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WALSPMF 1.0

WALSPMF (Weighted Alternating Least Squares-
Positive Matrix Factorization) model is an
extension to the more traditional PMF model
and can be applied to estimate the
contributions of sources to particulate matter,
based on the Weighted Alternating Least
Squares and Positive Matrix Factorization
method.
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WALSPMF 1.0

e RUNNING ENVIRONMENT :
Win XP. Win7. Win8 (32 bit or 64 bit system)

Before running the program, Matlab (2009 or higher) should
be install firstly.
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e Download address:

http://russellgroup.ce.gatech.edu/node/16

or

http://env.nankai.edu.cn/air/list/?110 1.html
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WALSPMF.zip Extract the WALSPMF. zip file

T
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Four files in WALSPMF. zip

inputaxls WALSPMF User |  WALSPMF.fig WALSPMF.p

Guide.pdf

Matlab program files
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Four files in WALSPMF. zip

| S

inputaxls WALSPMF User JWALSPMF.fig WALSPMF.p
Guide.pdf

AN

User Guide for CMB—GC
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Four files in WALSPMF. zip

inputaxls WALSPMF User  WALSPMF.fig WALSPMF.p
Guide.pdf

Example of input file
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)
"

iInput.xls

e Input file

Input file of WALSPMF 1.0 is .xls file

(User can modify the name of input file)
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Input file

1 |=04 0oz el NH4 EC o 41 bz Ea Er Ca Cu
2 |26, 33127 10. 36647 1.102581 10, 80773 135, 0402 32, 89267 5. 437456 0. 001619 0. 007444 0,0179 4. 207578 0, 04058!
3 | Z7.58169 14. 24544 1.120944 12, 3469 13, V3474 34, 04381 5, 893708 0, 001557 0, 007545 0. 018295 4. 028160 0, 0ET7150:
4 |28.17244 17.50126 1. 31177 13.16660 10, 32911 35.1857T8 4. 804991 0, 00177 0, 008769 0. 021329 4. 716187 0, 042594«
|30, 22822 12, 31878 0, 984992 14, 37455 10, 37807 37,7092 3, 720090 0, 0016815 0, 006864 0. 018286 3. T490Z6 0, 05918
B |26, 97743 9. 935051 1.0705050%9 10, 330530 15, 2339 37.91534 5. 02604 0. 001687 0. 007337 0.017T307T 41689257 0, 04501.;
T | 26.95587 13. 87623 0.T821504 12,8042 14, 84461 352, 22389 5, 00628 0, Q016867 0.00873 0. 013022 5. 440838 0, 04016
B | 25.11706 1%k 40« f 0.015787 3. 904564 0, 04517
9 |24, 23841 15, 58] H H H L 0, 013687 50337710 0, D380E:
10 | 28. 31873 10, 51 Three workSheetS In lnDUt fl Ie f 0.0145450 5. 541688 0, 03550
11 |22, 71821 11.15734 0.89695%3 5. 906264 14, 91354 37, 0895321 5. 462861 0, 001652 0, 006349 0, 01478 5. 807625 0, 04545t
12 | 22, 253276 10, 04596 0. 883909 9.47T4THT 16. 57307 40.1T77T25 Z. 9712458 0. 001445 0, 006171 0. 014655 3. 436654 0, 03559°
15 | 30, 27722 16.1%256 1.1875844 15, 81770 13,83996 34, 6a0TH 4. 892918 0, 001728 0, 008041 0. 019371 4. 359919 0, 04053
14 | Z25.86279 1ZE. 88567 0.7T51524 11. 82118 48578 35, 40184 3. 596826 0.00145% 0, 005474 0, 012681 3. 116639 0, 03679
15 | Z26.1424 15. 8735304 1.518447T 12, 78101 . 0de28 34, 08754 4. 451253 0. 001687 0.00%816 0. 0X445T 5. 064585 0, 039140
16 | 25. 35816 13. 86131 1. 032272 11. 5933 . TOB55 29, 44802 4. 140477 0. 001463 0. 006955 0. 018812 3. ToB326 0, 034418
17 | 30, 860966 1X. 57977 1.391359 12,475 16, 80595 41.44101 5. 285804 0, 0016853 0, 003145 0, 02XR05 4, TZ85387 0. 04105°
15 | Z28. 98828 14. 77666 1.175916A4 1Z, 13. B387H 34. 325 5 382655 0. 001734 0. 007359 0, 019132 4 d0222 0. 04185:
1% | 23.47058% 15. 86089 0. 569319 11. 10p===="—""—"=7777 e e e () RS
20 | 26, 99605 10. 71682 0. BE1B16G 1578 14 BEZ
21 | 24, 58775 1k 09446 1. 0X5579 L TE3591 12 D t 110
22 | 28, 92408 15.3%9 1.11307 . 0988930 9. 0 no Change the names Of 3T
253 | 24, 40746 14. 550TE 1. 00508 L4TT1IR 13 el
24 | 26, 99551 16.104 1. 0074 BB3EZ 15 three workSheetS ! 160.
25 | 28. 07301 15.47606 1. 35R25Z2 . 38896 16. 829135 41. 81208 0. 004304 0, 001835 0. 008923 0. 022307 5. 011072 0, 04630;
:éé] 27.016 14,91738 1.592521 11. 733068 15. 80019 34. 96441 5144004 0, 001711 0, 0102534 0, 025535 5. 370866 0. 0415%0
27 |2 022534 36.BT116 3. 9615983 0. 001555 0. 004803 0. 0106853 L. 896264 0, 0356T!

E no9 17 Oacond M0ET 11 1oddd
concentration /unc:ertaln'tj.r ,/TCIT
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WALSPMF 1.0

Input file

S04 NO3Z Cl NH4 EC ac 4l Ais Ba Er Ca Cu
26. 33127 10. 36647 1.102581 10.B0TT3 13,0402 32. 89267 5. 437436 0. 001619 0.0074dd  0.0179 4. 207578 0. 04058
27. 58160 14, 24344 1.12094d 12, 3469 13, 73474 34. 04381 3. 893708 0. 001557 0. 007545 0, 018293 4. 025165 0. 03715«
28. 17244 17.50126 1.31177 15. 16665 15. 32011 38. 18578 4. 804831 0. 001772 0. 008769 0. 021329 4. T16187 0. 04294
30, 22822 12. 31878 0. 084992 12, 97433 15, 37807 37, 7002 3. 725085 0. 001615 0. 006864 0. 016286 2. 749026 0. 03918
26. 97743 0. 939551 1. 070559 10. 93035 15. 26339 37. 9134 5. 02654 0. 00167 0. 007337 0. 017507 4. 169257 0. 04301
26. 95557 13. 87623 0. 782154 12,6042 12. 84461 32. 22389 5. 55628 0. 001667 0. 00573 0. 013022 3. 445838 0. 04016!
25, 11706 12. 40456 0. 960457 11. 15128 14. 53584 36. 29273 5. 536721 0. 001695 0. 006737 0. 015787 3. 954564 0. 04317
24, 23841 15, 38181 0. 819328 11.91528 14. 47387 35. 64481 4. 269608 0. 001585 0. 005904 0, 013657 3. 337715 0. 0302«
28. 31873 10 . . 7 0.014545 3. 541688 0. 03950]
22.1821 11, Concentration of ambient dataset 5 0.01478 3. 807623 0. 04343
22, 29276 10 | 0.014655 3. 436654 0. 03R50"
30. 27722 16. (ug/m3) | 0.019371 4.35019 0. 04053
25, 5279 12.leee R ek 0.01261 3. 116639 0. 0367
26.1424 19. 87304 1. 518447 12. 78101 13. 54828 34. 08734 4. 431233 0. 00167 0. 009816 0. 024437 5. 064583 0. 03515
25, 35816 13. 86131 11. 59338 11. TS655 20. 44802 4. 140477 0. 001463 0. 00ED55 0. 016812 3. TSES26 0. 03441
30. BOSEE 12, 57977 12. 47573 16. 90393 41. 44101 3. 285804 0. 001653 0. 009149 0. 022603 4. T28387 0. 04105
28. 58828 14. 77666 1.775164 12. 95106 13. 63876  34. 325 5. 382655 0. 001734 0. 007959 0. 019132 4. 40222 0. 04163
23. 47092 13. 86539 f 569319 11. 67795 10. 85386 26. TTOT5 3. 476924 0. 001318 0. 004298 0. 009647 2. 485503 0. 03015
26. 99603 10, 716824, 681816 11. 81375 14. 84344 36. 13412 3. 421585 0. 001487 0. 005087 0. 011547 2. 941331 0. 0I682
24, 58778 12. 1. 023579 10. 79391 12. 83484 32. 45399 5, 762554 0. 00164 0. 007019 0. 016673 4. 062038 0. 04110"
25, 92405 . 1.11307 11.58595 9. 630184 24, B4265 5. 040825 0. 001473 0. 00TITL 0. 017958 4. 000036 0. 033721
24. 40746 14. 67072 1.008589 11. 47716 13. 01523 32. 28896 3. 916713 0.001488 0.00686  0.0165 3. 723340 0. 03580
26. 59531 1. 007432 12. 66322 15. 91896 39, 13619 4. 210026 0. 001686 0. 007039 0. 016647 5. 911348 0. 04160
28. 07301 1 1. 386352 12. 38536 16. 82913 41.81208 5. 054304 0. 001833 0. 00823 0. 022507 5. 011072 0. 04630]
bl Z38 1. 502521 11. 73306 13. 80510 34. 56441 5. 144004 0. 001711 0. 010234 0. 025533 5. 375866 0. 04182
2 2 0.621691 11. 93635 15. 02234 36. 67116 3. 961989 0. 001555 0. 004803 0. 010633 2. BOA264 0. 03867
D= e 179 Gecld 1 [l ir | 18ddd 16 M9dmd 2 1001 A 1CEAS M N1 EQES 1 CTFOe? o 1 e T o1 E0cd N A MRl
I_ concentration unc:ertaln‘tj.r/TOT/ﬁ_J - - I




