 O su © March
|42 B Mo B4 April
p :B 4 :B Tu ) May
: B4 5 B we June
Select based on 6 B4 Th July
class / time &7 & Fr B August
< 2 B 8 O ss 4 septembe
Mg [ October
. 0 o . Novembe v
e <ill > i< > e < £ 2

K 73
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7.3.5.7. WPENUETH m/z 44 KREDHE m/z 48 MBI ZEZHREHE (LE 74

1) & “FA type” TIEHE “ A point” Fl “*F3Y average” . WHEFE, HEMBIEA AL
th, IXRFRE I B gm D

2) £ “HE DATA” AR HIESE “IE)F 41 Time series” EIT, “y KA y-type” Y
“gi 5 solution of var.” , ZRJFIEFE “factor_4 44:44”

3) FEILINEL, &M T RN ‘factor_4[44]” . M R[LLEBERMHEAEFEE, B/
RESW [44]" .

ZRIE IR VAL S DU 71 m/z 44 BITED S m/z 44 4RI 22 22 TR L,
AT FE R m/z 44 RS TR

4) gl “HAwrite” FEHANILEA, ILETAEE CRGEFER R T8 H TR

o
{EI‘ A%\ o

5) Ih9RE HIEMAE “ 24 513R list of criteria” Fikis .

==
1) Define the criteria 2) Inspect score plot(s) 3} Inspect selection DATAl
|. Define set of criteria

| default resoluti |

define criterion to be monitored per run

typei point E’ |average |V|

& 74
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7.3.5.8. FHAAFZMHEN C & runs
Yk H DA FEAC SRR (B AMS A PTR-MS) #&3FIt, ¢ 8 51T AN &
FrE (U 6.2.4.4
1) £ “FM type” FIEF “ fipoint” M “FIY average” . fETFHMK “%idE DATA” H
HEH “B A7 H) Time series” JET,  “Hgfiiik 2 scaledres” {EN “y A y-type”
SRIGIEFE “total_matrix” o BB, 251f N RESW[total_matrix]” -
2) B HE FEE (R/ME S REMSFEED SmB i d, HHERECN eg.
histogram(-5,5,1000,RESW[total_matrix]')' i % “ 7> % fraction” , FHEM “ILTF-2K51/
i ] F¢ select based on class/time” SRR 1 (a0 AMS) . SR JE &4
EYNIF 35
3) EE, (HIXRM “FHT 5/ AIEFE select based on class/time” &I H1 LT 2
(B4 PTR-MS)
4) BIECIELLE, F SoFi SEBRILBRE . 78 “RA” drik$ “ A point” Fl “ L1
sum” o TR KA ER B IE .

5) F3E N min(criterion 0’ ,criterion 1’ )" R ELEARINRNFIR S .

[E% PMF_criteria = [ = J[EpMmFc. [= ][ =]
1) Define the criteria 2) Inspect score plot(s) 3) Inspect selection ADATAJ
1. Define set of criteria
criteria file Time series ~
NEW default resoluti ™
define criterion to be monitored per run y-type ~
. reset last yavar...~
type point = sum
reset pos
move pos
reset list
list of criteria
| criterion0 [ histogram(-5,5,3000,RESW_[total_matrix]’)’;Time serie normal ~
.criterion1 M histogram(-5,5,3000,RESW_[total_matrix])’;Time serie
| criterion 2 [ min(criterion 0" criterion 1')':Time series;default resolt
P comparison with

o all other factors

P

Select based on
class / time

K 75
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7.3.6. TPEEMH

¥R P41 513 Evaluate list of criteria” %240 7] LAl SoFi i [ 24| HDF SCA4:Ff J& 1
H PMFruns, FFFA AP & L& 513R (LK 76

BEAh, SRRSO criteria file” TN TR RS B S5 AF HI R A ORAT /N AL T o

“NEW” BIE— MR SR R SHFIRA N,
B AMER -

“LOAD list of criteria” AT LS NAZ N 1GOR txt SCAE R 26 AE 51 3R

“LOAD list of criteria and evaluation” SN [FII AL 2 B4 21 R A 4553 () 1GOR txt 3
fFo RA 4R INECCA & T [ —A HDF SCAFR,
ZIBTA A & .

“SAVE list of criteria” FAE B TR RAEAE— IGOR txt S
“SAVE list of criteria and evaluation” AL H B 45 2 4E N 1GOR txt SCHFAR-AF

UERINER T 26 AFHIR, ERZK B R sEs, PUARGI S BInE. WRXE AL,
PEAG > 20K A2 NaN

[ P criteria [= [ 23] 2fom. E

1) Define the criteria 2) Inspect score plot(s) 3} Inspect selection DATAI
| Define set of criteria
_ criteria file Profiles >
NEW | default resolul = |
_ define criterion to be monitored per run y-type solutio ~ |
[ 1 i | y-var| Zurich: =
type point ¥ |average =~ ;
| reset pos
| factor_5[44]' jmove pos
reset list

__ list of criteria

criterion 0 B factor_1'; ext EC,Time series;default resolution;norm;
criterion 1 A factor_2[12] /((factor_2[9]'+factor_2[10])/2) : Time ser
criterion 2 BA explvar_factor_3[60] ;Time series;default resolution;dir
criterion 3 B4 factor_1'+ factor 3" ext_EC':Time series;default resolu
¥ factor 4[44]’Profiles;--
criterion 3 [ factor_5[44]:Profiles;:-

Select based on
class / time

¥ 76
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7.3.7. KEXMHSE

Sofi & “PMF_criteria” AR )3 A5 2) iHE PMF runs 2) Select PMF run(s)” 1f1fit
FEANSEAEAT PMF runs 195050 (LA 78

7L “3 LA PSR pop batch table” KidT T —AN&A%, Hrp @& E—MrfEd ik
FUREFMaELE (LK 77

= PMF_criteria

1) Define the criteria  2) Inspect score plot(s) 3) Inspect selection

type of criterion
point; R_Pearson; factor_2'; ext_L

|

s
e
5
=
s
2
53
1

T IHAR “%3E DATA”

“ZAF criteria”
“[K ¥ factors”

“HEF sorting”

“H.Ath % =1 other highest”

ﬁ criteria_vectsol_crit_batch_3,... E’@
RO | | [point | =
Point sol_crit_batch 3 ‘ sol_crif_ts_data_3 |50Lcrilﬁtsjsolic{it Jrjsnlicrii JIJ |
0 point] 04.02.2011 19:50:37 0 12 0 A
1 R_Pearson 04.02.2011 20:52:02 1 13 1
2 04.02.2011 21:22:45 2 15 2
3| factor_1; ext_EC_ir| 04.022011215327 3 16 3
4 Time series| 04.02.2011 22:24:09 4 17 4
5 default resolution  04.02.2011 22:54:51 5 18| 5
6 " nommal  04.02201123:2533 6 24 65
7 abs  04.02.2011 23:56:14 7 25 7
= 8|user notes onts / class = 05.02.2011 00:26:54 | 8 26 8
9 05.02.2011 00:57:37 9 27 9
10 05022011 012818 10 29 10
11 05022011 015900 11 30 1
TRl 12 05.02.2011 02:29:42 12 31| 12
13 05022011 030024 13 37| 13
14 05.02.2011 03:31:06 14 28 14
15 05.02.2011 04:01:49 15 41 15
16 05.02.2011 04:32:32 16 42 16
17 05022011 050314 17 43 17
18 05022011 053355 18 44 18
19 0502 2011 060437 19 45 19
20 05022011 063519 20 43| 20
21 0502 2011 07-06:00 21 49 21
22 05.02.2011 07:36:43 22 50 22
23 05.02.2011 08:07:27 23 51 23
24 05022011 08:38:07 24 52 24
25 05022011 090848 25 53 25
26 05022011 101014 26 54 26
27 05.02.2011 10:40.58 27 55| 27
28 05022011 111141 28 56/ 28
29 05.02.2011 11:42:25 29 57| 29
30 05.02.2011 12:13:08 30 58 30
a1 0502 2011 124352 a1 59 <Y ¥
< >

TP A ) 2 A

W PMF U AL & AR 20E 8 runs,  FH TR SRR 12
A HnT LU “RHEFH unsorted” , #% “FHT
ascending order” BY “[%/F descending order” HEF (LT
'Y

WERAHT R TS50 Ot fmmid, WS = ma 0
WER T 7 1S 0 AR el WHR R A8 AR 7 )
wEfgsr. (FEWTF SO
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“p 14 p-values”

“--- MARQUEE & $%---”

“Find PMF runs...”

“nb. of common runs:”

T TR ttest 22 p {H, JFHACRWH, B2 HIH < R %
(1 p fE. SEAE B AT AEIE A T HEER A BT Git 2 PR A 5%

A P F A FE RS YHE ) PR 1

» A RAHEE

SoFi A &3 /& I P 7 25 F L IEFE) PMF runs.  ILIE TR
A B oS B
IX 5L 7N [R5 A2 0 28 25 AR 1K) PMIF runs 20

“Apply selection” L[FE) runs BIEALERLAHEIR (LA 63
— — 1
PMF_criteria ’E" =] ” G | ]F_ﬂwﬂ:ﬂ-”ﬂ m PMF_criteria_re...’El|E|ﬁ|

1) Define the criteria 2) Inspect score plot(s)

3) Inspect selection

pop
batch table

type of citerion:
point; R_Pearson; factor_1"; ext_NOx'Time series;default resolution;normal

score of criterion

T
01.05.2011

01.08.201
unsorted

T T
01.01.2012

GRAPHI

pop graph

close graphis)
| fromcurrenttab |

repr.|mean
type square ~|

size | 2 - |

data|normal ~|

Update

AT

CRITERIA|  FACTORS)| 2nd HIGHEST |
=7 lall v| on/off
-5 SORTING| p-val. (T-TEST)
f 1 1) to factors
o unsor 2) uncorrel,
-1 1) on/off
2) on/off

enter MARQUEE selection options

[ p-value
0 bttamindn 'L {Ho=ident)
top::r_]_?_r_?_ = pe=|0 |
- _M'L_ scoress=
Aghtinan || andhigh
Apply | Remove
selection selection
| Find PMF runs |
et nb. of
satisfying all PME runs 3720 .
criteria |

78 AF 1 54MEEHE NO« B 1] 3111 Pearson AHZPEBERT ] AL (FRZR) o MHARFHRIZH] S PMF
run JEFEA S BT A 1L T
FH P AT 45 7 A HE 3% T Bk B AE 52 38 PMF 45 i T A& 52> (PMFruns) « N T
El/SE: A R R O S B £ N B R I o s o < T K 7 o A 2 2 (P 5 2= 5 i
FH P aT DURE 25 50 H /e HE 7 B A e B8 29 1 0 2
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PMF_criteria L= !i_@__”_ 23 | PMF _criteria_re... | et ” (=] ” PG |
1) Definethe criteria 2) Inspect scoreplotfs) 3} Inspect selection DATA:
CRITERIA|  FACTORS| 2nd HIGHEST |
=7 Lall = on/off
type of oriterion:
point; R_Pearson; factor 1; ext EC_tr;Time ser —§ SORTING | p-val. (T—TEST] |
- 1) to factors
g \unsort 2) uncorrel. |
—4 1) on/off
s 2) on/off
2 -3
E -2 eniei MARRUEE =clechinnapHons
g p-value
| R {HO=ident)
top | nan p<=0
-_ ¥ e nan SCOFES>=
rightinan || 3nd high
Apply Remove
selection selection
T T T T T T T
0 500 1000 1500 2000 2500 3000 3500 Find PMF runs
el nb. of
descending order satisfying all PMF runs S0 '
criteria
Nghid 4 = Y] 322 3 H 4 X
K 79: a3 F TR 1 5 VRIS ORED , BFAE (LHZ) MR, 2l eI £ B0

DI B ) s 2 e A TR s s i .

e R b e O HR A I R . SR Ak A5 e g X W] AR T RN A 48 B B He At S vt
AT R (IR ETE) 7.3.99.2

Ty — PP a] Be PR SOE RS BT A F AR PR A e rT LSS A = o A . Atk mTRUE R “ oAt
1= other highest” &I, GISIERE [ kDT, SoFi ML) N —MRAKK (iRt run 1
SEOE RN BEE N (R run SRR ST o XMW T H i
(43 %0 >= HAh =) scores >= other high.

AN, A E B85 BIR W AT AHEAT R 7T . A NS —ANEBFR, 15 BIERE T (52 0
FZ IR REEIRE (LK 79 K 792019 4 4 A 21 HA1 2019 & 6 A 21 HAr A N A
MATAM . Beah, F e DARYE B2 MENNAR p 18 DL EE 40 15 (E HEBR AN 2 26 1F
KB S (I 7.3.9

KT B AR5 ) — S ED R AE 8 R LN E R

a) A Point representation b) X Point representation
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type of criterion | o
point; R_Pearson; factor_1"; ext_EC_trTime series;default resolution;normal I
0.8
type of oiterion:
point; average; explvar_factor_3[60]:Time series;
Al
0.6
5 S
2 04 @ )
‘s 'S
p ®
g g
& 024 ol
0.0
P
02+
T T T T T T | 10 - i i i i —r
01.05.2011 01.09.2011 01.01.2012 1 01.05.2011 01.09.2011 01.01.2012
unsorted J unsorted
iy . = — . .
c) B4 7~ Image representation d) FL5% B 7~ Movie representation
B R B P L  ais i i ' o . =
Bk ype of aiterion | i L M9 |+l batchtable
i image; factor_1:Time series; ion;diurnal eycle;ab: E ________________________________________________________________
& 20— | _ 20
@ i’ : S
1.0- g I I 15
] | g 1p-
0.0 -
2 05
o
0.0
20
>
©
= . B
- g
i 10 @
Y
2 .
= . 5 aa
il [ ]
01052011 |2 ) :% .
8 154 hours - . il
g ’ } = T T T T T T
105 +“ + 02 04 06 08 10 1.2 14
M%} HHWH _______________________________ P |
- e
5 m 5 zu
hours
80

— H NPT A 248 713 0 IR B X, 3962 BT IR B0 PMF runs B85 R 5 9F 58 B,
PUEE— 25 0 #r “ &30l L T S5 141 £51%) PMF runs Find PMF runs fulfilling selection for all
criteria” A1 “ N % # Apply selection” (JL1&] 816.5 ¥ 82
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—
(8| Select PMFruns.

