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σsp = 3.2*f(RH)[AS]  σap=5.8[EC]                                                   

+3.7*f(RH)[AN]      +1.6[HULISc]

+1.1*f(RH)[SS] +2.4[HPI]

+11.0*[HULISc] +1.5[WISOC]

+16.1*[HPI]
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+  σRayleigh
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• The annual average OC concentration was 3.88±2.82 μgC m-3
, with 2.11±2.01 μgC m-3 as WSOC and

1.79±1.48 μgC m-3 as WISOC. HULISc was the dominant component of WSOC, with an average of

1.36±1.39 μgCm-3. HPI fraction constituted 0.87±0.88 μgC m-3.

Fig. Measured vs. Reconstructed (a) scattering

coefficient (b) absorption coefficient. The

IMPROVE comparison (red) utilizes the

whole dataset of measurements while the

localized equations (grey) are a result from a

randomized iterative MLR method. Only one

is displayed here.
Lack of speciating OC for MSE and MAE estimations revealed the inaccurate

presentation by IMPROVE of OC contributions to both light scattering and absorption.

• The MSEs of AS and AN (3.2 and 3.7 m2 g-1) for M1 are comparable to 3.0 in the IMPROVE formula.

Higher OC (13.0 m2 g-1) vs value of 7.2 m2 g-1 in the IMPROVE formula indicate that the OC component

at our site might have a significantly different composition from the U.S. sites, leading to the higher MSE.

• In Msplit1, WSOC (12.4 m2 g-1) exhibits a lower MSE than WISOC (14.0 m2 g-1), different from the

intuition that water to be associated with WSOC contribute to more scattering. It serves a motivation to

further split WSOC by hydrophilicity.

• HPI (16.1 m2 g-1) shows a significantly greater MSE than both HULISc and WISOC. Similar MSEs of

HULISc and WISOC support the regrouping them into HPO. Water-solubility of OC is not a suitable

attribute for differentiating scattering properties by different components in OC.

Mori:σsp,525 = 3.0f(RH)[AS] + 3.0f(RH)[AN] + 1.7f(RH)[SS] + 7.2[OC] + 1.0[Soil] + 0.6[CM]

M1:  σsp,525 = 3.2f(RH)[AS] + 3.7f(RH)[AN] + 1.1f(RH)[SS] + 13.1[OC]

Msplit1: σsp,525 = INORGMsplit1 + 12.4[WSOC] + 14.0[WISOC]

Msplit2: σsp,525 = INORGMsplit2 + 16.1[HPI] + 11.0[HULISc] + 12.8[WISOC]

Msplit3: σsp,525 = INORGMsplit3 + 15.5[HPI]+12.2[HPO]
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