WALSPMF 1.0

Concentration of ambient dataset

Input file

1
5 | 27.58169 14. 24344 1.120944 12, 3469 13. T3474 34. 04381 3. 893708 0. 001H5T 0. 00TH45 0. 018283 4. 025165 0. 03715
4 | 2817244 17.50126 1.31177 1 . 32011 38. 18578 4. 804991 0. 001772 0. 008760 0. 021329 4. T1A187 0. 04204
5 | 30.22822 12. 3187E 0. 984092 12, _3TEOT  37.700Z 3. TZ5095 0. 001615 0. 008864 0. 016286 3. 743026 0. 03018
A | 26.07743 0030551 1.0TOSG3 10. 9335 15. 26330 37. 9134 5. 02654 0. 00167 0. 00T33T 0. 017507 4. 189257 0. 04301
7 | 26. 05557 13. 87A23 0. TEZ154 _B44Bl 32. 22380 5. 55628 0. 001667 0. 005T3 0. 013022 3. 445838 0. 04016
5 | 2511706 12. 40406 0. 960457 11.15120N\14. 53584 36. 29273 5. 536721 0. 001695 0. 00GTIT 0. 015787 3. 054564 0. 04317
9 | 24.23841 15. 38181 0. 810328 11.016528 M. 47387 35. 64481 4. 260608 0. 001585 0. 005904 0. 013657 3. 397715 0. 03802
10 | 28. 31873 10.09218 0.STAZER 12. 04032 14. 81842 36. 47257 4. 200002 0. 001504 0. 006227 0. 014545 3. 541688 0. 03050
11 22. ?1821 11. 15?34 0. 89599? [T L e ¥ | 1 4 [ I | S iaraTd = A/ 4 [ T i e IO el = Y o O o B o B e [ T o e I L | 3. BDTEES [:l. 04343E
12 | 22. 20276 10. 0498 0. 38390 F £ 1 Ctit] i 3. 436654 0. 03859"
13 | 30.27722 16.19236 1. 18754 | rs Ine. ITIe 11Ine 4. 35919 0. 04053
14 25,6279 12, 885687 0. 7H1524 Lo2118 14, dBhTE S5 40184 E, BEHEZE 0. 001499 O, 00hdVd 0. 0lLRl 2011686839 0, 03a8T49;
15 | 26.1424 1987304 1.518447 12.?3101 13. 54828 34. 08734 4. 431233 0. 00167 0. 009816 0. 024437 5. 0B4583 0. 03015
16 | 25. 35816 13. 86131 1.032272 11.50338 11. TS655 20. 44802 4. 140477 0. 001463 0. 00655 0. 016812 3. TSEG2E 0. 03441l
17 | 30.B0966 12. 57977 1.3091339 12. 47573 16. 00303 41. 44101 3. 285804 0. 001653 0. 009140 0. 022603 4. T2R387 0. 04105
15 | 28. 08828 14. 77666 1.175164 12. 95106 13. 63876  34. 325 5. 382655 0. 001734 0. 007050 0. 010132 4. 40222 0. 04163
10 | 23.47092 13. 86580 0.560310 11.ATT95 10. 85386 26. TTOTE 3. 47024 0. 001318 0. 004298 0. 009647 2. 485503 0. 03013
20 | 26. 99603 10. 71682 0. 6E1816 11. 81375 14. 84344 36.13¢12 3. 421585 0. 001487 0. 005087 0. 011547 2. 941331 0. 0368
21 | 24. 58778 12. 00446 1. 023579 10. 79391 12. 83484 32. 45300 5. 762554 0. 00164 0. 007010 0. 0166TS 4. 0B2038 0. 04110°
57 | 2592405 13,395 1.11307 11.58595 0. 30184 24. B4Z65 5. 040825 0. 001473 0. 00T371 0. 017958 4. 000036 0. 03Z72
05 | 24. 40746 14. 65072 1. 008589 11. 47716 13. 01523 32. 28806 3. 016713 0. 001488 0. 00686  0.0165 3. 723340 0. 03580«
24 | 26.59531 16,104 1.007432 12, 6322 15. 91806 30.13610 4. 210926 0. 001686 0. 007033 0. 016647 3. 911348 0. 04160:
o5 | 28. 07301 15.47R06 1. 386302 12. 38596 16. 82913 41. 81208 5. 054304 0. 001833 0. 00023 0. 022507 5. 011072 0. 04630!

26 | 27.516 14.91738 1.592521 11. 73306 13. 80510 34. 06441 5. 144004 0. 001711 0.010234 0. 025533 5. 375866 0. 04182
o7 | 24. 73065 13.71022 0.621691 11. 93635 15. 02234 36. AT116 3. 961980 0. 001555 0. 004803 0. 010633 2. 96264 0. OZEAT!

" " ) i"

E N97 17 Occnd M20E T 1eddd 16 nand? =37 18901 4 1oE4C PaTARR=A= TR AW AT A LA T ~Le] AR R=1=1=1s ERRf=T-E A MR
M4+ M n:n:n-:en'tra'tmn/unc:ertaln‘ty/TOT/ﬁ ||_-




WALSPMF 1.0

Concentration of ambient dataset

Input file

(e e n e R T k) IR S P e

30

28

4 4 F M

2B.
7.
20,
30.
26.
26.
23.
24.
Z0.
2.
22,

33127
a8lEs
17244
2202%
97745
950aT
11706
23041
318735
71821
29276
27Tl

25. BETY
26. 1424
23.
30.
Z5.
23,
26.
24.
9.
24.
26.

35816
BO9E6
=Lataietst
47092
SER03
asTre
9ad408
40746
23831
07301

27. 3016
27 | 24,

73965

10. 36647
14. 243544
17. 80126
14, 31878
9, 93590501
15, B7BZ3
1k, 40456
15. 38181
10.5k18
11.15734
10. 0496
16. 192356
1%, 88567
19, 87504
153. 86131
1% 87977
14. T7BER
15. 5860859
10. 71682
1%, 059446

15,3958
14. B50OTE

16.104
15. 47606
14. 51738
15, 71022

concentration

1.10k881
1,120%944
1, 31177Y
. BE4392
. 0T05aY
. TE2154
. 9B0457
. 818548
. oTEEEE
. DHEEES
. BE3309
187544
. Ta1524
. 0lo4dT
LOE2ETE
. 391559
.1T5164
. OBBE1Y
. BE1E16G
L 023579
1,11=07
. O0B58Y
LO0T4EE
. 30B392
. 092521
. B21691

[l T T B B e I e R e TR T B T e SR T B

O e e

uncertainty < TOT ¥

10. 80773
14, 3469
15. 16665
15, 87435
10. 85035
14, 6042
11.151=8
11. 91528
1k, 04932
9, 90hZ64
9, 474TBT
15. 81775
11. 82118
15X 78101
11. 59338
12, 47875
12, 85106
11. 867795
11. 81375
10, 793551
11. 585995
11. 47716
14, BEEZE
12, 38596
11. 75306
11. 856835

13. 0402 32. 89267 5. 4374536
13, 723474 24, 04281 2, 833708
15. 32911 38. 18578 4. 804991
15, 37807 27. 7092 2, 725095
15, 26339 37.9134 5. 02654
12, 84461 32, 22389 5, 55628
14, 53584 36. 29273 5. 536721
14, 47387
1me2Dataset

14, 91354

16. 57307 40. 17725 2. 971248
13. 83996 34. 65075 4. 832518
14, 48578 35. 40184 3. 56826
13. 54828 34, 08734 4. 431233
11. T5655 29. 44802 4. 140477
16. 90393 41. 44101 3. 285804
13. 63876 34. 325 5. 382655
10, 85386 26. 77975 3. 476524
14, 84344 26.13412 2, 421585
12, 83484 32. 45399 5, 72554
9, 530184 24, 4265 5§, 040825
13. 01523 32. 28896 3. 9167153
15, 91896 29, 12619 4. 210926
16. 82913 41. 81208 5. 054304
13. 80519 34. 96441 5. 144004
15, 02234 36. 67116 3. 961980

0. 001815
0, 001587
0, 001772
0, 001615
0. 00187
0, QD1BET
0. 0018595
fatal

o594

52

0, 001445
0, 001728
0, 001459
0. 00187
L O01463
L 001653
L O01734
001518
L 001487
0, 00164
001473
L 001488
L O01686
L O01833
L 001711
. 0015585

