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AT, Hrh & oMlels | TRERE R 5 . 3Fb
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Tablel Summary of information for different source apportionment research
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i A7 B KRN . YRR
PMF? SO,%, NOg~, NH,", EC, OC, Al, As, Ba, Br, 8%, fiGHlsiZEHE . AW Fkbs . BRI | il B [44]
Ca, Cu, Fe, K, Mn, Pb, Se. S, Ti, zn BERREL . WIRRAE . T
PMF-new? S04, NOs", NH,*, As, Ba, Br, Cu, Mn, Po, Se, 9%, f3E8eimZHi. FOmZEH . A mmkpe . wae  [44]
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fE R B4 B T 58 9 25— IR HE RO — Wk 4k, Xt n]
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SERER R IR N 2 — 1RSI, X T HLEh 4R,
AN 5] 32 A fife A7 7 2 45 B0 0% R BT kA OGPk 3,
CMAQPY i A 45 S 5 2 Fh CMB kA1 6 P th 43 g 3%
Al A5 X WL Eh A TR HE R AR B 22 AR AR T B &2 | A
PRty A7 o8,

(i) AW RBREEIR.  mhR2%, S5 HAb T A
H, CMB-MMFICMA Qi X A 1y Jo 49k 478 Vit fife Bt 245 SR
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7 R R ) R LT AR 2144 [ i 57 2 CMB-
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B 1 CMB-J#L, CMB-LGO, PMF, CMB-MM, CMAQFIEnsemble model % %:F ST 15 2001 4F 7 A PMas B IR MM . GV, Yl %4k, DV,
S ZEHE DUST, T AL, BURN, AW BiRALE; COAL, BAMEE, SO4, —WmiiEh; NO3, —IKiHMRE:; NH4, — Y EcEh; SOC, — ALK

Figurel PM,s source apportionment results of CMB, CMB-LGO, PMF, CMB-MM, CMAQ and Ensemble model at the JST site during July 2001.
GV, gasoline vehicles; DV, diesel vehicles; DUST, dust; BURN, biomass burning; COAL, coal combustion; SO4, secondary sulfate; NO3, secondary

nitrate; NH4, secondary ammonium; SOC, secondary organic carbon

F£2 20014 7 AH PMos R RIBREHTF 5% R (ng/m®)?

Table2 PMys source apportionment results from different methods in July 2001 (ug/m?)

B4 y ; . - N
v R TR s o “UH U T U B AT T TALBE KRG BT
Te Tumd Soogge U U mdh gk Wb AU REE ke WO 0K @) M9PMos
CMB-EHL * 150 220 017 060 945 358 057 277 *  * = * * 2,01
CMB-MM 096 038 134 009 * 045 866 283 046 446 124 006 022 * * 431
CMB-LGO 137 101 238 160 011 087 1046 391 069 284 *  * = * * *x
PMF * * 205 102 064 070 1145 * 056 144 *  *  * 099 028 438
PMF-new 256 028 284 215 033 112 912 * 065 063 * * * 073 009 507
CMAQ 125 036 161 061 022 157 695 276 097 140 *  * = * * 6.80
Err::)edrglble 174 080 254 142 037 124 1048 421 073 188 *  * = * * *
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M M g AT 75 210 4 28 9 UK B R SRS, K T RE 22
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Figure 2 (Color online) Normalized source apportionment results and
standard deviations of different methods. Bar stands for normalized
source apportionment results with different lines representing for maxi-
mum, upper quartile, median, lower quartile and minimum, respectively.
Corresponding methods were marked for maximums and minimums.
Spots stands for standard deviations. There were no source apportion-

ment results for biomass burning from CMB-MM and coal combustion
from PMF and CMB-MM
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Table3 Result bias of different source apportionment methods

B4 IRz N ERY)ivese: PABEI SO4 NO3 NH4 soc
CMB-TEHL 0.11 -0.40 0.35 0.67 0.03 -0.12 0.04 0.12
CMB-LGO 0.05 -0.49 -0.10 0.23 0.02 -0.12 0.00 0.03
PMF 0.38 0.24 0.79 0.00 -0.38 0.07 -0.44
CMB-MM -0.26 -0.29 0.08 -0.11 -0.04 0.72
CMAQ -0.12 1.17 -0.32 0.76 -0.12 0.89 -0.05 -0.26
Ensemble -0.17 -0.23 0.27 0.34 0.00 -0.16 -0.01 -0.17
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W it 727 (72%); 38 B2 0 b 45 SRAR E R 25 e R, 5
CMAQZ: W bt A £ (117%). K5 2, stlss2
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Serious air pollution in China now has great influence and threat on air quality, visibility, and human health. Accurate identification
and quantification of sources play an important role in establishing relative policies, laws and control measures. This study briefly
introduces development history and characteristics of three main methods to apportion sources of particles (emission inventory, source-
oriented model and receptor model). Based on data platform of PM, 5 and chemical components conducted in Atlanta, USA, this study
summarizes characteristics of major source apportionment methods of source-oriented model and receptor model and their
performance towards different sources (i.e. vehicle emission, coal combustion, biomass burning, dust and secondary sources), points
out the differences of various methods and potential reasons and analyzes their weakness and strength in application, suggesting that
developing ensemble method should be an important direction for future source apportionment research.
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Table S1  Spearman correlation analysis of daily source apportionment results for vehicle emission