I| ®1 PmE criteria

(S ]

mi= e &

iterations

e 1) Define the criteria 2) Inspect score plot(s)  3) Inspect selection GRAPH
Choice based o automated selection I~] E—
pop. pop graph
Select HDFS file test_lI [~] : batch table —
‘ Details: file ‘ I close graph(s) ‘
weadstype run nb. [v| | settings@logfie | from cument tab
A = ‘ [ —— -
sl pryee 2 e e ]
B2 7 —
Choose PMF run(s) type thin line| VJ
| 2
/0.,  Abs.values  Relvalues  (Un)expl variation - I we 3
7 i 020+
1 5,
< u
i i
5
s b n 3
g . £ & 8 0154
g v !
g s i
P
: - L Updat: ‘
y s o pdte
o < I
1
-—e. .t f

T T
01.05.2011 o1

T T
09.2011 01.01.2012

unsorted

g

81

7.3.8. KL EH] PMF runs

e (LA 81 K 82 B 79

mis | @]
DATA|
criterion|  sorting|

== |unscng

[onfoff
- smooth |10 |

s 2nd score.
[onsotf
| Bootstrap
analysis
R
th&?Mf runs fulfilling|
| selection for all criteria |

nb.of runs 238 |
‘ ‘
selection

PMF_criteria

1) Define the criteria

2] Inspect score plot(s)

3) Inspect selection

(= [£3]

pop:
batch table

histogram

distr_tot_&
distr_sel_6
distr_eff_&

.. [= (7]
GRAPH
| pop graph ‘

| close QIBPRES-}
from current tab

reprymean v

dsta| histogt * |
e
o 10 a0

nb. of histogram bins

em.. (= 23]
DATA
clitermz\! factor sol.l

nb. points {abs) |0
%) (0

considered PMF runs

nb. runs {abs) \Eﬁ__\

(%) 3691 |

|
J
J
J
|
J
non-modelled rs—po'mtsl
J
J

‘ Apply
selection

K 82
AH A0 T AR L [ ] e T

“data ”

(normal) B J7 & Cpdf) 2 [8] )% 0
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“sorting” FEIEH normal f50LF: K145 AT L& “RHEF unsorted” .
“FtFy ascending” B “[#)¥ descending”
BTSN WA T E B B

“nb. of histogram bins”

“criterion” 58 SN R A ) 2R
“Q-statistics” TEPLE 4 PMF runs J5 X8 %L PMF runs /) Q i1t

“non-modelled ts-points” it J<i 8] 5K GE 1T

“considered PMF runs” X f 235 FEH PMF runs FIECE R 5 5L PMF runs 2UE St

7.3.9. REFMHHREEH

AJ DU B 5 — AN T R B A ST SoFi Sk B Aa e e, BB TR S
BIAW . R H—HF A & T 4 T 15 G20 ARDR &R ETD , Mgl
CIBERONIR G R0 57 . Beah, ] DR ER o E R B EERIER p [ (W 4ikd “5
P HAR R 7 H % comparison with all other factors” S 1EHERT, L& 66 & 83

w . S8 [R]|0=]= =) | n ElliEEa
1) Define the criteria 2) Inspect score plot(s)  3) Inspect selection GRAPH DATA
iterion| sorting apply values for
po POF inph marq Jection
batch tabl =3
close graph(s) uns...| ™
i from current tab o nan
- _1-‘_ F top nan
! ighest score
0.7 [ o7 repr.| mean | of other factor || "
s n n - ight
n | i type thin line on/off
sl ] =, = | os [F04 = i
- ize
- | u, pval. (T-test) | W fimit [0
" -_ . " r 1t !: . Ig 1) to factors
1 L] [ ] T E Appk
. Bad L . LI H{ I Aunconel | B e en | Undo
=3 | ] ] ~ Fox =
= Em B m 2| = [] 1) onfoff
= | ] a Z score slope
= & o
=1 04- e
‘e type of riterion E i =L [ on/at
o point; average; explvar_factor_3[43]; Time series; default rmal Lo smooth |50
: E
i — score_w_2 = i i
o S Stos Bootstrap analysis B e
B neighbor_score i Find PMF runs [Jon/off
0.x Update fulfilling selection | pb. of
02 02| " forallcriteria | pmFruns 0
014 8 ‘ ‘ ‘ ot L ot
26.12.2017 31.122017 05.01.2018 10.01.2018 7
unsorted

K 83

7.3.10. —/> HDF XX AR E FHE

05 AR 2 A T RO, 5 6 5 AN R D B R R A, i D REJC v L EE . Bl lnfE—> HDF
AR HEAT ) PMF runs, GO0 TLAN NN SO NAN R SR, 1256
B — R TE] PR 2 251, B T A T 7 runs. XS BUTA LA 11 PMF
runs FERRAMEFEA, BROVENTHRAREHME (NaND) , JFHAE T 3T A AR %
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] PMFruns IS, ‘EATEH 2 EF . Fitk, SoFi ¥ 0 fF 4 X ke L IWE, VA ik
FIX L runs (EEEK 84: 84

0.8 084

0.6+ 0.6
type of oriterion:
point; R_Pearson; factor_§'; ext_BCWBreal"; Time series; default resolution; normal

044 0.4

score of criterion
score of criterion

type of ariterion
point; R_Pearsen; factor_8'; ext_ BCWBreal’; Time series; default resolution; normal

02+ 02

0.0+ 0.0+

T T T T T T [ T T T T T
01.05.2017 01.09.2017 01.01.2018 0 10 20 30 40 50x10°
unsorted descending order _date&time unsorted

84 84

BeAh, N2 R R AR S AR E BT runs B, BIAXAE T PMF runs H$2EL 5 R fi#
(PR 7 I AR AN 0 B iRy e R 7 5 3 tracer 2 (8] FIAH G RECZ N HERT . FH -~ 7] LA
i 7€ NAR U R 1 (1] 85 ] 85

SoFi By I HA AN Bl 122 1) PMF runs #4713 4 H P i@ IEHE marquee B “ M
Fi% 4 Apply selection” 1% (] 79 ) —Y£ PMF runs. SoFi Pro 14 H 8l FAF A+
B IR T LE [J—A rolling BN E] & 13847 rolling PMF F,  (6.5) 2HBhZEH. (W
1E B Z N TFE) HOF SOk 40 PMF runs SEE S, SoFi K% & B R & 5
R R

25082k B A [F] HDF SCAF ) PMF runs BEATF 29I, BAME B E XAFRIET (I 6.3.1
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| B wipme citeria . [= [ & [£3]
1) Definethe criteria 2} Inspect score plot(s) 3] Inspect selection GRAPH DATA
Hob SR criterion|  factor sol. apply values for

marquee selection

g | —

4 from current tab ﬂl bottom  nan |
type of giterion: = = ﬁnp i
point; average; factor_4[43[; Time series; default resolution; normal ! ’CP"-! Dl . left nan
: - e

Bl T ndngne| SN

ol = »: [Jonoft [use p-values

= s H o |

p-val. (T-test)
-2 1) to factors A

2) uncorrel. E.fﬂ"?,’,,, Undo
-t []1) onvotsScoreslope

s [ enseff

smooth |10

e
FC
2
5
e
5

Update

T T
01.05.2017 01.00.2017 01.01.2018
unsorted

] I PME critera 1. =
1) Definethe criteria~ 2) Inspect scoreplot(s)  3) Inspect selection GRAPH DATA
T — e criterion| factor sol. apply values for
pop marques selection
batch table —6 all [v
...... o o nn
from current tab ﬂl bottom | nan
type of aiterion: ‘ =8 top  nan
point; average; factor, 4{43]; Time series; repr.| mean - uns..[ V] leftinan |
<5y -
030 = right | nan
Sps| dot . 2nd highest
. 5iz=| 3 »-: [Jon/off El use p-values
=L L vl i) limit 0|
- < =2 1) to factors A I
s E 2) uncorrel. ;,l,"(‘:ﬁn ey
s 020 — —
:E 1) onfoff score slope
5 grsd -° o
g smooth |10
C psod nb. points
[Jon/off
k Update satisfying all nb. of
005 | exiferia PMrruns 19655 H
0.00 - ; T
01.00.2017 01.01.2018
................................ (SO oo

b)

K 85: a) 1 &tH%t 5 KT PMF runs 80 B, FI S Bk 7 ra EEE N PMF runs (/5D o b)
A R FIRINES B . Z Bikm s 7 PMF runs N34 5, THEE a)HARic AR R 18] B Y
WK RARIETER 6 7 PMF runs. AT HAthLE a) & HE S 2K 55043 51 A 5 RIF A1 6 [RF PMF

runs.
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7.4, XCAFREMB S

e bhEs “ HE S CYE7 HDF SCE) log file (actual HDF file)” #2405 H PMF i FH i)
TEEE (K86 K 87

] settings win (== =]
Main file settings:
running settings
-PMF runs: 22
-nb. of factors: 4toh
-general settings
-convergence criteria: cons.steps deltaQ gg2 max.steps
10 1500
20 1 1 2500
30 0.1 0.1 3000
-robust mode value: 4
-threshold for missing data: -99
-C-3 error value: 0
-weight model: step function;2:2;0.2:10
-weight type: cell-wise
-52N model for averages: sum(data_i) / sum(error_i)
-52N madel cell-wise: abs(data_i,j) / error_i

-CO2 weight disabled

Kl 86

57 logfile win = F=n
[Log file for the file sensitivity Il =

PMF run at position : 1 of 22 run|s) has been imported
Convergence achieved.
Gradient nerm 0.7118E-01 is below its convergence limit 0.1000 st position 180

PMF run at position : 2 of 22 run{s) has been imported
Convergence achisved.
Gradiznt norm 0.8804E-01 is below its convergence limit 0.1000 st pasition 180

PMF run at position : 2 of 22 runfs) has been imported
Convergence achieved.
Gradient norm 0.2727E-01 is below its convergence limit 0.1000 st position 180

PMF run at position : & of 22 run{s) has been imported
Convergence achisved.
Gradient norm 0.4203E-01 is below its convergence limit 0.1000 st position 150

-

T 3

K 87

7.5. RTUMTFNFTEE PMF runs [13%00

Bid “I.b £E IGOR 1§ A fF ik HDF5 X4 11.b Import chosen HDF5 file(s) in IGOR, XA T
PMF 257145, EUVBIEMER. N Tr#t—Dkd, Wk PMF runs F R AFTERER
7.27.3 K 61

7.5.1. P

SoFi Pro FCYFHI T XF 2 PMF runs #H4T P, IXJ&IE T HiSEH “avg. PMF run(s)” 4l
1
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A] H e
“no average” S NFEAL BN PMF runs
“compute avg. (save single runs)” THEIX LS runs (I E FFARLE A run. BT
I\ 3&E A T/ & PMF runs
“compute avg. (only average)” 5 I 474 PMF runs 1°F331E, 7E SoFi H. iX

A COSPIE” EIEXNVFZ runs ZEATTFIIBAEOC, 1X
2 FEAE IGOR A HAS PMF runs I HEIL “ AAFEAS
/& out of memory” 1)@,

HEE, X bootstrap runs BT R (N 6.4.1

7.5.2. P (¥R MEHEEI

PRI DR S5 R AR 0 288 BRSO T RS “JRE raw” B B 23 HER 1~ IME
“HE/NES hourly” « “HBEH daily”  “4EE weekly” « “4&FH monthly” Fl “4EEE yearly”
HIHERa] LIS N, HRB ST A BT PMF runs PLACHEAS runs HSFIEBEATACEE . b
Ah, F AT DS HILE SoFi HR R PG R Le s 4l (ALK 88

BIMEOLS, FrAEEREE A, WA SR .

BER, X KE PMF runs TP T REERBCFIEEEEZIE . AN-FIHIEI “ 7
HIZHE data stored of” FIRHZEH “VPh 672 evaluate quantiles” FIEHERT, APPAG
IR SGRBNEEFIMEMRHERZ, TR FEK 2-3 £5.
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Select_PMFruns

b

Setti
FChoicebasedom]automated selection v | -
avg. PMF run(s) compute average (only averag: ¥ |

| log file (actual HDF file)

Select HDFS5 file v

E] 3 settings_avg E‘@I
type of resolution

O an
raw
O hourly
O daily
O weekly

[J monthly

~

v

x-axis type run nb.

___Choose PMF run(s)

Q. Abs. values Rel. values

144

0.4+

0.2+

iterations

(Un)expl variation

t
1.2+ u
[ ] P r
1.0 |
} ol §lr
£ 08+ 1| P
g i
G o8- | j

4] 88

7.5.3. HEXHEFHAK

HE T4 (AREZHAER,
HER, AeETLIEEEER TR, BEITBAMTIRKIKRE.
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data stored of

all A
input data (MX)
solutions (TS & PR)
fractions (REL)
residuals (RES)
variation (EXPL VAR)
constraints (a values)
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[£3 Select_PMFruns 5 factor_specs_panel =<
[factor 1 [ @
) . Pq model_txt_factor_specs
Choice based on: automated selection
0 factor 1 P
Select HDFS file| Zurich_10BS : 1 factor 2 e
' log fil | HDF fil T P
avg. PMF run(s) compute average (only average ¥ | |2 "¢ (mf’i___?__:,_ 2 factor 3
. 1 3| factor 4 /
x-axis type nb. of factors v | |avg. settingl| factor specs |
_ 4 factor 5 c
_ Choose PMF run(s) 5 factor 4 + factor 5 ;
QQ,, Abs. values Rel. values (Un)expl variation 6 factor 1 + factor 2 + factor 3 s
7 I ||
Modify factor names
Combinations, e.g., addition of factors is supported for AVG only!

WITT O ~6G 3 nE e~

nb. of factors

K 89: AT R S T FE e R - 2 /7. A K DL BRI F RO & W2 mTRERY, B an e thos B b,
SOA (KAIF4+AT5) MPoA (AT 1+HF2+HT3) &

7.6. R RHIBARE B

NTHIA2H SoFi 25 ST I ZE K, LLRARAE 24T PMF call £ R BRI NSECCH:, FEil
B BAS PMF runs 45 5 0 e P RIE I E B . IX H2 A 7 B AR, 3 B AN N B (T A 30
., RNIXA]RE S 3Em it in .

7.6.1. GRICHFILE

F H 3%:SoFi: 45 % roo

“:Variables”

“:Overview”

I”

“:Fina

“:Plot”

“.Graph_macro”

t:SoFi:Results

5EGREPH KK A AR, H A MR B e
T A2

5P 85 AR IGOR wave (I, 7.5

IS 2 A, B B IR TB) 2 0 R0 IR IR VS AR B, B SME Al bR v 2,
PR A AL R . IX e m X T IS 220 SoFi AR AR, f#iin
% ZEFIR BEAT XUAIHLIE 73 B (Petit et al., 2017)

22 FH '] IGOR wave
FH T Mg ST AR A 25 1 B 2 R 1) %2
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“[HDF filename]”

“:[HDF filename]:Parameter”

“:[HDF filename]:Overview”

“:[HDF filename]:Solutions” (G
kAT

K 90

7.6.2. SE

GRS AR BLSIH

N sens_| (L 90

B, REE | (sensitivity 1),

U B AR R

SR ME-2 BWSER#E. 4 FR
/Q\I/fq:\ éﬂ [ER )

| Data Browser

Curent Data Folder:
B root:SoFi: Eff _Input:

Drentay oot -
_J‘l Waves
/| Variables =
§J Strings @:% Sofi
;:I :;T; 1 [l Extemal_data
— {5 Reference._ts
Mew Folder... | (-2 Refersnce_pr
e = - Ef_Input
P =] @ Resutts
|Browse Expt.... £ Variables
{T‘ + -9 Overview
— i {29 Final
figis {7 sensitivity_|
m| [ Parameter
e - Overview
gt 6 H {3 Solutions
3 £ random_|
+ {9 random_|!
{29 sensitivity_||

LA ]

NN R EHS N
FRPE . BALFERFE L H

5 PMF MR R (W 7.2

PMF I8 FH % PMF runs, WIERIXEE runs Sk
S (WL 7.2

AW EZERSECCHFFE T PMF A MITA ARG R, solution_para Al batch_file. &

ATk AE root:

7.6.2.1. &2 Solution para
Solution_para f& —/> A IGOR wave, fREH T 17 MyBEH T &P —KGEE:

»

solution_para[0]”

”»

solution_para[1]”

»

solution_para[2]”

”»

solution_para[3]”

»

solution_para[4]”

»

solution_para[5]”

»

solution_para[6]”

»

solution_para[7]”

SRAREZE solver [E B

SoFi:Results:[RUNNAME]:Parameter:.