(e R

= o oD oo

LO0T444
L O0TE4E
L O0BTRY
. O0EERE
L O0TEET
0, 00873
L O0BTAT
L O0a304
LO0BEZT
L O0BE4S
L O0B1T1
L O0E041
L0544
L O0BE16
. D0B355
L 008145
. 007359
L O04E598
L O0angT
LO0T01S
LOOTETL
0. D0BEE6
0, 007039
0, 00923
0. 010234
0, 0048035

[N e R R

(e e b e I e I ban O o BT I Ean Lo B L R -

0.0179
018293
021529
. D16EE6
L 017507
013022
. 015787
L 0136587
. 014545
0, 01478
0. 0146855
0, 0193571
0. 01261
L 024457
.D1BE1Z
LD22603
L 019132
L O0BE4T
L 011547
L D1BBTS
L 0173508

0. 0165
L O1664T
L D22507
. 025533
L 010633

oo oo oo oo

oo oo oo oo

= o oD

. 207578
. 0281648
. T1B18T
L TEB0EE
. 185207
L 44a8Ee
. 904564
L 3ETT1A
. 0t1/88
L BOTEZS
. 436654
4, 395159
3. 1168639
a. 0548835
3. TOR9Z6
4, T28387
¢, d0Z22
. 485503
. 941551
. DB203E8
L O000EE
L T23545
. 911548
LD11072
. 3TaE66
. 09EEA4

L) 0 03 G 0 00 W LD i W

3 0 O Cd G W W [N [D

jer e Bl Ble i o Rl Rl e e e Bl Bie e B Ble g e e Rle e bl e I E eI Do e e

. 04058!
L DET1A:
L 04254
L 0EB1LET
. 04501;
L 04018
L 04517
L DEB0E:
. 03550
L 045458
. 03859
L 04053
. 03679
. 03918
. 034418
. 04108
. D4163:
L 03015
. DEEEE:
L 041107
L DEETE
. 0E30E0:
L Od180;
L DdR30;
. 04155
. DEB6T!
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Input file

1 504 NO3 C1 NH4 EC 0c Al As Ea Er Ca Cu
2 2.633127 1.036647 0.110258 1. 080773  1.30402 3. 280267 0. 543744 0. 000162 0. 000744 0. 00179 0. 420758 0. OC
3 2. 7T5B169 1.424344 0.112094 1.23469 1.373474 3. 404381 0. 389371 0.000156 0. 000755 0. 001829 0. 402517 0. OC
4 2817244 1. 750126 0 13531177 1 _SF1RARER 15328711 5 R185YR 1480499 0 _O00177 000087 0, 0021353 0.4716819 0, QC
5 | 3022822 1.23187 . . . 1. 001629 0. 374803 0. OC
g 15%%3&9%%iuncertalntles Of concentration fOF 0. 001751 0. 416926 0. OC
7 2. 695557 1. 38762 7. 001302 0. 344584 0. 00
8 2.511706 1. 24045 PM (Un 1t: ug/m3) 7. 001579 0. 395456 0. 00
O | 2. 423041 1. BEET Bl ooyt i oo, 01366 0. IZ0TT1 0. 00
10 | 2. 831873 1.09218 0. 087629 1,204932 1.4B1842 3. 647257 0. 4200953 0. 000159 0. 000623 0. 001454 0. 354169 0. OC
11 | 2.271821 1.115734 0. 089699 V098626 1. 401354 3. 709921 0. 546286 0. 000165 0. 000635 0. 001478 0. 3B0TEZ 0. OC
12 | 2.229276 1.00496 0. 088391 f. 947477 1. 657307 4. 017725 0. 297125 0. 000144 0. 000617 0. 001465 0. 343665 0. C
13 | 5.027722 1. 619236 0.118754 f1. 381775 1. 383996 3. 465075 0. 489252 0. 000173 0. 000804 0. 001937 0. 435519 0. OC
14 | 2.56279 1. 288567 1.182118 1. 448578 3. 540184 0. 356826 0.00015 0. 000547 0. 001261 0. 311664 0. 0OC
15 | 2.81424 1. 987304 1.278101 1.354828 3. 408734 0. 443123 0. 000167 0. 000882 0. 002444 0. 506458 0. OO
16 | 2. 535816 1. 386131 1.159338 1. 175655 2. 944802 0. 414048 0. 000146 0. 000E96 0. 001681 0. ITHESZ 0. OO
17 | 5. 060966 1. 257977 1. 247573 1. 6903593 4.144101 0. 32858 0. 000165 0. 000515 0. 00226 0. 472835 0. 00
18 | 2. 898828 1. 477666 1.295106 1.363876  3.4325 0.538265 0. 000173 0. 000796 0. 001913 0. 440222 0. 00
19 | 2. 247002 1. 386589 1.167795 1. 085386 2. A77975 0. 347602 0. 000132 0. 00043 0. 000965 0. 24855 0. OC
20 | 2. BI9E03 1. 0T16EZ 1.181375 1.484344 3. 613412 0. 342150 0. 000149 0. 000509 0. 001155 0. 204133 0. 00
21 | 2. 453778 1. 200446 1. 079391 1.283484 3. 245399 0. 576255 0. 000164 0. 000702 0. 001667 0. 406204 0. OC
22 | 2.592405 1. 3395 1.158595 0. 963018 2. 4B4265 0. 504083 0. 000147 0. 000737 0. 001796 0. 400004 0. OC
23 | 2. 440746 1. 465072 1.147716 1. 301523 3. 22EE86 0. 391671 0. 000143 0. 000686 0.00165 0. 372335 0.0
24 | 2.659531  1.6104 1. 266322 1. 5918596 3. 913619 0.421093 0. 000169 0. 000704 0. 001665 0. 391135 0.0
25 | 2.807301 1.547606 ¢, 139630 1. 238506 1. 682913 4. 181208 0. 50543 0. 000183 0. 000923 0. 002251 0. 501107 0. C
26 | 2.7516 1.491738 0.159252 1.173306 1. 380519 3.4096441 0. 5144 0. 000171 0. 001023 0. 002553 0. 537537 0. OC
27 | 2. 473965 1. 371023 1. 193635 1. 502234 3. 667116 0. 396199 0. 000156 0. 00048 0. 001063 0. 2BI626 0. OC
g =) L I o 1 e I | Ll T ey M 1 aaeT 11 cddd 1 ErRitAd 2 e L e = Y = | N A1 CE=AeE T ormd EIE (R AT AR A T~ T Gﬂe [ T e e O e - o T 1

M A4k H[ n:u:unu:en'tratiu:un ncer tainty TOT,/"E_J
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Input file

148,
165,
175,
131,
1435,
163,
147.

16%5.
1535,
171.
155,

=T

b=

TOT

161. 595

155,
177.
161.
187.
1685,
1649,
15%5.

T39T
1512
dB0E
0179
BETS
032%
5211

15%9. 357

165,
144,
17%.
145,

21351
4318
2096
patal

167, 005

sS4
S4TY
5052
Ba24
Y081
SE03
=096

1458, 541

159

291y
54351
DBEBZ
DZ296

[t WY~

Concentration of total mass of PM
(TOT) (Unit: ug/md)

,T\

L H[ c-:un-:en'trati-:un/uru:ertai tw | TOT Tir
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e Run the model
L

4\

WALSPMF.fig WALSPMEF.p

N\

Double click the WALSPMF. fig file
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e Run the model

Command Window

L == Desktop *» WALSPMF

D Mame
T WALSPMF User Guide.pd

wl WALSPMF.p
9 waLsPMF.fig
EH] input.ds
Show in Explore
Create Fip File
Rename F2
Delete Drelete
Compare Selected Filesy
Compare Against
Source Control 3
Cut Chrl + 2
Copy Ctrl+C
Pacts el o W
.
¥ 1 Ch the WALSPMF d click
0o0Sse e .Pp and ClICK run
VWALSPMF.p (P-code) -

4\ Start|



WALSPMF 1.0

WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)

Base run Rotation
=Data———— — Base run — Rotation run
Input R : I Save |
- un Run Save
Ambient convergence - -
’ select all l [ select non ] I:I proﬁle bar I_Fi&kl
|Species| mean | sd | ] loading soure profile L] Rotated profile oecile bar
[l e
Spe...| Fact... | Fact...| Fact...| X Spe.. | Fact...| Fact...| Facl...| ) Spe...| Fact... | Fact...| Fact...| Fac X C]
i T =
=
L
E - 3
]
]
B - LA B L
4 m | r T . =
« 1 b
factor | | number . ulll—sy i [ [T :
number select Theory Q a a o
o _ Contribution
samples species Source contributions CU”tfllllUttm” Source contributions plot
number I:I number I:l Average | cd | E] Average | sd | ]
eigenvalue 1 1
- - 2 Percentage
E|qen1.fa...| variance (%) | .
1 - 3 p
: Panel display of WALSPMF s =
:
4




WALSPMF 1.0

R—

WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)

Base run Rotation
=Data | Base run Rotation run
nput Run . | Save
. Run 4' Save
Ambient convergence - S -
select all select non [=F:|
’ I [ ] I:l profile bar I_i|
[ [ . [ L[ ] Lol Dotatad aeafl