CMB-T#L CMB-LGO PMF CMB-MM CMAQ Ensemble
CMB-EHL 1.000 0.845" 0.841" 0.888" 0.561" 0.848"
CMB-LGO 1.000 0.671" 0.817" 0.550"" 0.747"
PMF 1.000 0.798" 0.516" 0.806™
CMB-MM 1.000 0.470° 0.962"
CMAQ 1.000 0.661""
Ensemble 1.000
HE:**: p<0.01, *: p<0.05
FS2 R F i3 AW BURR IR IR AR AT 45 SR B A R 4 AR
Table S2 Spearman correlation analysis of daily source apportionment results for biomass burning
CMB-T#L CMB-LGO PMF CMB-MM CMAQ Ensemble
CMB-FEHL 1.000 0.398" 0.149 . 0.251 0.320
CMB-LGO 1.000 0.595"" . 0.085 0.784"
PMF 1.000 . 0.148 0.883"
CMB-MM . . .
CMAQ . 1.000 0.310
Ensemble 1.000
H:: **: p<0.01, *: p<0.05
FS3 RN E B IR AR AT 45 R 3 A AT
Table S3  Spearman correlation analysis of daily source apportionment results for dust
CMB-T#l CMB-LGO PMF CMB-MM CMAQ Ensemble
CMB-THl 1.000 0.911" 0.708" 0.899" 0.041 0.628""
CMB-LGO 1.000 0.655™ 0.858" 0.130 0.577"
PMF 1.000 0.851" -0.044 0.883"
CMB-MM 1.000 -0.069 0.932"
CMAQ 1.000 0.133
Ensemble 1.000
. **:p<0.01
FS4  REFIEN BRI IR AT R BOHE 3% 54
Table S4 Spearman correlation analysis of daily source apportionment results for coal combustion
CMB-ZEHL CMB-LGO PMF CMB-MM CMAQ Ensemble
CMB-T#HL 1.000 0.786"" . . 0.336 0.899"™
CMB-LGO 0.786"" 1.000 . . 0.219 0.925""
PMF
CMB-MM . . . . . .
CMAQ . . 1.000 0.467
Ensemble 1.000

7 **:p<0.01, *: p<0.05
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Table S5 Spearman correlation analysis of daily source apportionment results for secondary sulfate

CMB-EHL CMB-LGO PMF CMB-MM CMAQ Ensemble
CMB-THL 1.000 0.999™ 0.992" 0.997" 0.810" 0.994""
CMB-LGO 1.000 0.994"" 0.998" 0.808" 0.993"
PMF 1.000 0.994"" 0.803" 0.988"
CMB-MM 1.000 0.854" 0.995"
CMAQ 1.000 0.843”
Ensemble 1.000
7 **: p<0.01
FS6 R FEI Z R R IR AT R R 3 AT
Table S6 Spearman correlation analysis of daily source apportionment results for secondary ammonium
CMB-THL CMB-LGO PMF CMB-MM CMAQ Ensemble
CMB-T#HL 1.000 .988"" .981" .998" 7717 .995”
CMB-LGO 1.000 .970” .990™ 764" .988"
PMF 1.000 972" 749" 978"
CMB-MM 1.000 7417 .997"
CMAQ 1.000 807"
Ensemble 1.000
7 **: p<0.01
FST ARFEI ZIRAEER R AR S5 R WA R 4547
Table S7 Spearman correlation analysis of daily source apportionment results for secondary nitrate
CMB-E#HL CMB-LGO PMF CMB-MM CMAQ Ensemble
CMB-T#l 1.000 0.996" 0.542" 0.993" 0.254 0.934"
CMB-LGO 1.000 0.549" 0.991" 0.277 0.923"
PMF 1.000 0.549™ 0.104 0.674"
CMB-MM 1.000 0.334 0.950"
CMAQ 1.000 0.416"
Ensemble 1.000
¥ **: p<0.01, *: p<0.05
S8 AR FEX Z KB NSIB I IFAENT S R B R
Table S8 Spearman correlation analysis of daily source apportionment results for secondary organic aerosol
CMB-E#HL CMB-LGO PMF CMB-MM CMAQ Ensemble
CMB-THl 1.000 0.911"" -0.135 0.907" 0.101 0.451
CMB-LGO 1.000 -0.105 0.900"" 0.195 0.591"
PMF 1.000 0.151 0.109 0.363
CMB-MM 1.000 0.378 0.797"
CMAQ 1.000 0.547""
Ensemble 1.000

H: **: p<0.01, *: p<0.05