PMF &I FE A i IH — 14k

Robust 120 &
Sl SR E U 1 A
R BB A TR 1
C3 18

BI{E

PEAETY weight model 2584, U554

U N weight application 287

-117



Dafalgsfica}}

” solution_para[8]” 5 co2 MHRAINE

” solution_para[9]” g A&

” solution_para[10]” FEXALE (C{ED

” solution_para[11]” fpeak {H

” solution_para[12]” a [HFEMAAREREN afE
” solution_para[13]” TREH TH3) pulling 24!

” solution_para[14]” “F-15) averaged 15 M L 23 70

” solution_para[15]” BT cellwise 151 EL A 2
” solution_para[16]” RE T 4R 24517

” solution_para[17]” L

” solution_para[18]” Z TPt (8] 43 %2 multi-time
” solution_para[19]” INErE =t

7.6.2.2. #LALFE T4 Batch_file
HEALH AR — D BUE S, A& HEHX PMF runs {5 B«
HEZEHMN: batch_file[PMF run IRE AR HE LI R B &I 22 4K]

batch_file [0][0] PG

batch_file [0][1] [i] 5 PRI 145 B R B AR R

batch_file [0][2] WREhZE

batch_file [0][3] MZEG], RIS S A AT Y

batch_file [0][>4] L5 S (BT (AR /B R IR SRR ) o FEANLIR (I

B FP31) s DR SO ) A — A A 5]

7.6.3. FEER

F P 5 CHRES PMF runs B S 1404, FEESR T “Nlb 23 HTi&#5(%) PMF runs” “lll.b
Analyze chosen PMF run(s)” )5, 9./~ PMF runs #f N\ (I, 8.1

“:[HDF 3 ff-4]:Solutions:run_0"
Hrr 0 /83K PMF run B4, BIHEZREBIIEE —IR run. S50 CAFHEH B ELLRER:

“currlog” [T PMF runs [ H &S (ME-2 18 H &S0 ME-2 log file)

“Input data” BN HT PMF runs [ PMF input 3C£F. X 5610 boostrap 5%
(6.46.5

“ini_file” AL AL 1% ME-2 I$8 2 U ST IGOR wave s

“fpeak_matrix” WRPAT I fpeak runs, NLRAFHHE fpeak 15 .
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TG RB A AN B 7 P e d, B “raw” « “hourly” « “daily”
“weekly” +  “monthly” /8 “yearly” .

“sol_ts/pr” & PMF 45 %

“pr/ts_constr” TaHARMERE. B —A 3D, yi EARTFrEE, x5
FRATHER a 8 FRA LR, H=20 58N 2L REMELHK a
8.

“REL_pr/ts” T 1) 7 2710 R0 K]~ 9050 R A P R G R 2 o ARG R 1 R 2 A 4 D ik
HALH .

“RES_mx” B 25 e o

“RESW_mx” Y Uik 22 HE

“RESABS_mx” ot Xt ik 22 5

“RESWABS_mx”~ 44 o ik 740

“Q_mx ” Q %Elzi

“EXPL_mx” I o 1) 2 A P AR R RO S A R AR A R IR 1, x ARERINTH], y [REA &,
z REHTH=E.

“RES_ts/pr” FI A A [R) S 28 1) 3k 222 o B[] /2 7 A P - 3 ke 2 R e

“EXPL_tseries” 5 i 1) 23 e ) i R AT AR A () AR A R P
“EXPL_profile” I R 0l A A ) A B AN AR AR ) AR A R
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8. SoFi - PMF 731t

8.1. EFE— PMF run
PMF_analyze Mtk (& 91 K 61

“General information” B& VAN “IEBFEH TR Z A PMF runs Select PMF run for
exploration” . “FHALFIZRF AT PMF runs 1115 £ Info for all
PMF run(s) in adjacent list” . “JfTik PMF runs )% & settings for
chosen PMF run...” #1 “ 51 PMF f## Export PMF solution”

“Overview plots” Rl YR DTk B (8] 3 51 . R DA S MR e 22 I (A 0 ke 22
TR ZE . AR TR ZE . Q)

“Detail plots” GIEL RFEL 8RB REST REETTEL ISR
HR £ 4 &

“Averaged solution” TPl PMF R Z B, B TR 1 R - Ui, B TR AR 4B Y a
fH. UEH TP

PMF_analyze | = “ S@_

General information Overview plots Detail plots Averaged solution

Select PMF run for exploration i Info of the PMF runis) (AVG.) in adjac. list

 boot 230418 run_4 nb, of runs considered (abs) | 198
 boot 230418 run_5
boot_ 230418 run_10

- nb. of runs considered (%) | 19.2
| boot_230418_run_18

/G (avad | 0.147 | st 0.016
| boot_230418_run_19 e DA Al

 boot_230418_run_35 median | 0.143
| boot_230418_run_38 0251 0.139
| boot_230418_run_46
 boot_230418_run_56
 boot_230418_run_58 miin | 0.096 x| 0,193

P10 0.126 P90 0.166

 boot_230418_run_61

| boot 230418 _run_65 < o
boot 230418 run 75 Settings for chosen PMF run from adjac. list

 boot 230418 run_79
 boot_ 230418 run_85 Consult log file of selected run

| boot_230418_run_86

boot_230418_run_87 Swap factor position of single run
| boot_230418_run_89
| boot_230418_run_28
| boot_230418_run_100
| boot_230418_run_103 - Export PMF solution

Update family colors of single run

| boot_230418_run_105
 boot_230418_run_106 Export selected runls)
| boot_230418_run_107 or average of runs)
<

K 91
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8.2. _“ IZIAL;\

8.2.1. 1%&%F PMF runs DIiHHITIRZ

FH Pk BN iZAS B ) PMF runs (—K—4>run) o 1 “%dE DATA” TR P AL T 40 [H)
IR T h e, X OV PE Y, DUELE F 2l & 2 A PMF runs BTSN

YA LT NER GGZ N SHIFT B2 BGE 4arE s , mFEHE 7T “iHHE1FH1ME
compute average” (i, Fehler! Verweisquelle konnte nicht gefunden werden.) , I~ 3fi#

FilE hgs B2,
8.2.2. FHABFIRHFE PMF runs 115 B

WHREH T “compute average”, il 2 BRS 5 PMF runs [— MR S iHE B .
(1, Fehler! Verweisquelle konnte nicht gefunden werden.).

8.2.3. MHHMFIRFEFEHK] PMF runs KR E
“consult log ...” Zxit ME-2 N 24981 runs 5 AR H E 304

“Swap factor position...” WIS A 52 )R AR B2 R I Rl 4T 1 AL B Ak, FH P AT LA
BT SR - T H AR 1GOR 1 24 Rl /i 1
PMF runs (& 92

Define news order for
factor positions

Swap factor(s)

[ [o

old_pos |new_pos

ERIC RIS RN ]
o

[TREE R (=]
w2 o

K 92

“Update family colors...” IHAZ4HANAE SoFi KIEFH F g LAY family BB (W 3.4.9 X
{2 IGOR H Y Hif /1% $ 1] PMF runs.

8.2.4. SH PMF 1541

—H B GRS N PMF runs Z55R, € N PMF IR, LIS HOA G txt
A.dat SCIFo MR T LERBE ST rh e A2 BN IE A2 T M (A RORE IR , A
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IS . WS P IR TR S oAt SCHE, AT DGRBS PR I ] 2 51 /1A
FPIE A S A St BRI R, % T “ S HIEEECF PMF runs Export selected or
average PMF run(s)” &4 2T IF—ANXPUEHE, P W] DAFE o5 SO 44 SR =X
TR TGRS (8] 7 5105 70 T o TR 2K LAAE 53 B analyze (Z062) THIAR B304 + &
PR TR] > R G . 3% R 4KSE continue J&, BT — AN SRR . KRR TR
LA zefir ZAFHS S CEFEFIITIRR) St BE i I .

8.3. TFIHREE Graph & #E Data

—H PMF 4528 Result [Hik (ZLEIAROD 5, PIATHER “EE” M “8dE” thasi,

AESEEAHIHET, Bl fE mean LA median £x. Fox
B (Z8 line. A point. 32 X cross 25) .« 15 K/NEE,

AL 5EAR A LT, ] e (8] 7 4 B H AR 26
XL FHIM (& 935.3.15.3.25.3.3

“Graph panel”

“Data panel”

pm.. [ = 23] Flem.. [= 1123 =

B PMF_analyze_options

.GRAPH i time-selection overview over time class(es)
h Average v .
pop grap : - hou(s) | day(s) e )
= = Time series - ChLo Gl
close graphis) -
from current tab default resoluti b all M all B4 all ol all
- b0 B weekdays B January b 2018
e mean ¥ y-type solutio ¥ [ b weekends B February B4 2019
- - b 2 b su B March
y-var averag v b4 3 B Mo B April
i Lol A 4 4 & Tu & May
type line - norma ~ s M we B June
i 6 B Th B July
style[16: — ¥ b7 M Fr M August
abs ~
3 v o 2 bA sa B4 September
= other [ B4 October
win |(CUITEN ¥ i 10 M November
v
BS mean I(Q Decembe)r
New
Aidd Select based on
Remove last class / time

K 93

KO AR BT N RSE B SR VFIEFE PMF runs, BUEFETHE TFRAMERITEOLY, B~ 2
FPFIME, TERe R EITI#E] “F ML E General settings” Fr%2 1

T ARREEEENRSE T FERE, AEBEICA D “LMHEE close the graphs” . 5
M, SoFi & 2% IGOR waves NI IHFENTE, AF1RLEE,
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8.4. HIAKE

Rl 18] 3 51 R U %M@%L%‘%%TW&"TWJ@ R B HAth e X, SoFi KAl FHBRA
1 1gor Bt (W, 3.4.8.2 K1 94 ] 94

T ZRER, ATLLERAE “a [H” Tk, B, 7R Frs i 52 21 2
. & 94

3
010 | test_liFrun_2 I factor_1 80:10 Thest IN_run_0

C 0084 factor_2 40

2 o] = o A M

5 0044 | | o1 -40
0.02+ | | -
oo =~ AL - i __...||| .___,..|.||I |I|||.. 012

80
60 — Gl 0.04

*10° prnor

40 0.00

%

: = b e
i
1

=3
2
5 w
S 40 IE,
2 H
g awvalue: 0.2 E
0 2 ‘
020 | | K
5 015
- 004 z
5
0.05 o

J..ll JHJLMAM"

S I
2 e '“f'mMH!HHMHHHH
R : QMHWMHMMHM
N
2} : ”?mumumnmnm
gﬁHHHlHHHHHHHM
& 94: DAL U il (EL)_ﬁE%%E‘J%%Z‘é Eb . E%%ﬁ%%mi@ﬁ;?ﬂﬁ&ﬂﬂﬁﬁ (IQR) FIR.
R orik (2D MHZWERZE CGF) HHPMEERR, 1QR MZRTEEIFT 10%3] 90% A0k
K.

8.4.1. K85 4e e kI
MRS AFIGOR H (I, 7.5.2

WSR3 HZ RV, FramEF A LAt “IES normal” B cycle K. TTH
H AR H A4 . &8 8 HAR4E diurnal cycle over a week (B[ HZR{b#E 43 A TAEH,
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PLRE A st 3 e A R AR H P H AT A  RRREAM. & A RIHMEERE. SFiE
JIE, F—MEERRBESE. 5 T/EHMECHENERILE.

X T 2N HE2 T [1) Figaero TD PMF CHUI [P A2 R FELERD) , X 2L A BARA T
ARG AT R EE 5 — AN — A, RoR — AR BT A, R “ R
J& desorption temp.” £,

XfF Figaero TD PMF, £ “IETHEME AT 43 7% filter-based resolution” Wr] H . fif ik
T, A CRIEEANIE I JERD B — i Beisk, B ]2 21 BAE R s S A\ e
X W aFs], MAERRE. EXE, Fraka “IEF” PMF ) E BB R .
FH P R] CLZERS (8] 77 20 (R 28 6HE AT 5 b R AR 2R 7 =Xz [a] )4t .

8.4.2. KAITFIRIERA LI

76 “GRAPH” THAR T, AT =7 HF 7 SR iE IS R x fliRostioe. &

& “x dim continuous” B, KA FIESEN x B, XA T x H ERARENEGE ERIER A

i, Blan4 @ eiE S B PMF, DL 2 /BB W IIN B BRI, 22k “x-

label” B, SoFi B LI “pr_txt” HEIXAEE, MAR x H LR FRR.

“Factor specs” P SRR 24 Bk 0 2 A B B R A 2R s
ARk, W3R A “factor [nb]” .

“contr. weighted var” by, TP C e a1 L I N || RS Vo= 1 YN P S E B N v e
(& 95
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1] PME_anlyze = R Em. [= ]88

General information Overview plots Detail plots Averaged solution .GRAPH.
T pop graph
| |

S 1 E |
| g 80 —{ Test_run_| x, ;ﬁgyﬂ 5 <: close graph(s)
| i " e L from current tab
e X 2 ;agor_pr_i s 3
| = a0+ r AL P ; repr, mean v
[ % -#' i‘! .?fn o 1] ﬂ | factor_pr_5|_ 4 :
i 010 < x axis | |eft 5
5 008 i;i :
B o006 x up to m/z 100
=

Jou Jen

x
g g; 4 1 x “#‘x’; x dim continuous

0.00— ¥ x-label

s a0 o
| 2 x ” " o a-values
60 = .
| = x ulling eq.
o il - *x "i; *l"‘ - g » '! 3 :actorgs :cs
| 2 20 — WK "ﬁ' - "'H.‘ x e L 5 p
R % v/ contr. weighted var.

o-
0.25 4
0.20 4
:15:~
0.10
0.05 L
0.00 — : Update / New
0.12
0.08 -
0.04 o

0.00 -

©prnor
Jou Jea

Add

Jou Jen

Remove last

variables

K 95

WSRO E AR 2 T H e X family, AT DR “4% family Z& £ color with families”
1. 5 HRfamily & (8.5.6.1

8.5. 4K

8.5.1. 5Lk fraction

SoFi 1] LLilt AR bar F1Uf pie B, DAL BB R: WHoTEk, CMBEFRAIER, K
FEREIN AR ANFRSE o X Le 2k LR ] DAV (R4S, Rn] AYT RIS 4 i e . X T 5 &

FHSCIIARIRIE, AT LA LR 7 AT 7048 o8/, s fE. & E 056,
0] DL 7R HEAN 5 5 X TR e S AR o 6T a) R A0 OF B, v DU A 58 . 3,
AP TENLA 73, fEPFEIZR RS PM R, TTAUNZE PMF 5 2IA LA . seak,
FUER A LLEF S BT, LGRS B 7R HR family {58, AP AT LLE BHESE: bar; pie
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chart o
1.0 104
test_lll_run_0 W factor_1
T var. 55 ¥ factor_2|
factor_3
® factor_4| 08
0.3 = factor_5|
06
£
0.6 2
c & g
2 ) 04—
g 8
0.4
02
02+ 00
5
b
£ 9 ¢
g 3 3
e = $ ¢ s %8
g s bt kb S R 20 40 60 80 100 120 8
hours variables mass contribution

test_Ill_run_0 HRTest_run_0, factor_1_H Rfamily\

23.3%
3.08

fact 5 Criogt

Test_rurﬁ

37 4%
0.37

unexpl. noisy|
%

007

unexpl. real
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cut -
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8.5.6. HR /&

