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Introduction

Why is it important to measure BC and know its sources?
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Map with eBC concentrations (Nominal MAC)
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Overview

Providing an average
“urban” MAC



1 eBC provided by filter-based photometers (AE33 and MAAP)

3

2

We need a good estimation of the MAC4

eBC calculated from absorption using specific MAC values

We need a good estimation of the absorption

eBC source apportionment techniques 
(Sandradewi,PMF)

5
MAAP directly provide absorption.
AE33 calculate absorption from ATN measurements
 (HARMONIZATION FACTOR H = 0.57 – ACTRIS)
 But C (or H) changes depending on the physical

properties of particles collected on the filter tape
and could be l-dependent.

 Both AE33 and MAAP use specific MAC values.
 But MAC can change from site to site: Zanatta et al.

(2016) proposed a mean value of 10 m2/g using data
from RB sites.

We can provide MAC values for RI-URBAN sites (urban
sites) where EC concentration data are available.

Which AAEff and AAEwb ?
Here we used 1 and 2.
 Possibility to define site-specific AAEff

and AAEwb from AAE frequency
distribution data.

UB (BCN) RB Remote (MT)

UB (BCN) RB Remote (MT)

Yus-Díez et al., 2021 (AMT)

Motivation



Deriving Absorption and MAC from “RI-URBANS” cities

MAC calculated from EC and Absorption data

 Absorption:

Abs (MAAP) [637 nm] = [BC]*6.6*1.05
Abs(AE33; M8060) [880 nm] =[BC]*MAC/H1 (H harmonization factor = 0.57 )
Abs(AE33; M8020) [880 nm] =[BC]*MAC/H2 (H harmonization factor = 2.21 )
Abs(AE21) [880 nm] =[BC]*MAC/H3 (H harmonization factor = 3.5 )

MAC:

MAC (λ) = Abs (λ)/EC  (λ = 637 nm and 880 nm)

MAC[637 nm] = MAC[880]*880/637 (AAE = 1)

Methodology



 Average MAC from “RI-URBANS” cities

637 nm

Barcelona (PM10, 637 nm, MAAP)

Ispra (PM10, 637 nm, MAAP)

Median: 9.17+/-4.49

Rochester (PM2.5, 637 nm, AE21)

Sirta (PM2.5, 637 nm, AE33)

Note

Frequency distribution of Mass absorption cross-
section (MAC) coefficient
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Using an average MAC based on data from regional background

stations (Zanatta et al., 2016, ACTRIS WG on Lev.3 eBC)



Case studies from Ispra and Barcelona to show how much the 
choice of the MAC affects the eBC concentrations

Barcelona Ispra Rochester Sirta

Objective: providing an average “urban” MAC: to show the difference between 
raw eBC and EC-normalized eBC at all available urban sites in RI-URBANS.

The difference between eBC instrument (nominal) and eBC RI-URBANS



 Site-dependent MAC, long-term trends and temporal variations

Barcelona

Sirta

A site-dependent 
MAC should be 
calculated and 

used to properly 
estimate eBC

concentrations.



Ispra

Rochester

A site-dependent 
MAC should be 
calculated and 

used to properly 
estimate eBC

concentrations.



Result and Discussion

eBC Instrument (nominal) eBC RI-URBANS

Rochester, AE21, 2010-2020 

eBC Rolling MAC

EC Concentration Absorption @ 880 nm Experimental MAC @637 nm



Credit: Ciupek et al., 2021

 Mass absorption cross-section derived from equivalent black carbon and elemental carbon
 Mass absorption cross-section (MAC) coefficients by using rolling mean regression



Barcelona

Variation in monthly average eBC concentration: eBC RI-URBANS vs. eBC monthly average with relative percent differnce

Ispra

Rochester Sirta

Impact of MAC on eBC estimates



 eBC harmonization in RI-URBANS: 50 Stations; 13 Countries; MAAP and AE33

 For 12 stations EC data were available, allowing calculation of the MAC

 A median MAC of 9.17 +/- 4.9 provided for urban sites in RI-URBAN

 Consistent (slightly lower) compared to RB ACTRIS value of 10 +/- 1.33

 MAC shows a significant seasonal and monthly variation at all sites

 Using a constant MAC can cause misleading results

 Having EC data together with eBC can improve considerably the estimation of eBC

Further steps:

 Sandradewi (Delta C)
 Brown Carbon
 Exploring the AAE frequency distribution to determine site-dependent AAEff and AAEwb.
 Study the reasons for changing MAC with chemistry data where available.
 Study if the MAC changes are related to changes in BC sources (e.g. Rochester).

Conclusion



Do you have any questions? 

+34 664801902

Marjan Savadkoohi

marjan.savadkoohi@idaea.csic.es

Thank you for your attention!



Result and Discussion

eBC Instrument eBC Rolling MACeBC RI-URBANS

Absorption @ 637 nmEC Concentration Experimental MAC @637 nm

Barcelona, MAAP, 2010-2020



eBC Rolling MACeBC Instrument eBC RI-URBANS

Result and Discussion

EC Concentration Absorption @ 637 nm Experimental MAC @637 nm

Ispra, MAAP, 2010-2020



Result and Discussion

eBC Instrument eBC RI-URBANS eBC Rolling MAC

EC Concentration Absorption @ 880 nm Experimental MAC @637 nm

Sirta, AE33, 2015-2020 


