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TCA08:
• Simplified thermal protocol for TC
• Two chambers - continuous data
• 20 min – 24 h time resolution

AE33:
• Optical method - 7λ optical absorption
• BC ~ EC

CASS:
OC(t) = TC(t) − BC(t)

TC-BC(λ) method

Measurements

(Rigler et al., AMT, 2020)

CASS

TCA08

AE33
+

BC =
bATN
C ⋅ MAC
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Advanced TC-BC(λ) method

CA fingerprintNumerical modelsMeasurements

(Ivančič et al., STOTEN, 2022)

CASS

TCA08

AE33
+



6



7

Advanced TC-BC(λ) method

Aethalometer 
model

Numerical modelsMeasurements

(Sandradewi et al., 

Environ.Sci.Technol., 2008)
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(Fuller et al., 

Atmos.Environ., 2008)

(Ivančič et al., STOTEN, 2022)
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Advanced TC-BC(λ) method

Aethalometer 
model

(Sandradewi et al., 

Environ.Sci.Technol., 2008)

AAEff, AAEbb

(Fuller et al., 

Atmos.Environ., 2008)

Zotter et al., ACP, 2017
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Optimal AAE
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Traffic

Traffic

Biomass burning

~ 40 % contribution to BC

Understanding BC distribution and sources 

Traffic: heterogeneous spatial distribution
Biomass burning: homogenous spatial distribution TR1

TR2

BCG
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AAEff > 1 Ljubljana

AAEff = 1.0

AAEff = 1.15



13

Advanced TC-BC(λ) method

BrC modelNumerical modelsMeasurements

(Zhang et al., STOTEN, 2020)

AAEBC(Ivančič et al., STOTEN, 2022)
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Advanced TC-BC(λ) method

BrC model

BC, 
BrC=0

(Zhang et al., STOTEN, 2020)

AAEBC
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Advanced TC-BC(λ) method

EC (BC) tracerNumerical modelsMeasurements

(Wu&Yu, 

Atmos.Chem.Phys., 2016)

(Turpin & Hunticker, 

Atmos.Environ., 1995)

(OC/BC)prim from MRS
(Ivančič et al., STOTEN, 2022)
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Advanced TC-BC(λ) method

EC (BC) tracer

(Wu&Yu, 

Atmos.Chem.Phys., 2016)

(Turpin & Hunticker, 

Atmos.Environ., 1995)

(OC/BC)prim from MRS

https://sites.google.com/site/wuchengust

Wu&Yu, Atmos.Chem.Phys., 2016

https://sites.google.com/site/wuchengust
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Advanced TC-BC(λ) method

BC tracer for BrCNumerical modelsMeasurements

(Ivančič et al., STOTEN, 2022)

(Wang et al., 

Geophys.Res.Lett., 2019) 

MRS method
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Advanced TC-BC(λ) method

BC tracer for BrC

(Wang et al., 

Geophys.Res.Lett., 2019) 

MRS method
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Advanced TC-BC(λ) method

OC to OMNumerical modelsMeasurements

(Ivančič et al., STOTEN, 2022)

(Docherty et al., 

STOTEN, 2008)

POA/POC = 1.2

SOA/SOC = 1.8
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Advanced TC-BC(λ) method

OC to OM

(Docherty et al., 

STOTEN, 2008)

POA/POC = 1.2

SOA/SOC = 1.8

m(C): 12
m(CH4): 12 + 4*1 = 16
m(CH4) / m(C) = OA/OC = 1.33

m(C): 2*12 = 24
m(C2H6O): 2*12 + 6*1 + 1*16 = 46 
m(C2H6O) / m(C2) = OA/OC = 1.91

CA = BC + OA 
TC = BC + OC 
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H
H H
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H

H
H OHC

H
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Advanced TC-BC(λ) method

MACNumerical modelsMeasurements

(Ivančič et al., STOTEN, 2022)

(Kumar et al., ACP, 2018)

MACBC (880 nm) = 7.77 m2/g

MACBrC,prim (370 nm) = 5.5 m2/g

MACBrC,sec (370 nm) = 2.4 m2/g
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Advanced TC-BC(λ) method

MAC

(Kumar et al., ACP, 2018)

MACBC (880 nm) = 7.77 m2/g
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Advanced TC-BC(λ) method

CA fingerprintNumerical modelsMeasurements

(Ivančič et al., STOTEN, 2022)
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Results: CA fingerprints
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Results: Two-year long campaign in Los Angeles 

(Ivančič et al., STOTEN, 2022)



Thank you for your attention!

28 May 2024

mivancic@aerosolmageesci.com
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