WMRGE T A5 & family 15 B SR &, LN “speciesfamilytext” , WA DL )
“HR-family” FRZET1, MEAMNETFEAAME PMF SINEHE (S NEWE, U 4.18.2.3

8.5.6.1. HEBJEIE Stacked profiles

XF T HR-AMS BHE 34T, SoFi SCHFDE 7RG B 1Y) family HEZRRA . X EIRE R UMR i
F, B family #HERAE R, XS ORI 0T 5 T, S E RS T
DAFRYE family #4735 . tb4h, FrA R #EC# 7 OM:0C. O:C. H:C. N:CHIs:CitH (&
113(Aiken et al., 2008) flI “Canagaratna ambient” (Canagaratna et al., 2015) J57:H T 7 ¥4tk
XL

OM-OC 238
0L 105
o e HC 107 1 Cx
2 P N 0028 § b
i 0.2 5C 00038
& 014 = I CHO
B P SR 8 otamn 1 CHogtt
S i N1 " CNH
5 387 IH 5C acomes I CHOIN
o ‘&:C 000555
o 3] | j_ b o I CHOgtIN
E OM-OC 188
% B A ) cosa : " ﬁg
5 012 HE128
2 2 NC 007
& i 5.C 000143 1 2:4
a 004 3 T
000- -J-l Jﬂ--;ﬂ-ﬁy § =
L 024 HC 124 30
= . | e A
= 0.04 — 1y
i ] -
0.00 — =IJ— :&Ldg\;g};a? 1 other
= 012 o z HE 135
2 0.08 4 ;:ugﬁ.]_
& 0.04
T .J_.i_ e ]
s 9207 HE 128
2 0154 M.C 0008S1
E 0.10 — S (000558
o  0.05+
0.00 .'_-ll_..i,_ o | |
i G 80 80 100 120
_variables

113

8.5.6.2. FiEHA Mass defect

B HZRIE T, Kendrick Jii & (Kendrick, 1963) il & FH TR BN AHZE JLANFE A BAA7 (K] 5]
FAWEY), 1M Kendrick JiT EHREH (KMD) 70 A3l & FH T rT A AL = A R4k . PRI SoFi AT DA
MRHE Kendrick Ji7 46 1) )5t & i B 5 S &2 il ot & Bk fe BCE T 32 48 F e AR RS 2= i
Aerodyne Fll Alton (Alton %%, 2023):

m Kendrick m Kendrick
KMDm = —  ————223%¢ _ round(— * —____hase (30)
z IUPAC.se z [IUPAC,6e

KMD FJ 5 7322 W B RS 1 T 25 Kendrick AR 507 5 TUPAC AR BELA I LU A AH T 1) 22
B, P2 P& NI SR i S5 Kendrick 2EARBA7 5 IUPAC A B A I LU AELAH e 11
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gE . Kendrick (1963) #&H CH2 fEARARAL, MNIRH WA T HAWRAL, SoFi H Y
PRt 4 NI RAfLIERE (K8

*8
FEA AT Kendrick & 7 FLfy IUPAC A LA
Base unit Kendrick base unit IUPAC base unit
2C =XUEAAN) |12 12
12C1H, 14 14.01565
180 16 15.9949
12C1H,1%0 30 30.01055

FiEsEE (K114

PMF analyze [= 28] e (= R3] | B em.. [= (2]
General information ~ Overviewplots  Detail plots  Averaged solution GRAPH DATA
Fraction ~ Standard  Scatter  Residuals  Image  HR-family pop graph OfflineAMS rur ~
Profiles w
close graph(z)

from current tab default resoluti «

mean ~ plot|mass d ~

base|CH2 ~

coler | familie ~

style, 4

size log(int ~

Select based on
class / time

Update

K 114

8.5.6.3. U * T H 44 & Van Krevelen plot
76 50 B 4E A &l (Van Krevelen, 1950) 5 H T & 70 #F5 Bk 2 i KR e, HA ML &Y
PICE LR 2], A SRR R R, 7EEH (K 115
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PMF_analyze |E”_§Z§_‘ ’j} PM... ‘il E;g | PM... I'=
General information Overview plots Detail plots Ghal 2l
pop graph Average -
- Profiles o
close graph(s) -
from current tab default resoluti
mean ~ plot Van Kn =

y-var averag v

color C numl =

style] 4+ v

size log(int

Select based on
class / time

Update

Kl 115

BT o B AT DLE R B s B AT 4, BT BLIG A A BN iR CTRRD minimum
intensity (floor). IXJE A 1 7EEUHE 5B ) LANE0E ) A8 8 XL AR T

8.5.6.4. TkJR-FH( 445 Carbon number distribution

Bk R B o0 A AR SR S 5~ 2O B I8 T 0 A, HA AR R B - — 2 A A RIS 7
25, BEBEREIER, K, Sofi XFFETHFENXH family, F|AYEE. H:C fil 0:C
H9532E, H:C Fl 0:C HYYEEE Al DAEBR (3 B T RS E X (WAFARTEL 9) . SoFi 1] LA
R Z WA MR (B0, (H0)3Hs0) .

*9
SoFi FIRAE | soFi i%Hy
<1l1 <11
1.1-1.3 >=1.1&&<1.3
13-15 >=1.3&&<15
15-1.7 >=15&&<1.7
>1.7 >=1.7
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H T Al REAR YE =R 5 T 2R A% S N T pg BTk, AP /LIS E summary pie
chart (K116 B 116, £) . HENIEEIZHLSE B A GE 1E# B R,

! HR_plOE0_0vs result wave. 98 6:. (o= [F 2 R | i R plot0:H.C_<1.1 s resuit wave_103.8:

020 verege/m 020 [ 2verase]
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0.06 o
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0.08 4
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0.04 o

000 -

T T
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5 10 15
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8.5.7. 285 Category plot

XL B T X EIRE A, FE T XK classes (702 L, DUEF &P Hr Al
PEA. IRFE. DTMREIZZRAE . KK PR EE AR ER, U ASF S5 ) ok 1T
T T AR LE B o 3 e R4 Gk A R A BOAS [RDREAR ) B S B oA .

P B Hrn] B A B s TR 2 ] AR AR X A AT DAV iAo bAh, AR ALEE — NN
Dae, RUER— B LS B (117
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m—
[£5 PMF_analyze B PMFa... [= IT=[[E pMF a... [=[=]
General information ~ Overview plots ~ Detail plots =~ Averaged solution GRAPH DATA
Fraction  Standard  Scatter  Residuals  Image  HR-family  Category pop graph Dummy _fully_cc~
Time series i
close graph(s)
from current tab default resolutic ~
mm factor 1
m factor2 - - o1 v
adtors mean y-type|solutiol
m factor 4
m factor 5| y-var ~
m factor 6|
abs >
Select based on
o= Update class / time
s
=

117

8.6. “FIJf# Averaged solution

AR TN T M- PR e m A, JCH X TS PMF runs. ‘BB & X T PMF input %
PWEEREENGIHEE .. B PMFIRZERI L. BER RIZAR10 1 a {E Se1H FE I 18] 2840 0 1A
TIRIESG . SR,  “iRZEMETE error estimation” FREETAEEALE I (AEES)) PMF runs
(1) PMF % 22 I 23 1R B b & 45 E H

8.6.1. EX Repeats

BT bootstrap BX rolling PMF B, 5 34 S A% 1R 4004 s vl e VA HH LTE Be 48 45 SR o X il
Al e RAETE: bootstrap B A IREE D criteria B E T AEH A& 1T ILBIEH. “repeats”
FREETIA] LU 7R: PMFinput 2088 78 S5 A2 T35 PMF 45 55 J5L 46 PMF input 204 /8%
TP AN[EN A S5 repeats B . (LA 118
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PMF_anaIyze [= “ &3 |

General information Overview plots Detail plots Averaged solution

Repeats Error estimation employed a-values t-profiles t-var, of profiles

Statistics of PMF runs. _ Statistics of repeats

nb. runs present (abs) | 2193 aug | 166.014 | median 157
(%) 36.91 stddew| 84.55 Q251 101 Q75| 242
mussing time-pts. (abs) | O P10 52

(5e)1 0

350 | average nb_repeats
| non_madeled

amount of repeats

! T ! T T
10.08.2018 30.08.2018 20.07.2018

dat

118

8.6.1. FiEIRZ{LTH Mass error estimation

N FH BRSNS, 4 bootstrap (W, 6.4.12.4

(31)

spread
PMFepyor = 100 ( )
i

mean/median
For i 22 57wl DA B DY AL B8ORS DU Bz TR i 22 5, BRE NI A 52 i AR HE 22
4 Z 7 ospread SWME B BB 2 mI N, MBS EAEHNIRE. K
119((q3—q1)).

mean
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30 [average] Tacor2
[ mean (57.5 %)
200 i -- median (42.9 %)
25
- |- 15012018
‘e 150 s
é.” |- 10.01.2018 w204
ey E
g |- osd1201 3 E,
= 100 i g 15
g 31122017 %_
g e
w ; |- 28122017 = 404
d o
50 - —
linear fit - factor_2
0.34 +0.01) x+ (0 +0), R'=0.45 5
u Wi x
L, IH
0= S T o bl | 0 1 1
0 100 200 300 J ! ! ! g
0 1 2 3 4 5 8 7
conc. (median), / ;Lg-m'a IQR; / median;
K 119: PLIQR KR 2 F 5T 2 B A5l (2D DLRILRT R bR 2 B i B D 4. 1%
B E R 2R RRR—, DA RoR, BB BR) +/- 17%. e b, Rz

TR IE L BAA A BE 42.9% KRR . BRIIL, RZEN +/- 21%, RIOYREEEI ] A i (/N (E AT
AE -3 B K A R i B AR 2E 57.5%

8.6.2. fFHN a-1H

FEPATBENL a- {H random a-value I, FIUILEE SN PMF runs H, IARZS TRl 404 T Frfdi
1] a- (EBER R AL g s, IF CAR e e 2 A B R A2 (ILKE 120 & 121

a:g : 120 o factor_ts_1
0.6 80 o M factor_ts_2
ggﬁ 40 M factor_ts_3
18- 0 - B factor_ts_4
0.8 - 1203 factor_ts_5
08 80 i factor_ts_B
g W B i i T o W U 2 40
%% 5 i, MEkS
08 120
6 —| 20 -
0.4 -
024 pareom e e — R 40
98- 0
0.8+
BZE - 0.00 |
0.2 —
485
8E factor_ts_1
0.4 - — factor_ts_2 0.00 4
02551 —— factor_ts_3
4= —— factor_ts_4
gg & —— factor_ts_5
04— ——— factor_ts_6 0.00~
0.2
0 T T T T T T T T T T T 1
01.05.2011 01.09.2011 01.01.2012 0.0 0.2 0.4 0.6 08 1.0
Time series a-values
K 120: (72) A0 a AEAE R [A] B AL R PR 75 A () X L8 a [HIE T ER R,

B 7 ME L ARdEZE L ALEOR o LB G AL, R L eR A (pdf) AT BLIEAT RTARAL
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d

—0.6 g

I} JSAO J|

043

]
—

02

—0.0

a,\,
; L LR

0

01:2018, | |

121: a (B BE I [R) 2240 PO 2 5 T2 R 4

8.6.1. t-i t-profiles

rolling PMF 5 7 1T {it i if [) A48 440 10 DA U050 o b0 A5 ST 5 8% DT~ VR % I I i) 225 o) oy P15 P
KEIREMARZE T o PRI AT DR PR A —A6 07 3. W BR3P Oy 1 3 — 4k, fdi
AAAREZMES 1 IBIEDTFE—E, RN ERRE S P AME. thh, Sofi it
PAT XA two-way ANOVA, HIFHa 56 fir A3 Al 7 2 A EL AR . F{Bix (HO) ik Tt
profile AR BT Al FIRIEER B [/ — Ao Al 45 RAE 1A “ B2 GRAPH” HHaf
M. LI 122
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General information ~ Overview plots ~ Detail plots

ployed a-values

close graph(s)

from current tab
[ up to myz 100 y-var avera___.
perform ANOVA test norm

alpha

seRREsIIisERD
pajybiam Gae

wariables
e e L R T e e e
N INNITIne

=
| ]
i
-
=

et

& 122

FH P o] DL sk e i) AS [ B 0 ~F 350 BRI, gk — 2 e A DR U v B B ) () A8 4k 7 IR

PCHR AR [R] Y BBl N HE S marquee BEATHEIL . T2 EBAE, ML RAE x il mmik £,

W2, BE marquee W& A E 5 y fll B4R &, SoFi /2% H 8 8 R R vl ik 47 %

Yy, MER G M AR A EE, BITT A marquee AH Ik 100 5 2 i) BT ik i B A~ 24 IR 1 PR
(JLFE 123: 123 K 124

‘Generalinformation  Overview plots  Detail plots

Repeats  Erorestimation  employed a-values

ERRaBENE

BERETALRE
AHNIEEIE
pajyGiam Bae

ERRE

i
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K] 123: 123
T— ave 353 vsprofe =E=]
Dupto m/z 100 Dx-tabel
E o164
= # min/ max
1] 0.14 < I 80-10 %
- I QR (interquartile range)
g 0129 L meanvalue
O_ 0.10 — median value
E o008+
2 o008
QD 004
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8 poo-
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variables
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5 {
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9. J~ToHR
0.1 THELAT AN A

5w Highlight AR$GE AL 7 — M. G HARW T, TR R EE R EERR B
fan, "L TFRIC: METERARN B SRR SRR MESENBR. HEdiEE
— MBS [ YE HAAPROR & R m e I B eAh, 38 DUAREH T m e Wos 1
Bt FEWRE: Bk RN IXAE AT U ORAN ] ey o DX I8UAE B g M il 9% . [6l— A period T
PLE 22 A7 B B4 Al o

MR R 2 m M BE R, Highlight THIAR 7T DA SZ AN F T A0 4o 5@ H A, SR A R
HEw& X, BVE/H/AE: BdE, il H A B s 22 B h e s SeAs,  lan A A2 4L
s H A E A RIZES o Highlight TEIARAT LGB : “SRHIE ] G750 highlight
period(s) (tinted background)” 1% 44T . 1%IZEH I {E overview plot F1 standard plot H {1 [ .

EI PM... | = || E@ i ETinted_background_options = _B@ |

DATA
- Period to be highlighted
Kristty _6Fact_ru ~

Time series - selection use limits «
default resoluti ¥ limit left | 31102017 00:00 | limit right | 2.11.2017 22:00
JEERE SUIL P period name | Severe haze
solutio ~ background color I:I v opacity |1 |+ | linesize O *
norma « add period to list remove from list
Name. Start | Stop | Opacity Line
abs  ~ Severehaze  3.11.201710: 9.11.2017 004 1 [
Severe haze 17.11.2017 17 2211.2017 11 1 0
Severe haze 30.11.2017 15 3.12,.2017 154 1 0
Linht ha b e e e e 1 v 1Y B 0 b

Plotting options

| highlight period(s)
inted backgroun

apply to top graph

remove from top graph
Select based on
class / time

K 125

9.2. 37 boostrap 71T

X T HRZ explore F 34T analysis THIFR, SoFi $#24L X (£) LMHHLESEIMAL boostrap
M ZFTET] AAEA KT R S AR A VR R e O B 0 R, PPAl SR LL G T & (1Y) B R B
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. B, AT ERREIE RN IESS M. 24 scatter plot H )5 [ linear fit J5, 2 H L
—NEORNRH: “BS” ST Z I RI AT T bootstrap AR . 7E 5 — M T & X
bootstrap W& . F /A LR M T AFa e AN . B3 E: SoFi HalHH explore
& analyze AR M AT CZLIEFEN: variables; externals; HAhAHCE M . 24 explore B,
analyze THIMR AR B KR A 284N, bootstrap IR HEE#. TahikE: A/ LT
B1¥E % : x wave; y wave; time wave . X = wave W1 B G M A K E .