Steps:
1. Click “Loading” button: load the input data

1 Click “Base Run” button: base run solution
.2 Click “Save Base Run” button: save base run result

1 Click “Rotation Run” button: rotation run solution
.2 Click “Save Rotation Run” button: save rotation run
result




WALSPMF 1.0

|
WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)
Base run Rotation
=Data — Base run — Rotation run
. | Save |
Run Run Save
convergence - S -
select all select non ea
’ I [ ] \ I:l profile bar
|Species| mean | sd | mn loading soure profile D Rotated profile .
gl profile bar
Spe...| Fact... | Fact...| Fact...| X Spe.. | Fact...| Fact...| Facl...| Spe...| Fact... | Fact...| Fact...| Fac X C]
| = e
— [
L
. 3
& 1. Load the input dataset
n : d J .
1 [ m | r x - al " ; &
factor | | number ‘ U ' Ll r -
number | select
o L Q Q i Contribution
samples species| | Source contributions Cﬂ"t”:’“tm” ‘ ‘ ‘ Source contributions plot
number Ij numherl—‘ Average cd | Lo Average sd | .
eigenvalue 1 [J 1
. . 2 2 Percentage
E|genva...| variance (%) | Percentage =
; = :

o Lo |2 [

Clear
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BY WALSPMF o] & [

WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)

Base run Rotation
=Dat, D | Sp | ay the 56 run — Rotation run

. . Run | | Save
information of Run | Save
[eoee F?eak -

Species ]

profile bar

Factor loadings =

‘Speues‘ mean ‘ sd | ] = soure profile Rotated profile profile bar
504 2643 200 - Srl:_a_m|me|me‘me| Spe |Fact ‘Fact |Facl | Spe...|Facl...|Fact...‘Fact...|Far: =
NO3 13.21 244 1 S04 0.01 055 -0.09 & n
i 110z = NO3 000 014 000 B
il LU LS cl 003 100 004
EC 1387 236 NH4 003 010 -008— E
oc e I EC 100 -006 -0.01 = |
Al 440 o07e oc 100 -002 004
Az ooo 000 Al 0.06 009 099
Ba 001 000 | As 076 022 057 m B

< 1 ‘ [> ] 1] ¢ ‘ = P
‘> Theaory Q Q Q o Contribution
g — Sourcd Source contributions plot
s o | el 2 | — Extracted factor mverage | sd ] ]
vovemnrn ] £ L
number

i N b f I 2 Percentage
| Numbers OoT samples 3 pie
- and species :

3 5.86 26,64 . =
2 208 952 number in the box G

| User can change the raluiate |
Car |




WALSPMF 1.0

- |
WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)
Base run Rotation
=Data——— — Base run — Rotation run
Input Save
| Run | Save
Ptml]IE-nI convergen - . . -
select all select non ed
’ I [ ] I:I profile bar
‘Species‘ mean ‘ 5d | 0] loading soure profile E] Rotated profile
. file bar
¥ so4 2648 200 a4 c Spe..| Fact...| Fact..| Fact..|F pro
pe...| Fact...| Fact...| Fad.. P | FaCL. | Fach., | Fact. | rat
— e EEEEE S | u_n1| u_ss‘ }| Spe...|Fact...‘Fact...|Facl...| ) C]
c 11 0% |3 NO3 000 014 000 B
i 1165 03 1 cl 003 100 004
EC 1397 236 = NH4 003 010 008 5
oc 34.78 550 4 e 3
Al 4.49 0.72
T 2.1 Run the base
Ba 0.01 000 - . | 4 W
4 | m | b run SOIUtIOn - i
< m b
factor number - ' ' [ Tl ] b
number select
- o Theary Q Q Q S tributi Contribution
samples specieszl Source contributions Cﬂﬂtrlllll{tlﬂﬂ SR ILLL LT plot
number number Average cd | E] Average ‘ &d ]
eigenvalue 1 1
. . 2 2 Percentage
E|genva...| variance (%) | Parcentage E pie
3 .

1 T20 3272 ple

2| o oe : ) d -

] aw e

4 2.08 952
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B WALSPME
-]
WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)
Base run Rotation
=Data — Base run Rotation run
Input Bun B Save
- Run Save
Ambient convergence -
’ select all l [ select non ] Fpeak
Yes profile bar
|5PECi35| e | Sd | n e soure prefle — | RTamd p‘mﬁle | profile bar
504 2845 200 - g | | Spe...| Fact..| Fact.. Fact..| Fac
pe...| Fact...| Fact...| Fact... g |F ‘ | PE...
= pe... | Fact... | Fact...| Fact...
NO3 13.21 2.44 1- 0 001l 055 0ooll cos e B L
c 111 05 3 NO3 000 014 0.00 NO3 TERET YT
e gy ox 1 o 003 100 0047 a 000 027 015|°
EC 1397 236/ = NH4  -0.03 0.0 -0.08 - a2l 190 om0 _
oc 3478 550 4 ' ' 3
- R T - -~ - (000 0.00
Al 449 078 R I .F b
» esult oT base run 0% 133
Ba 0.01 0.00 - I . . - T
< m | r SO Ut [ Orl 00 020 2z
n nn nnn ‘ "r P
factor |I| number (B : [ [t
number setect Ulze il Q Contribution
samples species IZI Source contributions Contribution s Source contributions plot
number number Average cd &m] Average | 5d ]
eigenvalue 63.06 1058 1
- - 2 Percentage
E'IQE'I"IUE...| variance (%) | <l e Percentage 3 pie
1 7.20 32.72 2311 841 pie a ]
2 .08 2762 26.08 4.53 Re-calculate
T om e
Cl
4 2.09 9.52 sar




WALSPMF 1.0

B WALSPMF )
N
WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)
Base run Rotation
—Data — Base run Entatinn rn
Input Run B
un : .
N Source profile (ug/m?) Save
mbien convergence = K -
ea
| selectall | | selectnon | Voo
|Species| mean | Sd | n loading soure profile | R0|tated P‘ruﬁle | orafie bar
S04 2648 200 -+ c Spe...| Fact...| Fact...| Fact...| Fac
pe...| Fact..| Fact...| Fact... Be...
. P I P | DD1| D“‘ DDJ ) Spe..| Fact.. Fact..| Fact.. R =
L = : i M 504 138 628 027 =~ l
c 111 05 3 NO3 000 014 0.00
: : 008 NO3 0.05 000 0.41
NH4 1165 096 1 . 003 100 © ME 3
i 005 1. : cl 0.00 027 0.15|7
EC 1397 236 - NH4 003 0.0 -0.08
=1t Al =t NH4 043 190 0.00 =
oc 3478 550 4 - 1000 006 001
o0 0be 0. EC 1583  0.00 0.00
Al 449 078 oc 100 -002 004
Ly =i ; oc 3635 034 138
As 0.00 0.00 Al 006 009 099
_ “ 0o 009 09 Al 050 043 407 L4
Ba 0.01 | 000 |~ As 076 022 057 TR I
4 L 4 = M nonn nonT
1 "r r n nn nnn ( "r P'
factor number
number |I| select
Contributi S Source contributions Contribution
- buti ontribution
samples SPEQESIZI Source contributions = ca12 S — plot
number number Average | 5d ’E’ Average | Sd ]
eigenvalue 1 63.06 68 1
2 Percentage
. , b 438
E'IQE'I"IUE...| variance (%) | Percentage :
pie
i 2 = | 1Theory @ sar | e . =
2| e 2762 e — | | Estimated Q for base
3 5.8 26.64 [ .
o B . run solution