{1 5 gen [= ]3]

Define BS settings Average BS results

~ Information for the bootstrap (BS) runs

= factor_2
ariable =
selection automated ~

y vanable Er

- Block(s) of data for the BS runs {optional)

index-based BS tseries
(- forarange.
i to separate]

01.07.2018 00:00:00
01.07.2018 00:00:00
e 05.07.2018 00:00:00
05.07.2018 00:00:00
) 09.07.2018 00:00:00
use pre-defined classes
02.07.2018 00:00:00

reset blocks 12.07.2018 00:00:00

<

BS settings
nb. of resamples | 100 v
cycle plot normal - START BS runs

Select based on class / time

K 126: boostrap M AT LAEZ) (WX HF7R) sFahik £ 24T boostrap 70 #T . thAk, WL
& X class (ATIE)

PP AT B FPE 32 LB block. XF F-4RFANER, IX4E mi 2 BMBEAT boostrap 74T, SRR
PR B A S LE @ . XA DU DR A ARSI R IR A B o SoFi
SCRFLA N R A

“Index based blocks”  ffif “ -7 FK/xyulE, fH “;” pRBEANRIIBIEHE, AT
“HI g HL create new block” kA Y I ar 4T

“Class supported block” N5 H F 2 i€ X T3, SoFi A] LU FIX L8k G gt e
“Monthly blocks” ffEH CHE T “monthly” $& HG1EH . Bk B 2h DUAE R 8] 55

HAOr A4
“Hours blocks” i C#E T “hours” , J5THIERE N H T HRE/NE . #lan,

“hours17-20” H5 QI —MLE T 5 M E| 8 KIZIF P R HIHk.
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“Minutes blocks” fEH BT “minutes” , JETHEREMNH FTHE 580, 640,
“minutes10-20” RO — M 10 280 EIEE 20 o8h 2 (B FT
.,

“Fixed length” ffi 8t 7 “block” , JEHERE AL SHE PS5
ul,  “block10” #4E 10 N AAIE—ANEE. EER, g UL
SERFAR I 1] 23 H R 5

JHIL 5 H BS_names, AR AT DLFB iM%,

TEFF4E boostrap 7M1 2 |, F /7 Al LARE SCEHHAE resampling FIREL, Bl Hr B EE 2 /IR

Hbr @ VPG SR e, UMER T EN D MAHEREEZ T, A, B DOEEAE

WRANEF ) i O T2/ )35 HE ) “select based on class/time” #4770 4. 4F, boostrap

SATIE AT ALEE I cycle EEAT, DM EEARIAE € (B 1 0T PAELE AL 7 M T AR

Vim FBgitE)

iR DA MR EE (K 127

|4/ BS_gen E=NECEX}"

1) Define BS settings 2) Inspect BS results

Define displayed BS results

fit parameter slope '_]

intercept
slope
correlation

a NV\ffv\fﬂ/qmﬁﬂkdvﬂﬂkxA

b L] L] 0

& 127: 7 boostrap VAR FREE LR, HAP TG ERZ.. BRI N boostrap VE45 M.
WRERZEMERIH (WXER) , HPESHWe Ly,

WIRPAT boostrap FRALLMETHEIA AR & M, W& H I = MR, IR,

P cycle K5 boostrap EFRTTAAL. F AT LLEFbR1ESR 7R standard representation

CEU T AR el N2 8BS Kl box plot A1/NMEEEE] violin plot. AT 72 Hik
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KRR R, B EAR TN KN E Bl BAEEE R, BME. whisker
TR LRSI (K 128

BUAREDE T 05 M geit Bt , T RS — STk

BS_gen ‘i”:%f‘

BS settings Average BS results BS cycle results

~ Plotting options

box plot
whiskers min/max  ~
cap width | 0.75

show data all
v Show mean

marker color l:l ¥
box color - ¥

' fill color for box

median color [ ~

Pop graph

Update graph

~ Access statistics

Pop statistics table

K 128: XTI HE) boostrap 20T, AT —AMARZE TURT LUK A 9114

9.3. iEME Marquee T E

PRACHEBR So VP A B R e 3 — il JRAE S — NIRRT R B FE K AL B, H
JUED I 8] B A R I — N A, IF AT AR . AR A5 B R P R Y R A
(7 PRI 1) s, RS 2 P o R 22 A B TR 471

I EE IR T

WEHE T B A LM LL “var_expl” « “sol_nor” B “sol_scat” JF=LH & DV, B
£ SoFi #RZ explore (%%t [t EIERIFTAEZR (FEHEUE SoFi I+ Bk E SoFi
S3HT analysis (Z0€8) THIBR FIAREFRI BSOS B . VER: 240 L0 i ik O F CRRr B 3% 5 i
XL R HEar 448 “userwin” , I HIGE @ EHE T B U5 0] . A] DUE i #6301 A
HHEE “SoFi EAE SoFi marquee” > “IEHESr#T 1. H Marquee analysis tool” [iE# “iEFE
i [A] X select period” B% “¥ NIEZENE I set as active window” 7 [l iEHE M . XHF4T
FHan s B HE IR « 1] 129
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- e ey
Marquee_gen L= L] es ]
Main options Additional plots
Chosen limits

selection: from graph ~

trace: factor 4 ts - from windows: | Sol_nord

Marquee left: | 26.00.2018 22:36:31 | Marquee right: | 30,11.2018 20:52:10

Marquee top: | 2.0867
Marquee bottom: | 1.8858 :

Select windows Graph options

[ Sol_nor
Sol_scat style| marker
Sol_nord

Statistics

+/ Show statistics in window

Subwindow for selected data: box plot

hisk i =
Update window list whiskers min/max

remove ALL color waves (selected windows) |  remove LAST color waves (selected windows)

APPLY TO SELECTED WINDOWS

K 129

FH P 5 2258 SUBASZ RAE N “FE1E base” SRONFLARE 1155 (1 BOGERIN (0] B o FEHER: 1) &
FE/RTE “ME H fromwindow” ', 1] LLE S Ef] “sol_nor” B “sol_scat” K%
HESHIEAE LS “ B NTESNE K set as active window” KFE 2. trace 4> H &I T NFTIL &
CIH ) trace, AT L@ N hz g 4T 5 0.

FHPAT =AM TR 348 356 87 A5 FH (326 3 B AT trace A RO -

o “JIEF From graph” : AT “set period” I} marquee FrifisE HIiA . X LL
WSt BoR R F, (H R A s S marquee (B2

o AN use classes” : F AT LLEFRAE PMF 2 1 G148 () HI BA m B 2RI
PMF i€ SCH 2R DA K AT gk Fopds A 4 FH B9 20 2 A R E U os . —IRAT DL
B H P T RLERR G INZE A . T ek, B ARt — N R 5
o “IBEIEHTE2LT] new class from wave” ) UK R 5| 5 NI @8MMKE ( “TF
NI IHT 25 add new class manually” ) . EiEE, XEEHEHTEEHT
PMF THE IS (] 72 41 /DR IR0 () ISR, S fs 28 1280 /i) [A] 4% select based
on class/time” IEIHAT L KN TCIEEH, BN R G A UL,

o “AEMIPRA uses limits” « AR LLEATHIA PR 1252 H AR R

f£ “HEFEET 1 selectwindow” T, FILLEBHUIENEQME L. JRESIAUE 5iLE
FSELHIE base trace MFHCEEHFEMIE O WRIEFE T AFRILLE O, FIRSEH. W
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RAELCIIEE R T W E H, SIRASEHSER, AP RHESD “ R @ 5K update

window list” .

P RTLLIERE “ BIRIETT graph options” T T iz 3 L4 s AU 1B FE A A OB EL A AT
[85%

A DAE RN O R BoR i s 1) — gt S B Wik “EE O BRI E R
show statistics in window” #E, WI7ERRANE DI Bos S8, ME. brifEz . ThArERn Y 45
f7lE] R interquartile range (1QR) o I RMEECHIN SIS THE B . WRFE R HAD
GitE R, AP SREELD —AEER BHsh— NG, JREEMED g pdutse “ 5
R4t E E update shown statistics” . 7] LR R AFE layer (THENE 0) KISt ER.
F P AT DAY 4 a0 & 1, nr LRI B g e g5 B e . sk, o7 BLF
055 BT IR 05 19+ % 1 subwindow A INEIE R Y. 1 LG EFE LR A, FH4 B
INEEE

My “NA T E & 1 apply to selected windows” J5, SoFi & 1ERF— Mk A i) & 11 A
PRI A FMEIE S, B elENE wave ISINEXT N & M. 05T BRI 5
P& : “remove ALL color waves (selected windows)” fitl [ AT %6 & 1+ 1) 4= 35 /& = wave .
“remove LAST color waves (selected windows)” {3 fiHl i Frik B 1 HH B J5 — RIS IS 75 5% wave.

GipNEES

M P UEFEM N E R . EFRRREEERS, 15 10 SR REdE G 242 Frik M 30E .
TEIXE, k] DOR B2 s Bs 0 A . Bos BATGHEL. O TR EIER AT,
5% /b N marquee %£#—~ IGOR wave.

WA AR, LA BT AR AN TR DA EFLEH— N TE . T&
H A PAE T B SRS AR RN Cetrl+t) o 810, EE RAEAE T B tool mode #%
EHERIN CHIZ ctrl + © o XTTRIEMES K, E A K R 50 2 s R &,
oAb, BRI HI4EHIAS control bar 452844 B8 B N BGHAN NI+ & 11 208 .
B Cycle plots. 15 = EG &0 fafh (RAEH FEUEED , WaTH. AT
hizerrp, M P a DL HEEM B EE. T PSR B8 rE vl G bric i
(AP &SRR EYD o HP e PLUERE NS H BISER I, DU R
RIS (BME. brrEZE . PAEL DU A2EE 1IQR. 10 H 4347 percentile/90 B 433 Al
SN IR
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Marquee_gen |7 = \I_IE_I_H__EQ_\

ol_norQ:factor_4_ts vs result_wave_16_8;

ve: nb of points:

Main options  Additional plots

3 mean:
3

median: 04190 lower IQR
x-wave: nb of points: 1

mean:  3.61325¢ s median: | 26132 lower [QR:
From subwindow plots

(The values shown refer to the updated subwindow plot)

= <
typeof plot |cycle plot  ~ 2 13 E
4 H 2
= 6 £
! _ 'DI 4 |
window: |Sol_norQ v eycle: | monthly cycle ~ % %
trace: | marquee_waved6_1 | @  repr: median®&IQR& ~ 8 s s
£ Cosea>cmomnzoc £
& S3560205
=3 13
ol default resoluti ~ [RRE————— VY @~ | - n
6
& === Fxample_run_0 factor_4_ts
£ ® marquee_waved5 1
=
o ® marquee_wave4f_1
/ |Update subwindow plot with cycle plot = 4| [ ® marquee_waved7 1
Add additional subwindow plot with cycle plat Calculate cycle plot
Pop cycle plot
Remove all subwindows Remove last subwindow P
0

01.07.2018 01.092018 01.11.2018 01.01.2019 01.03.2019 01.052019
dat

& 130

- BUEE Scatter plots. B &R H B B SAT M KA BRI T2 K. A BIRT
B U R PRI MR IGOR wave. IR FEEHUSE, H P @B aiHt—2 s
ELET & R R x flnd 2 y fidt rBos Bt . T EOS B, nr Lk AT AT

EFEA: EoefaE A (Hln, AbEE external) , ARG EDLE (Fln, S
chloride)

[ 1] Marquee_gen | = | B | 83 || b sol scatOfactor 5_ts vs result wave 42 8; [=E=]
_ - median: lower IR : upper IR+
Main cptions _JREGHE Sat e mean: median: lower QR : upperiQR:
From subwindow plots. (The values shown refer to the updated
type of plots |scatter plot ~ ;
14+ < 128
k] ot .
windew: Sol_scat0 > type: external z ) %
. 7 z 08
trace: marquee_wave6l 1~ @ variable: | Chloride 12 g e
Coefficient values [ & Coeflicient values
/| Usey-wave for scatter plot 2=0.10285 g o4 a=0.86644
b=0.025396 b=0.039113
Usex-wave for scatter plot sa S 10 - Roue = 005778 © . Rearesn = 0.08753
normal f L B | T T T T T
@
= ? _ 04 06 00 05 10 15 20
default reso e 08 Ghloride Chloride
-
o
Update subwindow plot with scatter plot B
+/ Add additional subwindow plot with scatter plot Create scatter plot
Pop scatter plot + Example_run_0 factor_5_ts vs - Gal
04— @® marquee_wave61_1
Remove all subwindows Remove last subwindow @® marquee_wave62 1
*
02+
* @
LRV 2 +
. 0
00— T T T
0.06 0.08 0.10

K 131
Bt Pie chart. R EoR AR A 7ok OFE] CHEEA KBRS ) o F ]

ARG PR AU o MR AN S 5 R R AR A RE L A DR 7 ok kA, P AT DL AR aE
T o
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[ = [ & £ ]| i Sol_scatO:factor.5. ts vs result_wave_42.8.

ywave:nbof points: 88 | mean: 0871405 sdev: 017134 median: 08336 lower IOR: 074564 upperlQR: DSTI7E
Main options  Additional plots
From subwindow plots 10 - - TR
typeofplot pie chart = 14.1% +/- 3.5%
window: |Sol_scatd - pie chart type: pie chart of co 124
24.7% +-13.4%
tracet marquee_wave62_ 1~ @ it v 13.2% +-6.6% |=
+/ add % value 104
add abs. value
sizeof bt 3 @
position (radius) 35 £ 0.8
-
=)
+/ Update subwindow plot with pie chart s i
Add additional subwindow plot with pie chart Create pie chart plot
B B + Example_run_0 factor_5_ts vs - Gal
0.4 ® marquee_wa i
@ marquee_wave62 1
Remove all subwindows Remove last subwindow
*
0.2+
'
00~

0.08 0.10

P 132 A 38 P BORE R [ PR sk 1
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9.4. ZERMMR Cluster panel

KR LB T K Y1E K-Means clustering Bl iz /. (FP) 22K farthest point (FP) clustering
KEREIE . AREHMIFEFREEIENE ZHAEER, S0 Igor HBIZEH.

9.4.1. FEJEIEIN Cluster options

7E SoFi ', WULSREARIMAE (BFEER. INTZE. BRI , PMF ISR
FE, LA RAE £ PMFruns, A LLEE PMFruns fA5 & . 7E88 PMFruns 1A RSN T,
A — NIRRT DO R bR N P IR B — 587 . (R —20 R, DA0E Ui AL

¥a:

custom data: “LEFEEHH T . B EFIIFIIEE ARG, Rtk 4h, 4
HEHAR N ER ARG BARER DN N Rk sE, KU AT IFELL A5
IR e FAT e, B ] DS 5 5 (bR T AR criteria panel AR IFE SR
N, ERE/MNTEANG, & “SAN wite” , LR HIELMPFIERS

PMF input matrix: A7 20— D@ L. B4 BN PR R 2L

Variable across runs: {AEFTIEH] hdf5 SCAFHH 24 PMF runs AT A FTH . 7E58
AV IR AT, P E AT EE LB D— RS FA TR E. i, X
FIr PMF runs W —NERF I BT A TR FIRIE AT 2838, R P B e 0 R 1€ LA
Bk GEIG. s BT x , tHMEEIFETRE, SIS, Nhegsh
FIH T AT DO B B A BG & AE. ook, SR Pk i G SRR TR, lmT
DL 2% “ 48 UK I8 scale factor profiles” [ 5 i HE Sl 4 Ot . 4 5720 ik,
AR Tk e AR Rl 1~ (m/z)sf,  DLIZET G hn ot i R u A XA . B8 2 4075 ]
DATE (Aijald et al., 2017) 4R E] . BT 2 EHXS NaN B2 A FE I, Rt bbig mifUiE
FH T U5 A E B, KN boostrap 125 1% I 18] FE 41 41,2 K %2 NaNs.

X H 2 SR AN PMF S NFEREIE DT, 25T 251 /i [E] 1) £ 4% select based on class/time 1%
TP H, wr DAIE RN % e F T R RS R 2R B8R 18] . EAN A runs [B]ZS 2 HEBML R, I
IR T SR R AN T, T SR 254 g SCHA TR 58 SR 1) 5 28 SR 1 i ik
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Cluster_gen | = ”_@_J EZ@ |
Cluster options Scatter plot Silhouette plot

Define input data

data: | custom data

Time series 1 var_[CO2]'
var_[C4HT]
default resolution e ver_[CAHOT

| var_[C2H402]'
reset last var_[C2H20]'

vaniable: |43.055: C3H7 reset list wvar_[C3H7]'

datatype: variable

save list Ioad list

Select based on
class / time

_ Set cluster options
clustering type: K-means -
Initialization: |nitialize cla = Nb, of classes: |3 =
Distance: Euclidian ~

Dead classes: Keep the la: = | Termination: Max class tr = Termination: 10

INITIALIZE DATA AND CLUSTER

& 133

TR, HEBERIEI. SoFi SRR A RN REKIEIT: K-Means FREMEIZ 1 (FP)
R BT 1gor KIBRAI, TEES PMF runs Z (B ZRRAEEN, (R FP RIKIL TN,

FP 225 FP clustering:
- -Termination: #ffiE &A% 11

Numbers of clusters (ERi\) : MJEREEX R EHEM K ILHE
Intercluster radius: 45 AP B /N T 8045 T 52 SR B B 2% b5

- Number of classes/Intercluster radius: 15 EZ 1L E. & X HZ LT AR
. WMEER 7RI E, YRFUELI R CERITERL L. BEE, XM
1B R FRMEA LT, B, BIE cluster & MoRIARITE EH, WMREAN TR
H hub Bz e B /N TP EE R, THE AT REIE AT 45

K-Means 3
- Initialization: {5 E WAL
M—A2E5 class HHBENLIE BB S EUE
MRt AL B S AT 04 (BRI
- Distance:
BRJLHLAF Euclidian:  BE 2S5Vl BT HLAFEE &5 CERIAD

-159



Dafalgsfica}}

S5 Manhattan:  BRES PR NLEXHE RS (RS METIEEED
Dead classes: 15 /& FIEM WA AT “H8” 26, RIFESS @k 2k 2 A i 2R
IR IR R LA R, MRS RRIZE
R Z cluster E—XIMBENLIIME M E mean vector, LU fE 2k AT g
BRI (BRI
NIZZEIT e — D BEYLIAE [ &
Termination: ffi & AR Al 42 11
F P $i 78 AR
FREEsAX, BERME—UOAH SRR R TR A BEHE (O
Termination number: #57E % 1L 28710 & L H & LTk
Number of classes: 5B 45 1) 5K &

BN EAEHEAT R, A “YIERLEEE FTEE2E Initialize data and cluster” 240 . VT
T NaN @ AT E . Fik, R AN FEF AT NaN, BATE g MIBR, BIfERSEH
S SCEARE IS, an BRI ) R e AR RIS [R] 3 B A8 SR AR R) A NaN, U S [E] 5508 58 45 AN

11+ B EHE Estimate number of clusters

BTN A B FARE P AN IR ) 7 150 8 B RS ISR AR R .

Jit #5325 elbow method

SoFi SHEFHIRISHEIEIAT 1 81 10 NEEM runs. KL, £# T NEREBEN T ES
F(SSD)o 5P “AFEB” 2R~ SSD N BRH RIS 1 55, Wi E SRR EE

> ER% Silhouette method

SoFi XTI PR RE LT 1 3 10 NEEMW runs, HiFEENRBHENRE 2
silhouette score (FJRESFEFRA U ZHINITR]) o FefE RREEIRH R M A& KALET A 3L
P U~ R B B B

B AT RERR E Lo E], BAH kT 7RI OR I M

9.4.2. ¥p#ER] Standard plot

TEES PMF runs SRR RN, PReERGE —NMEDL AT PURZR G UNTE 2 PMF runs RIS
FEF LB A0 cluster center AL B . S AR IS X G TR, BN EEREIRF.OU
FARF 5 RKIR. IEAT LURIESS PMF IZ21T & cluster X N B dE AT 4 9wl
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Cluster_gen |E|‘EH:E§‘

Clusteroptions  Standard plet  Scatterplot  Silhouctteplot  Criteria options

. Define plot data

K 134

9.4.3. EUm K Scatter plot

AR, PR LB BUS E T EARIR RS, W R, wT LA RE AR x il
Myl FRRIA R, S W New” TR4ADEQIE/ KR . BN EEE S DL+ BoR,
FRFOLL o Bon. N TR EMHE, Abladk “Hitt color clusters” HE, PAE
MR RREM,

Cluster_gen | = ” = ‘ &3 ‘
Cluster options  Scatterplot  Silhouette plot
Define plot data

displayed onx-axiss | var_[C4HT]'  ~ +/ [Golor clistess

disployed ony-oxis | var_[C4HI]  ~

__ Plot

T
40
var_[C4HTY

135
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9.4.4. # K Silhouette plot

Silhouette plot FH TIFN B4 55 5 H & cluster LAAAHAR cluster FHZIEFEE . B A H
B E LN

Ifl—b—l ai<bi

(32)
=f(x)—4 a; = b
a_l—l ai>bi

Horb o R 5 R A IrE HAB RIT LI, b 2 5EITARE B i HAbx &
ISP EIBE . $RID 1 R BRAE ARG S B B /N T SRR A BE &, IR v REA
LR, T -1 R ERAE U RS 2 s A T2 BRI AR SRR s, AT RERAR IR
K.

BN fd B new” QIR BT RO B RS RN LT b
BN AT SR E IER ], DI RS, KR AEN . TR SE)A, EIRARTI5
FHE = Ba . SNAMAR MG R R, XG5 br i B AT E o i/
M. FAREZELE, RIREANER TR R EEA A, P T RO T Re s i
AR, PITERRE R T

Cluster_gen |i! |E |:§X§_|

Cluster options ~ Scatterplot  Silhouette plot

Statistics

average sifhouette value; 0427202
number of points: 383

Cluster -
ElLstest aveg silhoictle value: - 0468607

200

Cluster &
100 —

Cliilirs o383
300+

Cluster 1 200+

1004

o
T T

06 04 02 00 02 04 D06 08 10

Slilels e TR e |

& 136
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9.4.5. HRAEIEDN Criteria option

RN RG] PMF 47 2 B A8 &, RISk E criteria 712 34 image criterion F%
5, AT DR SR 45 Rt — D IR R aUE e 3 PMF 1217, SoFi 2 /RFTA cluster )7
Fo o MERA (LD FREECIEGERYIZR. H T OB Moy “Z% bad” 1
FfE IR N AE AR AE AR HERR, BIABEER . @idig “HEBR exclude” , FITidk il 75 b vH THI B
RO IR (K 137: 137

PMFftriteria | = |‘ELH?E|

E} Cluster_gen ‘E”EHE

Cluster options  Standardplot  Scatterplot  Silhouette plot

1) Define the criteria ) Inspect score plot(s) 3 Inspect selection
Data from selected cluster(s) should not be selected in the criteria panel
O Cluster 1

O Cluster2
B4 Cluster3 Exclude

39525693 x10° \
gv 39525692 {‘1 I
39525691
39525690

240

200 ¢

160

normal - index

& 137: 137
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10. SoFi HHSER#EER (SoFi RT)
10.1. =F

10.1.1. SoFi RT &4
AR T W #EE SoFi SERFRRER, fEiFR A SoFi RT. SoFi RT $AT H Bh 4k AN S i Y 4> it 43

#T. SoFi RT AJHF(Q B¢ ToF)-ACSM Al Xact [ ARIZH &R 0 FLizqT. ok, FAE—AH
T M Aethalometer {X 285 X\ BC 4B 1 H 35 NiliE, TN . (Sandradewietal.,
2008) # H BN A, H R REWE U A 43 E 2 AR 0 5T R J6E U (BCob) FNAZIE YR (BCyr) H SR AR ELYE
SoFi RT AXAE SoFi 9 W LAk, I B AR ZAERERIEN PC/ LA E. H 15t =ik
SHALE (BN, dropbox. onedrive. icloud Z5) WE =K, DAL REEIER PC /&

A U 5 BEAT SEIIEAR BT K PC / S5 TCAS L i 22 18] ) 8l Sk [0 (LI 138

measurement campaign (AXA):
ACSM (Q/ToF) ,

Xact,

AE33

!

sync. data folder

data upload to cloud service
< results in .HDF5 and .csv format for further use

« automatic reports with additional insights and
statistics for the selected time period sync. data folder

+ visualized results within SoFi §
Report & ,SQ F I RT £ »L%0 \  automated data quality checks
[ d
|

= g 2} and corrections
visulaize automated. & . PMFinput construction

results

in‘real-time

complex rolling PMF &
CMB analysis

5

138: SoFi RT #¥ K 4E 1) TAF JF Sk TAE M A s = o
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10.1.2. T/EJR#

HH ACSM. Xact B¢ Aethalometer WA K WA A TG R H A RRIEMRE) , I
N PMF i #E#S (PMF input SC/F) o XFTF ACSM T Xact Hidls (X AP AR 2 A Es)

X5 H Al C 40 LLE 52 42 B PMF input 0. 243X 88 PMF S\ SCHEEEE T —ANESE
A, AR R RS RT T SoFi RT,  DAAEfENT (LZETT 2 mfDASER 4T . (R,

SoFi RT 47 524> H Zh1L Y rolling PMF, FH 7 Al LS8 45| 2 M IEFIRE AN B, )5 DR
HHIR . SoFi RT AT PRI AL B Bhifdtt, Bl —FEEE %M Crolling PMF) , 8% 14T
Z A~ PMF runs VAPEASZET-Ge it FIRE AT E M) PMF iR 22, LUK — P o ] B i) 4 A A 2
J AT (CMBD DASIZEN 35 HUA B S I 04 (IR AT 45 R o rolling PMF fE— BN H
P RN E D BT, KGN 7-14 K, AN EIATI Gl RS . Ei Y
6], CMB FEAREJCHT B I B H3E N [F] 28 SO S AT V5 73 B R B 0T . XS AR P/
[ TRERSSEI T R S AR IR FE 284k (L 139Chen etal (2022) .

N
L

“r'/’ \ aacsw [
a | Yes N :
Offline | N
Seasonal PMF 5 Ve 3

Pre-tests > A

—— . - 5 Real-time
" RO”lng Daily source profiles " cme results

140 Rolling Window
|

L o ndaw — -
«

K 139

N T A# SoFi RT IEHIEAT, X K3 T SoFi Pro H & Elm i Thft. Kk, SoFiRT license [7]
£ 2 SoFi Pro license. SoFi RT & 7E % [ THIM AL HIAR HP /R SERFJRMRbT 245 R . A, ik
#& rolling PMF 45 B8 72 CMB 45 58, #B7] LABERS 1% F SoFi Pro 143 /0 M Sh B HEAT VELIAS 25 .
[AlG, SoFi RT BAA S B Hahik, (HALA B A A 445 AT R 58 4 th P Bl BE N o1 4% .
BRI AT IR T NS 3)) SoFi RT J:A#H SoFi RT #t47F B shii V3 J& A 75 I B HoR P

%o

10.2. BZ B 314 Configuration file

XTSRRI, R B RS SO R Ak e . SoFi RT s (T 5 /2. BC B SCFLA
RT_config.txt SR ZIRAE, T LUMERATTIR A7 i e X 2t T 28
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PR 2 F C & SIS AT SoFi RT HY ) 20 BR:

TEHT ) IGOR =256 1 J2 ) SoFi.
R =M% “184T Run” , Bl WE 44 “8 M Call SoFi RT” LLJE 3l RT 1%

1)
2)

3)
4)
5)

.

R “ECE SO CONFIG file” LG FRMR & L.
SRR A, ARG P P fEf AL E ok PEmc B .
Al “IFUE RT-SA P44 Start RT-SA evaluation”

EZ NI E S P RIBRAETAT, AR AL R =

I FE#EE 4 T M 10.310.510.5
BB E S T E AT

[0-4]
(5]
(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]
(14]

Y A5 B File Information
1% PATHS

ATHAT SRR AT

path of executable

PMF input SCAFE% 1%

path of input files

B CMB Z5 R A
path for scan-wise
results (CMB)

DR SCA A

path of factor profiles

>
ZXX
I

Bltn: “c:\ME2 engine” (I, 10.3.2

#ltn: “D:\OneDrive\Desktop\Input\ACSM”

Y ZANARER PMF input I, FEZEHS ST
(22 KT SoFi RT 5 —> panel KI5 5 10.4.1)
4. “D:\OneDrive\Desktop\Input\CMB_results”
F SoFi IR = Ma2Er{E B (M 10.3.2

#lan:  “D:\OneDrive\Desktop\profiles.itx”
KB XA HRIX —17 A%, SoFi FIEFRATTI AR 55 7 2 i

from file JE R E LR B R E S A R (IR U5 [23] A7)

BC input SCAFHI#E 12
path of BC input file

FL A AR A2
path of other external data
ZFK NAMES
HDF 25 RS 44
CR3C

. “D:\OneDrive\Desktop\Input\AE33”
WS e A 2 A, 5 3 Ik FRATT R b Ak B ST A A )
H .csv 3/ (MLEHT 10.8