WALSPMF 1.0

B waALSPMF o] & =]
N
..... — e ... A . - . .. = rization}
Source profile plot for base run solution .
I Rotation
=Data——— — Base run — Rotation run
Input Run | Save |
Run Save
Ambient convergence -
’ select all l [ select non ] Fpeak
Yes rofile bar
|Species| mean | Sd | r | loading soure profile C] Rotated profile o
' - rofile bar
504 R Fact..| Fact.|Fac | ” -
o
V| NO3 13.21 = T T T T T T T T T T T T T T I
. 111 % 20l | -Proﬁle(Base run) - Factor1 L i
. [+
NH4 11.65 E
5 r u = n e | n | n
EC 13.97 = S04 NO3 CI NH4 EC OC Al As Ba Br Ca Cu F K Mn Pb Db Se Si 5 Ti Z
) Species -
oc 3478 = pee 3
-_g 10 T T T T T T T T T T T T T T T T T I I T T T
Al 449 5, | I Profile(Base run) - Factor? |
As 0.00 o l
Ba 0.01 S : i
S04 NO3 ClI NH4 EC OC Al As Ba Br Ca Cu Fe K Mn Pb Db Se Si Sn Ti Zn =
1| mn | Species = r
factﬂr I"IL.IITil _§ 20 T T T T T T T T T T T T T T T T T I I I I I
number |I| sale % 10k -Proﬁle[Base run) - Factor3 L
Z N Contribution
los soe & 0 wrce contributions plot
samp Pe o SO4NO3 Cl NHE EC OC Al As Ba Br Ca Cu Fe K Mn Pb Db Se Si Sn T Zn - R
number nunm S srage ]
eigenvalue E 40 — 1 T T T T T T T T T T T T T T T T _—L T T 1
. | . E 1 | I Fofilc(Base run) - Factord L Percentage
E‘IQE'I'TU'E... variam = — ple
1 7.20 | . [ =
2 B.08 e S04 NO3 ClI NH4 EC OC Al As Ba Br Ca Cu Fe K Mn Pb Db Se Si Sn Ti Zn
3 - Species
- Clear
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B WALSPMF
N
WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)
Base run Rotation
=Data — Base run — Rotation run
Input Run i Save
. . Run Save
Ambient convergence - -
’ select all l [ select non ] Fpeak
Yes profile bar
|Species| mean | Sd | r loading soure profile C] Rotated profile
. file bar
504 ‘48 200 P4 c Spe..| Fact... Fact... Fact.. Fac | '
fui pe...| Fact..| Fact.. Fact.. pe...
NO3 13.21 244 1 s | . n1| : “‘ : n“| 1 Spe.. | Fact...‘ Fact...| Facl...| 5 C]
—npm 111 025 |2 - i =N A 504 138 828 027 - —
: b NO3 000 014 o00[] NO3 TERET YT
NH4 11.65 096 1 ] ’ =
EC 13.97 236 : S t . b _t . ( / 3) 027 0.15|7
oo um s o OOUrce contripution ug/m 190  0.00 =
_ = T - T EC 1583 0.00  0.00
Al 449 078 oc 100 002 004 oc w5 ol 13
Ag 0.00 0.00 - ' ' :
fa 001 oo0 | Al 050 043 407 L4
A 0.00 000 0.00 -
' m | 3
= N nn n nn nnn ( "r P'
factor |I| number d il D
number select T - - -
ibuti Source contributions Contribution
- ibuti ribution
samples SPEQESIZI Source contributions ot ca12 S — plot
number number Average cd p Average | 5d ]
eigenvalue 63.06 1058 1
2 Percentage
eigenva...| variance [%5) | <l e Peffentage : pie g
1 7.20 3272 281 841 pie 2 ]
3 503 2762 26.09 493 E Re-calculate
3 5.85 26.64
4 209 9.52
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B WALSPMF fo] & ==

5 100 | | T | I
% 50 W\WWWWMWW - Cuntrihutiun{B?‘—se runt- Factor1 k
=t |
—Data s | | | | |
In © 0 50 100 150 200 250 300
Sample Save

Contribution{Base run} - Factor2 L

a

&
o
(=R
Concentration
I

=

%

Py W Ty A
an ] ] | ] |
S04 0 50 100 150 200 250 300 ]_— Fac profile bar
NO3 _ - L
cl o v E T " Wl
NH4 *E Contribution(Base run) - Factor3 |J
EC § T A AR '\‘I(* Trw
| =
oc S =
2450 300
Al
as 5 40
Ba = ' I | E— I . L
= — Contribution(Base run} - Factord
4 L E 20 T [ TT } T v h =
[ F— © n
factor = ] | | ] |
]
number E © o 50 100 150 200 250 300 o
vl 5312 5800.5285
number numherl—‘ Average cd | &m] | ‘ | | Average 5d | L]
gigenvalue 1 53.06 10,88 s 1
: | : 3 e ann 2 Percentage
elgenva..| varlance (%) | 3 pie
3 . L ] L ]
I E 272 - |Daily contribution plot E =
2 6.08 27.62
3| 5w 264 for base run solution
4 209 9.52 | |
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B WALSPIF =) o=
N
WALS atrix Factorization)
I Factor Rotation
=Data = [ Factor2 = Raotation run
Input [ |Factor3 | s
Run ave
Ambient - Factord -
’ select all l [ select non ] Fpeak
39%
|S ecies| mean | 5d | n Rotated profile
P . profile bar
S04 2648 200 <~ Spe...| Facl...|Fact...‘ Fact...| Fac O
NO3 1321 z44 1 18% -
cl 1.11 025 |E
NH4 1165 096 1
EC 1387 236 :
oc 3478 550 4 3
Al 4.49 0.7a
As 0.00 0.00
Ba 0.01 000 - W
S | ul | : 4 L 3 )
factor number
number | 4 select 7% a o
Source contributions Contribution
SEITip|ES 300 SPECIES 39 AU UL TRPLIL T | ""'""""'"I"': """ e cann 53O | | . . i Plﬂ‘t
number number Average cd . \ \
cigemvalue : e P Mean percentage contribution (%) pie for
: : 4270 438 :
eigenva.. variance (%) 2 red base run solution
1 7.20 32.72 - = g4 pre
2 503 2762 4 26.09 493 E a Re-calculate | 4 | |
5.8 2664
:
4 209 952
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B WALSPMF
N
WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)
Base run Rotation
=Data — Base run — Rotation run
Input Run i
- L Run | Save
Ambient convergence -
’ select all l [ select non ] v Fpeak
es profile bar
|5PECi35| e | Sd | n T sours profle -~ | RTatEd p‘mﬁle | profile bar
S04 2648 200 -+ c Spe...| Fact...| Fact...| Fact...| Fac
pe...| Fact..| Fact...| Fact... Be...
NO3 1321 244 1 504 | u_n1| 0_55‘ _n.ua| - SP\"|FMM‘FE;2J Fa;‘;J ~ - B
cl 103 |5 NOZ 000 014 000 TR
NH# fnes 0.6 1 cl 003 100 004|% 037 015|5
EC 1397 236 - NH4 003 010 -0.08 T 5
ot HTa 550 4 EC 100 006 -0.01 o000l 0.00
Al 449 078 oc 100 002 004 o5l 1
— Ll Lt Al 006 009 0.99 al 050 043 407
Ba 0.01 0.00 - As ) ] ) b
< | m | r o 2 2 S h b =
Fl 1 4 L 3
factor number [ " ave t e ase
number |I| select
run resu I t Q - Contribution
. conrcen Source contributions ot
samples spemelel lat S S P
number number Average | cd | = | | | | Average | 5d ]
eigenvalue 1 63.06 1068 1
. . 2 Percentage
E'IQE'I"IUE...| variance (%) | 2 <l e Percentage 3 pie
1 7.20 3272 3 221 g4 pie 2 =
2 .08 2762 4 26.09 493 = Re-calculate
0 o6 e
Cl
4 2.09 952 i
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B WALSPME

WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)

Base run

Rotation

| RDtatDE

reak

R§ated profile

Save

Spe... |Facl |\act ‘Fact |Fac

profile bar

. Bl

m

1 Run the rotation

run solution

=Data — Base run
Input Run : | Save
Ambient convergence -
’ select all I [ select non ] Yes profile bar
‘Species‘ mean ‘ 5d | ] loading soure profile D
=04 w48 200 B Spe...| Fact... | Fact...‘ Fact...| Spe... | Fact...‘ Fact...| Fa
NO3 13.21 244 1 204 0.01 055 -000 504 138 077 [P
cl 0= NO3 000 014 nnnﬂ — 000 041
NH& 165 0. | 000 027 0153
EC 1387 23 ' ' '
e o T o SQSet the Fpeak value e 0 13 0w
C 1583 000 0.00
o Al 4.48 0.7- - '
v firstly ( 1 to 1) ¢ | s
As 0.00 0. LU g e L Al 0.50
Ba 001 000 = As 076 022 057 o 0.00 3 .
4 | 1 | (3 Cn nona n onn nonT .
A "r r = N _nn
factor number ! =
number select Theory Q a
. ibuti Contribution
samples species IZI Source contributions -z 5312 =300 5395
number number Average Sd | -
eigenvalue 1 63.06 10.68
. - 4270 4388
E|genva...| variance (%) | 2 Percentage
1 7.20 3272 3 2911 841 pie
2 5.08 2762 4 26.09 493 E Re-calculate
4 2.09 9.52

a

Source contributions

Contribution
plot

Sd

Average

L

B | wa [ pa |

Percentage
pie
]




WALSPMF 1.0

B WALSPME o] B[S
WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)
Base run Rotation
=Data — Base run — Raotation run
Input Run R | Save ;
Ambient convergence -
[ select al ] | selectnon |
Yes profile bar
|Species| mean | 5d | n loading soure profile :] Rotated profile
—~ " profile bar
504 26.48 200 Spe...|Facl...|Fact...‘Fact...| §pe...|l_:act...‘Fact...|Facl...| Spe...|Facl...|Fact...‘Fact...|Fa: =
NO3 13.24 244 1- 504 001 055 009 - 504 13 628 027 504 0.00 001 000 €
cl 1.1 025 |2 NO3 000 014 000 NO3 oos ool oAl NO3 0.00 0.00 002 2¢
NH4 11.65 096 1 ol 003 100 o004l o u-uu 0.2? u-15 = cl 0.00 000 o010 T
EC 13.97 236 = NH4 003 040 008 e os 190 oo NH4 0.07 000 000
oc M7 5.50 ¢4 EC 100 006 -0.01 e 1583 000 000 EC 1553  0.00 0.00
Al 4.45 0.78 ac 100 -002 004 oc w5 oml 1m oc 3590 000 019
As 0.00 0.00 4 008 009 099 a 05pl 043 407 Al 000 000 351
Ba 0.01 | 000 |~ As 076 022 057 B oo ool apo 0.00 000 0.00
1 LLlJ 4 (=Y nna N e nnv o ’ - = - nnn A nn nonin
‘ "r P- EIEH "r n nn n nn n I'I.Pﬂ "r
factor 4 number
number select
. o
o Contributio
samples SPECiESIZI Source contributions ReSU I t Of rOtat (olq) Source contributions plot
number number Average cd . Average ‘ 5d L]
eigenvalue 1 63.06 105 run SO I Ut l On 5875
2952 Percentag
eigenva...| variance (%) | 2 4210 4 Percentage 46,50
1 7.20 32.72 3 281 841 pie 72
2 6.08 2762 4 26.09 493 ) Re-calculate ;
I oo
Clear
4 209 952
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B WALSPME o] @ =)

WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)

Base run Rotation
=Data|7 — Base run — Rotation run
nput Run R | Save
) Run Save
Ambient convergence -
[ sekctal | | selectnon |
Yes profile bar
|Species| mean | 5d | n loading soure profile :] Rotated profile
504 25.48 200 % Spe...|Facl...|Fact...‘Fact...| Spe...|Fact...‘Fact...|Facl...| Spa...|Fagl...|Fact...‘Fact...|Fa£
NO3 13.21 244 1 204 0.01 055 -009 = 504 138 628 027 504 0.00 01 000 €
cl 111 05 |3 NO3 000 014 0.0 s s o o NOZ 0.00  0.00 002
NH4 11.85 088 1 ol 003 100 004|F ol 000 027 04515 cl 0.00 000 010
EC 1397 236 : NHE  -0.03 04D -008 e Y EET T NH4 0.07 0.00 0.00
oc 3478 550 4 EC , 7 - EC 1553  0.00  0.00
. Ay 07 | Source profile for pE s
As 0.00 0.00 Al ] ) Al 0.00 000 351
Ba 001 | 000~ . | rotation run solution 000 000 000
4 m 3 - o nonn nonAn
= 3 m
factor 4 number 4 (Ug/m ) |
number select Theorv O
o ibuti e a d Source contributions Contribution
samples specieleI Source contributions CU””':’T‘”” - £500 5295 <335 2549 plot
number number ‘ | Average | cd || [% ( Average ‘ 5d | ]
eigenvalue — 1 =875 939
. 2 2952 267 |Percentage
eigenva...| variance (%) | Q va I ue for FOtat 1on 3 4650 770 pie ’
1 7.20 3272 . ]
4 2722 420
2| e ze run solution Re-calculate
3 585 2664
Cl
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B WALSPME o] @ =)

WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)

Base run Rotation
=Data——— — Base run — Rotation run
Input R Save
un -
) _I Run Save
Ambient convergence - -
’ select all I [ select non ] Fpeak
Yes profile bar
|Species| mean | 5d | n loading soure profile :] Rotated profile
. rofile bar
S04 2648 200 8 Spe...|Facl...|Fact...‘Fact...| e |Fact ‘Fact |Facl | Spe...|Facl...|Fact...‘Fact...|Fa: prowe
NO3 13.21 244 1 - | = 504 0.00 001 000 € L
=g 11 oz |2 S0 001 055 -0.09 504 138 628 027 = .
: - 3 NO3 0.00 044  0.00 O3 005 000 0.41 NO3 0.00 o000 002 2 |
NH4 1185 088 1 ol 003 100 o004l o u-uu 0.2? u-15 = cl 0.00 000 040 (7
EC 13.97 236 : NH4 003 010 008 e oas 120 om0 NH4 007 000 000 ¢
oc 3473 550 4 EC 100 -008 -0 e 1553 000 000 EC 1553 000 000
Al 4.45 078 oc 100 -002 004 oc B oc 3590 000 019
As 0.00 0.00 4 008 009 099 a 05pl 043 407 Al 0.00 000 351 I
Ba 0.01 pon - As 076 022 057 B ooo onol oo As 000 000 000
1 | m | [* (=) nnas n o nnv o - - ’ - O~ nonn n nin nnn r i
P "r P- [= "r n nn n nn n r;ﬂ 4 "r F
factor number
number select
e Q Q ontric@tion
e . Fa3 P [ 1 [ 1 1 1
o T Cource contnbut Lo Source contributions ot
number -m numherlZI Average | Contr | but lon -For Average ‘ 5d
eigenvalue 1 63.06 , . 1 58.75 .39
cigenvan] var 2 2n | rotation run solution 2 2952 267 |Percdhitage
genva..| variance (%) =
3 29 11 3 3 46.50 7.70
7.20 272 ( / )
4 2722 420
6.08 27.62 4 2809 ug/m

e | L [ |

5.06 26.64
209 952




WALSPMF 1.0

B wALSPMF =] = ==
-]
WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)
] ] ] Rotation
=Dat—— Source profile plot for rotation run solution
- I ‘ TRQaTT I “ Run Sa"re
Ambient converaence I -
select all -
= 40 T T T T T T T T T T T T
m
_-é 20l ‘ -Proﬁle[Fpeak run) - Factort [ ted profile
ofile bar
NO3 = SO4MNO3 Cl NH4 EC OC Al As Ba Br Ca Cu Fe K Mn Pb Db Se Si Sn Ti Zn 001 000 €= L]
P
cl S 001 pECIEs 000 002 2=
MH4 % = I I I I I I I I I I I I I I I I I I I I | T 0.00 010 [E
£ Profile(Fpeak run) - Factor2 ’ :
EC £ 00051 ‘- i J |- 0.00 000 £
(=]
oc = 0 0.00 000
Al e SO4MNO3 Cl NH4 EC OC Al As Ba Br Ca Cu Fe K Mn Pb Db Se Si Sn Ti Zn 000 018 o
As S Species 000 351 €
Ba = | R L —L 0.00 000
- m _E 5 -Pmﬁle[Fpeak run} - Factor3 |_ nnnl nanl T
@ 3
factor 5 0
number = SO4NO3 Cl NH4 EC OC Al As Ba Br Ca Cu Fe K Mn Pb Db Se Si Sn Ti Zn
Species N Contribution
= ‘ce contributions I
samples |, £ 40 . I  —— — — plot
m
numkber E 20 ‘-Proﬁle[Fpeak run}—Factord-L age ‘ sd | :]
) 3 5875 9.33
S 0 2952 267
e © SO4NO3 Cl NHé EC OC Al As Ba Br Ca Cu Fe K Mn Pb Db Se Si Sn Ti Zn FEIELLAC
Species 46 .50 7.70 pie
1] 7 e =
2 608 27 62 | 4 | 26.09 493 | D Re-calculate L4 222 420
3 5.86 2664
4 209 952




WALSPMF 1.0

B WaLsPMF oo s
= -]
A 100 T T T T I
£ Contribution (Fpeak run) - Factor?
E 50 MWMMMWWMAMW - ( pe: ) )
[&]
5 0 | | | | |
“ 0 50 100 150 200 250 300
= Dat: Sample
-__E__ 40 I I I I I Save
E 10 J Contribution (Fpeak run) - Factor2 |_ -
E Ty "'.,|'||I'|"|||'|r "-uw' AN T 'q']lll'” uw
] '5 20 ] ] | ] ]
0 50 100 150 200 250 300
— Sample
= 100 Fac prcﬁhar
1o T T T T I = |
= I Contribution (Fpeak run) - Factor3 L €
5 EDW\WWWWM—WMWWWW B Uiy E 2
5 o ! ! ! ! | ik
= 0 50 100 150 200 250 300 ¢
Sample [
S 40 . . ; ; I . C
,E a0 - Contribution (Fpeak run) - Factord +\ [
3 ' (
«[ 8 o0 | | | | | R i
— 0 50 100 150 200 250 300 ¢
E sami -
el SeieLL
Tee ibuti fheen < Source contributions Contribution
samples species IZI Source contributions CU””'?;UU” ca12 53005295 535 8549 plot
number number Average | od | [p:] Average &d . [ ]
eigenvalue 1 §3.06 10.68 1 875 .
2 267 |Percentage
eigenva...| variance (%) | 2 e e = "ag
3 ' . . e 3 46.50 7.70 pie
L T 272 -1 | Daily contribution plot a 2722 2 | B3
2 6.08 27.62
3 585 264 for rotation run solution
4 209 9.52 | |




WALSPMF 1.0

B waLsPmF o & (=]
-
B Facior Rotation
=Data——— — —— Rotation run
Input - Factor2
) [ |Factor3 Run Save
Ambient c I Factord _ -
pea
[ select all ] [ select non ] oy e
|Species| mean | 5d | n Rotated profile
. rofile bar
504 2848 200 =~ Spa...| Fact.. | Fact...‘ Fact...| Fac S
NO3 13.21 244 1 504 0.00 001 000 £ L
cl 1.11 n2s B NO3 0.00 000 002 20
NH4 1165 096 1 cl 0.00 000 010 (|
EC 13.97 23 = NH4 0.07 000 000 ¢
oc 3473 550 4 299, EC 1553 000 000 o
Al 4.45 078 oc 35.90 000 019 «
As 0.00 000 Al 0.00 000 351
Ba 0.01 000 - As 0.00 000 000
4 | L0 | 3 n;. "rrl M A Lt - Fi T
factor 4 number
number select 189 a
o Contributi
: e Conm Don s Contribution Source contributions ontribution
Sﬂmples 300 SpECIES 23 |Dt 5392 £on0 5295 Ca%5 8549 P|Dt
number number Average | cd | [p:] Average ‘ 5d | ]
eigenvalue 1 §3.05 10.63 1 5875 9.39
. . (%) 1 ! A7 TN FE-1-3 & 29.52 267 PEFCEHT.EQE
EIgENVa... variance .
. . . 3 46.50 7.70 pie
0
1 720 271 Mean percentage contribution (%) pie for i o — )
3 555 =4 rotation run solution
4 209 957 | | E——