/s e

~rE

H Hi

“test_config”
HDF SR 4 8% (L 10.3.2
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name of HDF result files (large files)
[15] SO txt &R CHI%HK “CMB_result”
CELETHD BRI G R SOR SRS (W, 10.4.3
name of txt result file (single scans)
[16] input SCHFHTSR prefix 4% B0 “RTdata” WIEREAL SR, WAHD 5500
name of prefix for input filename
[17] BCinput CIFATEE AR @ H T, HAT DR
Name of prefix for BC input filename
(18] HABAMBHEARAIR LI frE

name of prefix for other external data

[19] = 7
[20]  ##EK7Y DATA TYPE 7
[21]  #HHEE7Y data type “AMS UMR / Q-ACSM (N33 m/z 19 1 20) 7
T SoFi A —Mrss ERIES (K 103.1
[22] AMS HFE “HEBR CO2 #HKAE & exclude CO2 related variables”
AMS specific F SoFi HHREE — Mr2E EEE (I 10.3.1
(23] AXARRA “ACSM”
Instrument type WHAEHAER, DA 55
SoFi RT HIH 2 —Mr%s EREE (I 10.4.1
L& N SO A2 RTSE (W 10.4.1
4] = ol
[25] AL 7
MODEL OPTIONS
[26] EJH RT “0.1”7
restart RT SoFi RT [ & — M2 fIfE 2 (I 10.4.2
27]  WIEEHETFH “47
factor start SoFi AR 1 FE X EF S (I 10.3.2
28] WA TH “p”
factor end SoFi MR 1) EE X EE S (I 10.3.2
[29] P14 FK “HOA,COA,00A1,00A2”
factor name SoFi MR 1) EE X EE S (I 10.3.2
[30] IAAKEL “27
nb. of iterations SoFi MR 1) EE R EE S (I 10.3.2
[31] ECRAE “J& i enabled”
resampling SoFi MR 1) EE R EE S (I 10.3.2
32] &3 “Ja H enabled”
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(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

HER,
2y ap
“lext]: (4] [txt]” 2 ARG L Y .

rolling
[BRS3
window length
w3
window shift
7E PMF 2 [f]
between PMF

gkt O

stats tests (corr)
goitiial (RO
stats tests (comp)
a fHZIR

a value constraints

ZIR AR

name of constraints over pr

I [ P 51 20 R ) 44

SoFi MR 1) EE X EE S (I 10.3.2
“er

SoFi it i = Z X EEE (I 10.3.2
“y”

SoFi Itk Y FE W EFE (I 10.3.2
“H£F YRI5 1 CMB CMB after each scan”
SoFi RT MR 2 — M2 HIfE 2 (I 10.4.2
“#£H disabled”

SoFi RT MR 2 —Mr2E I B (I 10.4.2
“#:H] disabled”

SoFi RT MR 28 MR HIME S (M, 10.4.2
“Ja i enabled”

SoFi Mtk i EE W EFEE (I 10.3.2
“HOA,Paris,0.1;BBOA,avg,0.3”
XA AETRATT & FE M b () FR L4 FR

TR
(ZFR), [ ArIptmnE R, af8 ER; [BFR], [
RISy B

W RFRAE T G SIS B, T SoFi 4 MIRATTIK B 2
P RZSHE . BN, RO T IR SO AR,
M| SoFi ¥ 1EiZ AR &,

&« »

name of constraints over ts 5 [23]fH[F], {HEXTHS[A] 41 £,

RELfy BRI, IS 2B . S BRI L

THEAT AR HAR R AT . BEAP,

FREEAT RN txt 58 ([txt]) #b, 15270 50 O] PN 25 s B A ] 25455
10.3. FEIERIE—2
10.3.1. J& 3l SoFi F-HE& M N\ FiE

1) FEHTH) IGOR L5671 5 3 SoFi.
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HH, SoFi RT f8 & —N5HT PMF A8 & K/ R B B 5 A SCH dummy input fileo 1%
AR E BN Q-ACSM A ARG, AE AR R P H) PMF Bt S R, SR A N

“RTdata_template” - fEANAIE K, ACSM/AMS F1 Xact ¥R 1% SC A4 1) B 208 2 178
Datalystica ik 5545 ERME, OB BRIGSCI T2 H B X T Xact ##5, H A BB RIK
MTUAREL — AN B, T DLk — BB ek, s an R I i IGOR, "I RLEATA
B VU™ IGOR waves, RIEHEHRE . RZEFEME. W 1E]F 214 2 1 25UE IGOR waves. HfifR%L
8 O R R 2 R B ) ) 4 P S5 5B AR 2 1) |GOR waves DG o 5040 i o2 A 50 2 R o 0 250N
AT, ZATERIRAERE . RZEFE LN A A o6 N 2% H IO NaNe e, #hC
PERAT N igor txt SCMF, SRJGIEE PMF S AT S N [A] SoFi (18] 1404.1.1

Import_external = =]

Import PMF input Import external ts Import external pr

Choose the external file type

PMF input data type |.itx Average

Choose specific import options

File | 0:\CineDrive\ Dokumente\ DATALYSTI Choose file

PMF input unit | ug/m'53

IMPORT PMF input (.itx format)
under root:SoFiraw_input'

140

2) It s “PMF input” KNI AN/, B “EIEFERE” o CRZEFEMEY . “BE
FAgmS” . “BEgmT7 . “BE txt” BREIE SN IGOR waves. [AFE, S
T PR 2R TEEFREL fingerprint (18] 1414.1.3
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: ) ——
SoFi_panel == e |
Datalystice .? S (0] F | (H=] b iz
version .00

Import data Pre-treatment Run Result

_ 1) Import data

Import data

2) Define PMF input

Data matrix|Mx_da ~ Error matrix Mx_err ~
PR {nb) amus_| ~ TS (nb) Org_ts =

PR (bd) amus ‘' ~
Datatype select = AMS specific select -
Sofi license:

in
min. left |0 RT 290 days| | 9 eof 10 licenses ‘

next connection in: 23.38 hrs.

A 141

3) sy “HIEEL PMF Bi N G & 2 504 initialize PMF input & check for missing data” 1%
B, DAER PMF SIS K, SRJE1Ei64 ME-2 (] 142

SoFi_panel | — llEL”,S@,l
-

. o L
Datalgshr:a‘b s 0 F I P5j| ke
version 8.00

Import data Pre-treatment Run Result

1) Treat missing data in PMF input

Define symbol Initialize PMF input 8

for missing data check for missing data
2) Treat external data 3) Explore PMF input
Treat external data for Explore trend

PMF run comparison of variables

4) Prepare PMF input for run

‘ Select and / or modify effective PMF input ‘

SofFi license: |

min. left |0 " |RT-390 days

next connection in: 21.62 hrs.

logged in
9 of 10 licenses.

142

4) i “AbFE PMF runs/45 B ELER B4 EEELIE Treat external data for the PMF run/result

comparison” ¥ZHH, I MK B AN ER YR RS SO R PR B YRS SR AR A E (]
1435.2.1
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m Treat_external_data :IIEJ[E}
Define the external data and the x-axis
Externaldata Profiles - —
x-axis number_t = Kestimiver)]
EXTRACT external information and store
under root:Sofi:Reference_pr'
selection
00A_avg
OOAIl avg
BBOA avg
HOA_avg
HOA_Paris
COA_Paris
143: ZFZYRTE reference profile SCH I HZEL .
EEINES AN AMS 58 ACSM s 1) i), 15 R AN BEIE S PMF S\ B TFREH

RILHC. 300, SoFi H i FR IR 4 R Nl I SoFi 5 NS H YR E SC-K B Bhab 3t = .

10.3.2. B X F BB B E

10.3.2.1.54% Path. FAJHAT executables X /4t E 1 HDF SC/4:44

5) JEILTE PMF runs FRZETT 4% “ AT $AT XL folder of executable” %4 5k & X
ME2.exe LRI ERIG &

6) B ATFAT ME2 LI number of executables 113 i KAE . XG4 = v B R )
PERE

7) 1E “A0E 24910 PMF runs [ HDF5 S /444 HDFS file name storing the current PMF run”
N PMF runs & X —MEIER AR WRIZBIROAAE, SoFi 28FRmH P ERX A —1 4
Fr (E 1446.1
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& 144

Ii‘ SoFi_panel
a
Dafalqsﬂca“? So F I
version 8.00
Importdata  Pre-treatment  Run  Result

1) Define path, nb. of .exe and name of HOFS file
Path | CAME2_engine
1

Folder of executable | M- of executables
b,

(< nb, of cores)

HDF file name storing
Delete fil
the current PMF run | “1°t elete file

2) Define model options

Define settings pertinent to the current PMF run

3) Call ME-2 and perform PMF

Start run(s) Launch SoFi RT

Sofi license:

o
min, lefe |0 RT-381 days 9 of 10 licenses

next connectionin:  7.83 hrs.

R “MERSCHE Delete file” 1540 4 MBRAE R4 b MR TE = 1 HOFS. REABIEHES

Bor, APNEERAREMBEEEER. Sofi AS4d HDF5 AR B! ! !

10.3.2.2. 8 XA FHEMERIXH
mg e “w L5 XET PMF runs f5C1 % B Define settings pertinent to the current
PMF run” . IX# 38 456 Fra PMF BT (1 1456.2

5E SCEE] B A EE A

“starting factor”
“ending factor”

“nb. of PMF calls”

€ TR TN R N RO (p)
SE SCBERL Pt ST e KA 08 (p) o

TEXEERIRE. A T boostrap H KA, HiEIAKA A
AN H R ECRAE PMF i o
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- |
Ij‘PMF_optlons [E=E
GENERAL settings ~ Model MATRICES = RESAMPLING strastegy ~ ROLLING mechanism

|. Define number of factors

starting |, e ending |, [= nb.of [, -
factor factor ot PMF calls =
Il. Convergence criteria
[ Jwo &
Pnint‘ deftaQ cons_steps. max_steps ‘ 002_steps ‘
0 | 10 10 | 1500 10
4 1 20 2500 1
2 01 30 3000 01
3

IIl. Missing data, Error weights and miscellaneous

Missing data  Error matrix (general)  Error matrix (S/N weight)  Others

A.l) Define values for matrix cells
containing no data

Al Data lower than this a9 A
threshold value is not considered |~ bt

K 145

10.3.2.3. 8 FE R FEE & XM T seed
5 PR LTI AR 1 28 AR, DURHE 2 BT SN B AMRIRE 2 S B
I (& 480

THIERE . EHUTF

e s F= = s
jmodel_deﬂne = E i E@_‘
_ Settings variables
Factor factor 2 bt J J J
Fo{ pr_mean_{ pr_mean_{ usable_va{ unspec
Initial values from vector ~ o] = | 2 "
1 13 13 |0.004254 -
Extemal vecter BBOA_KRK =~ 5| % S e .
| | | | v
Variables a" Variables . 3 24 24 0.001208
. 4| 28 25 |0.002898 !
Mormalize facter normalize  ~ = ] Fr— :
G factort 1 B [ 27 27 | 0o0a4077 !
o
7| oz 28 |0.100201 s
write into model matrix 2 & % |res e
reset current position S Tiggiitiai
reset entire matrix All model var, ot factor defined
graph of anchors
upto m/z 100 x-label

R — )
| 0.10 |
| s [input-refated entries from BBOA_KRK |
| o |
= l ’ ’ i
- |
|
| oeed Wl | ‘h ll a ll| ! anlil, RN TN IR T M
| 0 4 & 80 100 1|
L — _ variables |

K 146

10.3.2.4 83— RIFERHEFIFRRE L R —/ME
1§ a BRI 2 AT IR
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PIAH a HAKR, WEHHRE N AR THRER. AAES%H “JHH a [HZH A-value
constraints are enabled” 22 NZR O, ME-2 RffEgs A <{FH a i (& 147

n | = || == |
EPMF,options | = ll @J% |

GEMERAL settings Model MATRICES RESAMPLING strategy ROLLING mechanism

Settings of the model matrices| 3-value Y.

__ Settings
Choose model matrix | Profiles - type table >
Roy int_tet_{ et _bet | b g

| random;0;0.5; |

..mndam;ﬂ;ﬂ..‘.‘
2 .(andam:D:D.S‘.

.TEﬂﬂDm.O.G.E‘ .

0

1

2

3

4 rsndcm;O;D.E‘.
5 :lan:lam:{]:ﬂ.ﬁ .
= |

=

random;0;0.5;

P

- A-value constraints
Enable / Disable =
a-value constraints enabled are enabled

147

10.3.2.5.)8 FHBENLE R i+

B S AR IEEITERR “ S enable” JEIK S HFEHLE RFE (boostrap M%) , If
8 FH A BH 11 unblocked FfJi%ETH (X 1486.4
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PMF_options ‘i“_@ ‘l_%_‘

GEMERAL settings Model MATRICES RESAMPLING strategy ROLLING mechanism

Resampling settings

Choose size of block unblocked *

Enable / Disable bled = Bootstrap mechanism
bootstrap resampling S'201E s enabled

& 148

10.3.2.6.)3 IR B SR M&

BB IUARZE TR S “ 5 F enable” 170, DL window width (days) 1 window shift
(days) (1 1496.5

- = iE [l
[“t] PMF_options (=B
GENERAL settings Model MATRICES RESAMPLING strategy ROLLING mechanism
Rolling settings
window width 14 -
(days} ¥
window shift 1 =
(days) 2
nb of repeats due 14 .
ta ralling only -
Enable / Disable - Bolng e e
rolling mechanism €NabIed is enabled

K 149
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10.3.3. 4 H SoFi RT

AR 4 “E A call SoFi RT” LLJS 5 RT #idk,

10.4. SoFi RT A&t

10.4.1. & X #I\ INPUT 3£,

150

Input path and type

“offline / online button”  SoFi RT A] AZEZk online {8 1, BPE#EsErt S A IGOR 1, Bk

“pPath”

“type of instrument”

H L offline [/, FdE CZLAENEEEN PMF i AAZET IGOR
. SRS, SOFi RT $4U4T SoFi RT [ B Ak

AR A ZUER T 55 A N Kt 19 [ 25 S S

ACSM. Xact. Aethalometer. A7 A LISAfEH “FHF/5” “on”/
“of " HUR EATHT T

Specific instrument options

“instrument options”

XFF ACSM %diE, SZHr3ETIE 77 pressure AR detection limit
I JEE . XA O ignty, JFE R B R g
, ANTFER P —0 K

YT Xact ¥, FAEMNARAGE, Hid SCH2AR. 2
WAL IEFEAR S IEAR AR, i “data” o X T Xact 625, JoF
A =N AFEM XM PR, “ datal_data&time ” .
“ data2_data&time ” fl “ data3_data&time” . F /' R FH#i A
“data” .

W T BC 3 H. BC BUIELE SoFi il A5 S AFALER, HHRE
Pk A EE BN AW BBk B (BCbb) AIAZHE (BCtr) o FH /AT LIk
P53 FH B FH AT RE A @ B AE M) k55 BCtr AT BCbb 2[RI
HBMKE, aaliEH T R— /el S AR E . BB T, X
P ACSM #i#fE,  Sofi 2 PFAfi{E 1% ) HOA/BBOA 5 BCtr/BCbb X [f]
IR I
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SoFi_RT_panel

INPUT

—Input path and type

MODEL RESULTS

online |

instrument type BC

filename

— S5A details

Path | D\OneDrive\ Desktap\RT At
CONFIG fi[e_' input files |

2|

— Filter data
blacklist options | data 'p diff of = |
diff. pin % 50

REPORT ref.p 1.2

Filter data

blacklist options| data below DI =

alpha,, | 1.68
wavelength, 470 ~ wavelength,, 950 v

DL{504) 0.024

DL{ORG) | 0.148
DL(CL) 0011

DL{NH4) | 0.234
DL(NO3) 0.012

Start RT-SA evaluation

_ filename

filename Sﬁmpie

150:

SoFi RT MR AIZE —MRET (ZEflD) , PARFET IR p M ENLAET CF L) Al ACSM

MIREIIER DL CA ) LA Xact AX & 3044 filename ZET (AR .

10.4.2. 7 SUBERYET

151

Rolling settings

“PMF initialize PMF after...” fEM KE )5, EHINED) PMF 0TI ME . RIS EF E X

“PMF update every...”