WALSPMF 1.0

B WALSPME

WALSPMF1.0 (Weighted Alternating Least Squares- Positive Matrix Factorization)

Base run Rotation
=Data———— — Base run — Rotation run
Input R Save
un -
) —I Run
Ambient convergence -
’ select all I [ select non ] Fpeak
Yes profile bar
|Species| mean | 5d | n loading soure profile :] Rotated pr
. rofile bar

504 2648 200 - - - - - Fact..| Fat bt

Srl}E“'| Fact... | Fad"" Fad"'| Spe... | Fact...‘ Fact...| Facl...| | ]
NO3 13.21 244 1 e e o 0.00 €=

L =04 001 055 -0.090 504 138 628 027 - :
cl 1.11 025 |E O3 000 044  0.00 002 27
: : il NO3 0.05 000 041 e

NH4 11.65 096 1 ol 002 100  004lE b 010 (7
= EC 397 238 X ki ML e cl 0.00 027 015"
. 36 : NH4 00% 04D -0.08 NHe 049 190 ¢ NH4 0.0F 000 000 ¢
oc Ja78 550 4 EC 100 -008 -0.04 e 1583 00 0.00 EC 1553 000 000
Al 443 07B oc 100 -002 004 oc FE—— oc 3580 000 019
As 0.00 000 Al 006 009 099 a 05pl 043 407 Al 0.00 000 351 (
Ba 0.01 000 - as 0.00 000 000 O
4 | m | 3 - 3 2 S h . nonn nonn nonAn e

‘e O, ave the rotation >

factor number
number select -
r u n r e S u I t Source contributions ST

i Source { lat
samples - spemeleI S e e plo
number m number Average | cd | Lo | | | | Average ‘ 5d | ]
eigenvalue 1 63.06 10,68 ] 1 5875 539
. . 2 2852 267 |Percentage
E|genva...| varlance (%) | 2 4270 4.88 Percentage i
20 - 3 29 11 841 _ 3 46.50 7.70 p
. . : : pie

e | L |

5.06 26.64
209 952




WALSPMF 1.0
]

1]

baserunoutput. Fpeakoutput.xls
xls

Output files for base run and rotation
run solutions

User can change the names of the output
files




WALSPMF 1.0
e Result (Base Run)

11|
12
13 |
14
EER
16
17 |
18 |
19
20 |
21 |
22
23 |
24
| s |
26
27

e

a0
NO&
-1
NH4
EC
o
a4l
As
Ea
Er
Ca
Cu
Fe
E
M
Fh
Dh
oe
o1
on
Ti
in

1. 37977
0. 052266
0

0. 494203
15. 85214
6. 85931
0. 497589
0. 000712
o

o

0. 434536
. D27V 46
. 9HBBRZ
o

. 0109356
. 039401
L000Y12
. D0048Y
. 318164
L 000487
. Ddd/3d
. BOEE6EE

=D

oo o= oo oD

B.

=D

Lon T Fon I o Vo B Fon ) Lo I o

(R T en TR ol e B o B o B o o

279051
0

L 2T2807
L 903178
0

. 341826
L A2TEZT
. 0001359
L 001616
. O04ERT
. T2877T6
001814
0. 260351
. 4765594
. 0105352
. 002595
. 000139
. 000479
. 241074
L D004
. 046844
. D10661

M 4 ¥ M| Sheetl  Sheet? . Sheet

0, 274696
0. 406609
0. 150419

o

o
1. 5377232
4. 06271
0. 000429
0. Qo109
L O0ZETa
. 043571
. 012615
. 263301
. 988603
. DBBEZY
. 004458
. D00425
. Dooag2
11. 40041
0, 00058
0. $29066

0

=0 oo o NID D

10, 85536
23, 04702
0. B611524
9. 899109

0
0. 467558

0
L 00047z
L 003822
. 009855
. 471802
0. 0014
0. 05013
0. 986753
0. 007304
0. 00482
0, 000472
0. 001245
0. 08979
0. 001240
0, 003270
0, 0Za789

|l I Lo

Output information:

F_profile: source profile

G_matrix: normarlized source
contribution

Source contribution

Mean contribution

Q value

I; F uIDfilEI/G matriz . Contribution . Mean Contribution @ value . ¥1 [




WALSPMF 1.0
e Result (Base Run)

1 | 0.B23645 2. 239551 0. B94B01 0. 423427
2 0.BATH49 3.148912 0. 519835 0. 594417
2 0.9T0551 2. 979411 0. TH4620 0. 726336
4 0.9AE095 3. AE9452 0. 401344 0. 517599
5 0.963948 3. 345307 0. TES251 0. 40733
6 0.BO5126 3. 079103 0. 928384 0. 577796
T 0.916688 2. 874177 0. 942883 0. 510298
2 0.911361 2. 518885 0. BEA23D 0. F42813
9 0.931983 3.493461 0.54365 0. 4566 - -
10 | 0. 941361 2. 579200 0. 954687 0. 456244 Output information:
11 1. 048108 2. 580145 0. 333908 0. 417797
12 | 0.87279 3.420446 0. 731872 0. 674896
12 | 0. 910738 2. 926053 0. 447751 0. 541883 F_profile: source profile
14 | 0. 262274 2. 508452 0. 735782 0. 823623 -
15 | 0. 742024 2. B4B123 0. G2E0E5 0. 577154 G matrix: normarlized source
16 1. 071469 3. 715724 0. 294873 0. 523663 - ) .
17  0.860578 3. 329625 0. 865363 0. 612017 contribution
12 | 0.BTAETER 2. 55787 0. 486291 0. 585753 : :
19 | 0. 921695 3. 208057 0. 365912 0. 452699 Source contribution
20 | 0.810113 2. 835417 1.017562 0. 49524 Mean contribution
21 | 0. B0TTO3 2. 998487 0. B4TEES 0. 553862
22 | 0.822115 2.622321 0. 58649 0. 610607 Q value
23 | 1.004482 2. 823143 0.6128% 0. 67248
24 | 1. 0BTOR1 3. 002719 0. T9R3E6 0. BITT2
25 | 0. 87905 3. 0BTI08 0. 849146 0. 610672
o6 | 0. 9420924 2. 714020 0. 558786 0. 57B52
2? 0. 953036 2. 825586 0.611323 0. 5378k
[ = e s e L L) M RETLaTe M BEAaRTRE
H *' k H[ Sheetl /Shee‘tz ,/Sheetﬁ /F_pru:ufll ' G_matrix | Cnntributinn/]‘n‘[e:an Cnntribu‘tinn/ﬁ value ¥ ||_-;



WALSPMF 1.0

e Result (Base Run)

58. 81102 45. 44126 38. 54186 20. 17861
61. 94588 44. 16985 22. 3003 28. 32658
£9. 30063 ¢1. 79226 32. 60421 34. 61389
£9. 12527 B1. 75202 17. 28715 24. 6EG42
B8. 8291 46.924F3 32. 9F1T5 19. 41149
57. 48871 ¢3.19065 39. DBE37 27. 53512
60. 45487 40. 31615 40. 61289 24. 31846
60. 07424 30. 33245 28. BOEDE 30. H3356
66. 54668 ¢0. 00285 23. 41671 21. 759485 - -
67. 21632 36. 17362 41.12133 21. 74252 Output information:
T4. 83842 36.19175 14. 38247 19. 91029
B2. 32015 48.104%1 31. 52401 32. 16247

65, 02073 41.04381 19. 28603 25. 32366 TP .
£1. GAG24 35, 18611 21. 69242 39, 25013 F_profile: source profile

52. 98299 30, 05068 26. DAA5S 27, 50452 G matrix: normarlized source
T6. SO64E 52, 12054 12. 70108 24, 95538 - i )

61. 44813 46. TO472 37. 27387 29. 16552 contribution

48, ¢B7T3 30, 87929 20, 94607 XY, 91432

BB. DZBl3 46, 27454 15, 7A097 X1. 57306 Source ContrIbUtlon

57. 84479 39. 77246 43. 82955 23. 6009 Mean contribution
43. 39202 42. 05984 36, 51976 26, 39454
58. 70174 36. 78335 25. 26194 29, 09875 Q value

o e e S i P VP VR PP FIRPR VPR I
A e T R B e s B R e L e R L L LR

T1. 72342 39, 60029 26, 39907 32, 047354
24 | T6.19177 43. 38165 34. 30195 30, 39084
E BZ. T6T14 43, 30699 36. 57537 29.10183
26 | BY. 32793 3B8. 06974 Z4. 06BBT Z27T.4T454