“SoFi RT restart rate...”

“between PMF updates”

P H i (I
EHREZ )G, B3 rolling PMF AT 5 ¥ . IRENSEUT % X
e 25 (I 10.3.2.6

fE7~ SoFi RT HJH HUANR . 1X 18 5 A2 A 2% SR & B 45 98 58 5
CMB 45 R AHAHH R (454 L FETD

APV B No update (SoFi RT BE TN AETH S & XK BH 3
rolling PMF) .

10.3.2.6

CMB ZERFHX I J5 CMB after each scan (CMB fE&EGH I J5 4
ANAT) o
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=

(1] SoFi RT panef

INPUT MODEL

__ Rolling settings

= F
SoFi_RT_panel

RESULTS REPORT INPUT MODEL RESULTS REPQRT

—_Rolling settings

‘initialize PMF after (nb. of days) 14

initialize PMF after (nb. of days) 14 |+ |

PMF update every {nb. of days} | 1 v |
Sofi RT restart rate (min) (0.1 ||

between PMF updates CMB aftere =

PMF update every (nb. of days) | 1 '
Sofi RT restart rate (min) | 0.1

between PMF updatsé-;MB aftere = |

_ Statistical setti

_ Statistical settings

Statistical tests statistical & ~

limit of p-value | |
{HO= unsign. corr) '9'05 s |ﬂ|
limit of p-value

(HO= unsign. dirf.);'_}'{’f’ : | enabled |

Statistical tests number of ~ |

factor evaluation | dynamic (k ~ |

Pop table for factor specs |
MASS: exclude data < x% of avg | 1 |
OUTLIERS: exclude outer x% data | 1 |

nb. of CLUSTERS |4 |rem<x%pnts 1 |

Start RT-5A evaluation

Start RT-SA evaluation

151:
CH) »

Statistical settings
“Statistical tests”

“factor evaluation”

“Pop table for factor specs”

“MASS: exclude data...”

“OUTLIERS: exclude...”

“nb. of Clusters”

“REMOVE Clusters:-*”

SoFi RT MR (K155 — A% U R R M Zeit T RS (o) AR ) 30 45 B 1P Al 22 100

Xt HAl PR 7 S AR SR PR B ZE S 1 p L T AR R ) AR
R L]

BRIN default CREBEMN) , P MAREERSHET7FHE;
A dynamic (FEANE DA TIPS EFREDH (LTI
PLSREUCE ZHE41E 5D

FIFRRMG, H P DB B2 X 40 A [B) R 1200 & R A 56 AE
AL 45 SoFi RT.

FERBNE I, ART x % MR MRS M 1P P (R
FERBNE L rf,  BRANAR x 8 0 L I EE B HRE R I T 2R 2K 0 Hr e

HIF 5 B2 1 0 B FE L centroid H &
R0 DT x % HlE s R B & R0 A R R R B

-178



Dafalgsfica}}

10.4.2.1. 5K F IR

WERH P IESE “Fpd static” JET, R FEENREFAA, FATE SoFi HHUTA E K F
BUE I PMF runs I H BTER T — /N B B 3 I ML Ah, 3G E L] . 8 HaL
HHA PR AE AR R T30 B PMF runs 2 [R5 P, A Fe A AE IS 1] 208 — B Sl b5 e A
Rl 735 ¥ PMF runs 3E47F15 .

I, MIEFE “hF dynamic” LTI, SFERZNE A EIEAT BN ST R 2K 1T,
ARV FHEN . X EAERE#A R HERLE, NS EE PMFruns &1
DTG TFB) PMF 40Hr, LS rh, P DTS Se AT AN FIR T 20E 1) PMF runs, 28
JEAE Ja At PR TR LS R R AR M s S R R B E R . i “BIF g H SR Pop
table of factor specs” %41 (& 151

ACSM HdE 1) m/z 44 F1 m/z 43 7”15

RN E N EIRAEX N T RN E =M 0Am, 20 ENA TR 3R 1R RS .

Eefmfaact, XHANREFH m/z 44 5 m/z 43 I ECRIRATREN, T XN = AT L%
(41 fEPd 152 P 152 B 152

score_plotscatterplot vs sol_x wave 3;.. =1 FOH =

20
15
10
0.5
0.0

174 .

12 ]

| score_plotscatterplot vs sol_x_wave_3;... E@

avg. var_[44]
avg. var_[44]

E ;Z u - ) -SZ Cluster analysis: g
;i I ‘%I 2" EI 4 Rpearson? = 0.996, p-value = 0.002
06 = *
> 04 ] Cluster analysis: 2 5 e .
. -! Recarson 2 =0.384, p-value = 0.138 355 "]
02 h = y(x) = 1.476*x + 0.259 H”JI/‘:.
(1= . . ; T : SCEIR | T T T T T
02 04 06 08 10 02 04 06 08 10 12 14
var_[43] var_[43]
A 152: fa4 5 £43 7S [E PRI A ORED FIERERLG CGRED o BRROAX T, B ®HEA
R 7R e s AR E (), MAE S — S sflrh, EATRX 8, (HE AT

£ .

T ERRG], HPOESER RS S MAGE 44 5 43 “44 vs 437 (44 F1 43 $511
AR txt wave ) txt f58) (5% 106.3.17.5.3

#* 10: RIFZMIETT G A7 R5e 513 CHD Sk E PMF IETHEIK
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RT_fact_specs:RT_factor_specs IE _E_E__l . factor_spec's_table:mo...|E”E|
RO CO | | [s5vs57 Hl® 2 | [Hoa Bl &
Row RT_factor_specs[] RT_factor_specs[] RT_factor_specs[] RT_factor_specs][] Point model fxt factor g
0 1 2 3 0 HOA
0| 55vs 57 | COA 1 COA
1‘ 44v960. BBOA. . 0003. 2| BBOA |
2| 44vs 43 LO-00A| ' ' 3| OOAMO-O0A
3 4 _ LO-ODA_
5

KRB = H A5 DU 0] A FAL I B AR ) 0 80 N IR - AR T Ik RE s A 1 2k
T B=FURBAE—NE RN TR, PLYT S 5n& 2R BE K B Je 5605 B ek B .
#14n, 0.003 (Cubison etal., 2011) ZEEPUFIHFE 10

kHEFE 10 % 11
# 1
PR B 7] LRy H A ¥
Xt 55
& % COA, HA HOA
m/z 55 5 m/z57
5 {$iF T HOA F11 COA
& %4 BBOA, HH
m/z 44 5 m/z 60 OOAs
%5 BBOA 1 OOAs
= 47 00A
m/z 44 5 m/z 43
5 MO-0O0A 1 LO-O0A

BRHATFHISMHERAE 11

> 2 AT f#: HOA+OOA

> 3 Ff#: HOA+MO-OOA+LO-OOA
HOA+BBOA+O0A
HOA+COA+OOA

> 4 [AFf#: HOA+BBOA+MO-OOA+LO-O0A
HOA+COA+BBOA+OOA
HOA+COA+MO-0O0A+LO-O0A
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> 5 [KFf%: HOA+COA+BBOA+MO-O0A+LO-0O0A
RS, X ES, HOA 1G4 IEAE, OOA 4% A MO-00A F1 LO-00A, E L3 A
OO0A. H /7 u] L5E 4R YL K 1 DL R m] PAEAL 2 /A0 R -7 e g &, i e OB Ee ] -1~
DIAR 38 TS BEIR TR () i Ar s R 3EAT 45 (3R 10
10.4.3. %& X RESULT & .
& 153

r =
| %] SoFi_RT_panel

INPUT MODEL RESULTS REPORT
__ main graph settings

graph results report total = |
resolution | default resolul = |

representation | mean - |

_saving settings of txt file (single CMB scans)
Path | D:\OneDrive\Desktap |
| Storing CMB scans |

filename : ™ é_resﬁfts

Start RT-SA evaluation

153
Main settings
“graph results” 15 5Tt report total (B> PMF fif, RLFEIRFT CMB B8 , Xk
£ PMF 1 Report PMF calls only (fX PMF fi#) , X3R5 )G —Ik
PMF i report last PMF call only (/5 —¥k PMF & H) , {UikiE
CMB 334 report CMB scans only ({¥ 24K f¥] CMB runs)

“resolution” BN BENEF. FH. R B NESPER,

“representation” T UM JUM SRR IR, HISAME . BME&PREZE . HALEL. H A%k
&IQR. F 7 %(&IQR&10_90%. H 1 %[&IQR&10_90%& i /I>_#i K
Saving settings of txt file (single CMB scans)

“path” SR TR H CMB txt SCHF R IR 42 .
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“Storing CMB scans” MIAE R G IR BRI AR R IRATF CMB 45 2R,
“filename” H CMB txt SCAFIRTSR

K 154

‘CMB_results 2024 03 07 - Editor = [m] X

Datei Bearbeiten Format Ansicht Hilfe

date&time HOA COA BBOA MO-00A LO-00A traffic dust coal_industry biomass chloride sulfates BC_tr  BC_bb i}
2024/03/07 €0:00:00 nan nan nan nan nan 8.e733 @.e102 0.157 e @.0025 0.516 8.0425 @.144
2024/03/07 01:00:00 nan nan nan nan nan 8.055 8.00286 0.159 e @.00201 0.467 8.0909 ©.121
2024/03/07 00:01:22 2.0292 ©.693 0.364 0.83 0.825 nan nan nan nan nan nan 8.0929 0.12
2024/03/07 €0:11:28 1.23e-11@.288 ©.0917 ©.422 0.72 nan nan nan nan nan nan 8.186 9.122
2024/@03/07 €0:21:28 ©.0256 @.225 @.1e3 ©0.355 0.704 nan nan nan nan nan nan @.163 @.183
2024/03/07 00:31:28 2.0373 ©.281 @.04 0.35 0.746 nan nan nan nan nan nan 8.0679 ©.13
2024/03/07 00:41:28 9.0539 0.203 9.127 9.336 9.791 nan nan nan nan nan nan 9.0471 0.131
2024/03/07 €0:51:29 9.022 @.257 0.114 9.321 0.789 nan nan nan nan nan nan 8.0567 ©.124
2024/03/07 01:01:28 9.0284 @.276 ©.0584 ©.395 08.717 nan nan nan nan nan nan e.114  e.1e3
2024/03/07 01:11:28 2.857 @.25 6.0161 8.338 8.673 nan nan nan nan nan nan @.1e9 0.0951
2024/03/07 01:21:28 9.8776 @.353 ©.0753 ©.384 0.81 nan nan nan nan nan nan 0.078 0.105
2024/03/07 01:31:28 @.046 @.389 6.121 6.424  0.752 nan nan nan nan nan nan @.0601 0.112
154

10.4.4. %5 Report

155

SoFi_RT_panel

INPUT MODEL RESULTS REPORT

_ Report content
Station name: | Kaserne

Station information

' Time series |V | Contr, (pie chart)
 Profiles | Residuals

| (user-defined) traffic light system

__ File properti

Report path 'C l:l;r;;laabllc‘[_}oz

Report file prefix | SoFiRT report
save graphs separately as .png

, Write report NOW |

| 155

Report content
“Station name” B NRFE KR AR

“Station information” AT DU NS S R, BIanE K. ALbR. SR, ul SRR AN
2 ORI 2R, s B A ik o5 et
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“Visualized results” 55 ] PLATAIAL DL R 4558 : D1k contribution CERIAGFIED . B A]
JFH. REOLS BRZE

“air quality limits”  SoFi FCVFH-FI&F H IR FEIL e o 2 B B B B o ASTRD 2 1 R A
PLR g e n] BLE € o

File properties
& 156

“Report path” A S e R AR

“Report file prefix” 2114 . SoFi ¥ HBNTEE I FK G In H #AT 8]

“Write report NOW” A RS ET B S NI SoFi RT $-A5 ) PMF 45 AR & .
“AUTOMATED report” &EJi siif H H 2 EFF A EBRAE R G LRI (BUREEDD o

A R 5 4 L pelf SR 5 SURSCIPB R T o B8, BT AR (6. png A
WIS S HE, U SoF HHEESE SCIRISCAEGr B T A4 L 4B F I 4B SO,
TR B

At A TU T L A7 7 BRI 2 ORI . & A BT T5 Uk T W B
3 JURMBE. B, FUH T ARSI R TR MRS 3. JOK, BOET
ARSI, PO RN RS R CFE N T . R QS Rk
P4 TR

A TURIE AL T Soft ARLRILE . 22 I SR T SpTRIETTR, 0052
R TS IURBITO (A (L3RI AR R 20D

TEA 00, BT TRV S A, W PR R ) | B TR
DL B AR
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Example
Country Switzerland Date range:
Location: aa'bb'ec”, xx'yy'zz" 01.03.2024 -
Alttude: xyzmasl. 12.03.2024

Station code:  XYZ
Classification: ~urban

9.4 % to the total measured PM mass.

latest source contributions
(12.03.2024 21:00:00)
HOA 33%

1'1 3% éBOA 47%

2% 00A 156 %
09%  tafic 1%
25%  regional 348%
04 industry 0.6
53%  seasat 38%

64% sulfate 57%
15% BC_tr 19%
99% BC_bb 4.7%

-

traffic related metals, BC_tr) contributes 6.2 % to the total measured PM mass. Biomass burning (BBOA, BC_bb) contributes

average source contributions

Factor contributions (time series)

Manual report
Mo, 7. Apr 2025 16:27:10 Eg

0 A y -
jE S NN I Y - 00A ——"E 10
" : “e B3 AN NN L —~— wfic N MEIR &
Current Air Quality < #3 E -
(organics, metals and black carbon) 2 M3 A gional | E 3,
The current PM concentration at Example is unavailable, at least one instrument is not measuring/synchronized. B QoA AR i st oy i st —N\~E Eﬁ
e —— e s N Naau b 8
0 == pn R S sate  —~—~ E- 88
Insights into the last 12 days 07.03.2024 09.03.2024 11.03.2024 L ]
Individual instrument average Synchronized averages Timeseries (UEC fme) hours
and data coverage where all instruments measured simultaneously
0%
3 Factor profiles (chemical composition)
<= - Bl
e
13 2 bty cone. 0104 N u HOA
- - . - L bl WY NS % S
2z 15 § 3 basedon NBE ' L | coa
8 H 4.62ug/m daily 92 Al o ML e i
g 10 3 g10-3 8BOA
E & = hourly conc. average o% 4 wlaale Lol
I : B3 i
8 0.98 pg/m 05 I
08032024 10.00 5 Mj o traffic
| . Rty cone g 3
goes = [ rogona
§53 £ Good 1 Very poor 98 P B g PRG0N
55ES Fair | Extremely poor o.
55 x Voderate No data o not P i
< 3 | Poor enough data e | sea_sall
8% ) I " - If:
Source apportionment analysis 83 T
SoFi identified 12 sources. regional has the highest overall contributions (34.8 %) over the last 12 days. Traffic (HOA, RS LR &)

variables

Residual analysis
over the last 12 days

£ o4

B 00 dome—eee ra e o

| —

o T T

09.03.2024 11.03.2024

4

g

o AL L1

variabies

©SoFi9.5.4.12 2

Scaled residuals (ts)

©SoFi9.54.12

156

10.5. [ 5l SoFi RT

10.5.1. FF46/12 1k SoFi RT
A PATE SoFi RT MR FATAAARZE T F3% N “FF4h RT-SA 1F44 Start RT-SA evaluation” %4 DA
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