27 | BRE. 04995 39, A345R ZA. 33159 20, A3ERZ
20 ldA7 99744 59 o110 97 29401 24 1nT96d
M 4k M [ Sheetl /Shee‘tE /Sheetﬂ /F_pru:ufile ,(/G matrix ontributio Mean Contribution ,/[;2 walue /‘ﬁ: I-

el S




WALSPMF 1.0
e Result (Base Run)

B3. 00b0le 4Z, V0259 29,11401 2B, 09317

—
=

— Output information:

=
[ e

F_profile: source profile

16 G_matrix: normarlized source
— contribution

BN Source contribution

Mean contribution

R Q value

[ S R SR e
[0 I A I E R T et I I o8 ] [

[ e
O |07 |

2T

(p1=] | I
4 4 ¥ M| Sheetl - Sheet? Sheet3 /F_'prn:ufile /G matrix /Enntributiﬂ Mean Contribution . sralue ¥ __I-;




WALSPMF 1.0
e Result (Base Run)

2800, a3

10 Output information:

13| F_profile: source profile
15 G_matrix: normarlized source
A contribution
18 Source contribution
20 Mean contribution
= Qvalue

4 4+ M| Sheetl - Sheet2 - Sheet3 -F profile 3 matriz - Contribution , Mean Contributig =




WALSPMF 1.0
e Result (Rotation Run)

1 S04 3. B5E-14 0. 00TELT 0 6. 921614

- 2 HO3 0 0 0.023174 23. 32303

3 cl 0 0.000321 0. 097522 0. 435105

4 NH4 0. 068647 0. 002089 0 5. 642663

5 BC 15. 52962 0 0 0

B OC 35. 89983 3. 91E-05 0. 186453 0. 052856

7 Al 0 0 3. 507681 0

8 As 0. 00061 9. 31E-08 0. 000345 0. 000403

3 EBa 0 1.86E-06 0. 000738 0. 002787 - -
10 Er 0 5. 0ZE-06 0.001443 0. 007068 Output information:
11 Ca 0. 150088 0. 000TE6 0. 806106 1. 038169

12 Cu 0. 025116 4. 02E-07 0.010115 0. 000812

13 Fe 0. Bl239Y 1.41FE-05 1. 93320% 0, 019326 F proﬁle: source proﬁle
14 K 0 0.000517 0. 455684 0. TO0643 — _ .
15 Mn 0 3.43E-06 0.059705 0. 004905 G_matrix: normarlized source
16 Fb 0. 037589 2. 16E-06 0. 002575 0. 003185 contribution

17 Db 0. 00061 9. 31E-08 0. 000345 0. 000403

18 Se 0. 000309 5. 0EE-07 0. 000435 0. 000953 Source contribution
19 81 0 3.94E-06  9.8152 0.005245

20 Sn 0. 000309 5. 05E-0T 0. 000435 0. 000953 Mean contribution
21 Ti 0 8. 62E-08 0. 369897 0. 000372

22 In 0. 530521 1. 01E-05 0 0.013911 Q value

23

N Fpeak value

29 |

2B |

ol
M 4 ¥ M| Sheetl  Sheet? Sheet3fl F profile §G matrix Contribution  Mean Contribution @_walue Fpeak %3 O TN




WALSPMF 1.0
e Result (Rotation Run)

1 | 0.903938 2960. 503 1. 609047 0. 546455
2 | 0.938041 2972. 671 1.171549 0. 713719
3 | 1.051375 2927. 678 1.439435 0. 848579
4 | 1.040738 3378.312 1.12653 0. BLST0T
5 1.044324 3058. 465 1.498498 0. 53201
6 | 0.886274 2900.517 1.637116 0. T0ZRA
7 | 0.998903 2727.30 1.639815 0. 27551
4 0.983115 2501.133 1.27618 0. 749582
9 1.008034 3187. 425 1.261205 0. 533886
10 1.0216R5 2470.13¢ 1.61895 0. 564063 Output information:
11 1.110805 2459. 027 0. 913865 0. 514819
12 0.953318 3240. 848 1. 457745 0. 308052
13 0.977569 2770.391 1.075226 0. 654036 _ :
14 0.937133 2684. 483 1. 330663 0. 332042 F_profile: source profile
15 0, 810124 2703, 689 1. 254156 0. 6288465 G matrlx: normarllzed source
16 1.14378 3424. 656 1.01274 0. 653319 — , _
17  0.943R19 3131.037 1.G9R406 0. T4267 contribution
18 0.738398 2456. 162 1. 034635 0. 688186 : :
19 0.998379 3024. 467 1.033437 0. 572111 Source contribution
20 0.891555 2672. 896 1.A99784 0. 611049 Mean contribution
21 0.A804H1 2793. 706 1.485304 0. FT1168
22 0. 389568 2653. 437 1.1T4006 0. 71645 Q value
23 1.079R96 2775. TEA 1. 267083 0. TET7388
24 1.151877 2993.51 1.516483 0. 7177 Fpeak value
25 0.960205 2947.26 1.535745 0. 73219
26 1.012784 2624.427 1.137062 0. 68A325

—

2'?' 1 025475 2705, 424 1. 251521 0. 645558
TA1GTT Fd0d 175 e171nl fed3dE
H " " M | Sheetl - SheetZ /Shee‘tﬁ ,(/F_'[:III:Ifl].E iz _matrix ‘ﬂ ontribution . Mean Contribution @ walue - Fpeak -~ ¥ ||-.=



WALSPMF 1.0

e Result (Rotation Run)

55. 45161 30. 43002 55. TT308 22. 35769
57. 54368 30. 55509 40. B0843 29. 20114
B4. 49607 30. 09261 49. 89397 34. 71884
63. 84357 34¢. 72454 39. 04797 26. 53215
64. 06351 31.43F93 51.94121 21.TE6T
04. 36805 29. 81343 56. T460Z 28. 74268
61. 27712 28. 03392 56. 33906 25. 67066
£0. 3087 20. 7083 44. 23019 30, 66345
61. T1463 32. TE247 43. T1613 23. 33916 - -
f2Z. BT355 25. 38967 56. 11635 23. 07813 Output information:
68.1418 25. 27551 31. BTEEE 21. 06333
58. 48083 33. 31159 50. 52862 33. 0B0ED

R [ TS PR PP PR VIO R N VT i
i e T e o T A e L e e S L S R

53, ORTEA 28. 47501 7. 26969 26. THOZR TP .
57. 48795 26. 5A503 4A. 12029 28. 17044 F—pmf'le' source proflle
49, BT 27. 79031 42. 77853 28. 1A7TEY G matrix: normarlized source
70. 1646 35. 20088 35. 10378 2A. TE04 - ) )
57, 88585 32, 18287 55. 33804 30. 38564 contribution
45. 29665 25. 24606 35. 86443 28. 15651 : :
F1. 24509 31. 08747 35. 82117 23. 40738 Source contribution
54. 692 27.4738 53. 91821 25. 00051 Mean contribution
41. 7419 28. T1555 51. 48387 27. 46021
22 G54, 57008 26. 24592 40. £9361 29. 31287 Q value

23 | BB, 23543 2B, D31168 45, 92002 32, 25069
24 | TO,p4503 30, TE929 5z, 98461 31. 16715
E oD, 30884 50, 2939 55, 25227 Z9. 9568Y
26 BZ, 12873 Z6.9T06 41.14615 Z5. 0B035
27 | BZ, 90720 2Y.T8ToY 435, 39086 Z6. 24745

g AR E12E 24 Gon3T L=hra =] o] o O ET

M 4 b M| Sheetl - Sheet? ,/Shee‘tﬁ ,/F_prn:uflle 3 matriz § Contribution an Contribution @ walue Fpeak -~ ¥ '-:

Fpeak value




WALSPMF 1.0

e Result (Rotation Run)

1 qE. TdT2 29, 02187 46, 50111 27. 21949
_2 |
_ 3 |
d
]
]
T
b
5
% Output information:
12
13 _ :
T F_profile: source profile
15 G_matrix: normarlized source
16 . .
17 contribution
% Source contribution
20 | Mean contribution
21
52 Q value
23
= Fpeak value
N
26
= TR
'lfF; » M| Sheetl Sheet? - Sheet3 - F profile . G matrix . C'--:ln‘tribu'ticl Mean Contribution ‘ walue ~Fpeak -~ ¥ ,.I-;




WALSPMF 1.0
e Result (Rotation Run)

agE6. 850

10 Output information:

13 _ :
14 F_profile: source profile

15 G_matrix: normarlized source
16 . .
17 contribution

13 Source contribution

20 Mean contribution
21
Too Q value

s Fpeak value

24

23
26
27

Fpeak - %3 &

Hrka)
M 4+ M| Sheetl  Sheet? - Sheet3 -F profile G matrix - Contribution . Mean Contributig




WALSPMF 1.0
e Result (Rotation Run)

0.9

10 Output information:

F_profile: source profile

G_matrix: normarlized source
contribution

Source contribution

Mean contribution

Q value

Fpeak value

M A4 F M [ Sheetl - Sheet? Sheetd /F_‘p:r-:ufile 3 matriw o Contribution o Mean Contribution 9§ <ral
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