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Abstract. This study presents a multi-parameter analysis of aerosol trends over the last two decades at regional and global scales. Regional
time series have been computed for a set of nine optical, chemical composition and mass aerosol properties by using the observations of
several ground-based networks. From these regional time series the aerosol trends have been derived for different regions of the world. Most
of the properties related to aerosol loading exhibit negative trends, both at the surface and in the total atmospheric column. Significant
decreases of aerosol optical depth (AOD) are found in Europe, North America, South America and North Africa, ranging from —1.3 %/yr to
—3.1%/yr. An error and representativity analysis of the incomplete observational data has been performed using model data subsets in order
to investigate how likely the observed trends represent the actual trends happening in the regions over the full study period from 2000 to
2014. This analysis reveals that significant uncertainty is associated with some of the regional trends due to time and space sampling
deficiencies. The set of observed regional trends has then been used for the evaluation of the climate models and their skills in reproducing
the aerosol trends. Model performance is found to vary depending on the parameters and the regions of the world. The models tend to
capture trends in AOD, column Angstrom exponent, sulfate and particulate matter well (except in North Africa), but show larger discrepancies
for coarse mode AOD. The rather good agreement of the trends, across different aerosol parameters between models and observations, when
co-locating them in time and space, implies that global model trends, including those in poorly monitored regions, are likely correct. The
models can help to provide a global picture of the aerosol trends by filling the gaps in regions not covered by observations. The calculation of
aerosol trends at a global scale reveals a different picture from the one depicted by solely relying on ground based observations. Using a
model with complete diagnostics (NorESM2) we find a global increase of AOD of about 0.2 %/yr between 2000 and 2014, primarily caused by
an increase of the loads of organic aerosol, sulfate and black carbon.
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Regional time series
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Global trends
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Trend 2000-2014 [%/yr] for models colocated with AeronetSunV3Lev2.daily

951 018 012

CMIP-6 AOD trends

<
WORLD EUROPE S03: 0: o1
o

Uncolocated trend [%/year]
Uncolocated trend [%/year]
L]

020 03¢ 023

R 2
%, % o,
% . G

-30

s 10 05 o os
Colocated trend [%/year] -0 -25 20 -15 -0 -05 00 A
Colocated trend [%vearl

1995-2009 1996-2010 1997-2011

25 20

PSLOMBALR

8
£

922 023 948 002

5

Z

£

%,

K
G G

gﬁ‘
£
3
% %

g‘n
%
g

1998-2012 1999-2013 2000-2014 GDLCME

023 024 027 039 032 9013 010 015 041 015 020 014 012 019 047 004 015 010 006 027 010 005 0I5 001 018 006 850

3

g
Z2gEx

%

Uncolocated trend [%/year]
2
£

nosz 019 050 056 026 020 028 011 020 025 9029 002 012 026 045 032 022 039 003 053 028 011 002 044 023 001 028

-1

LB : ' Figures provided by A. L., Sjur

-3 = -1 o -5 = ~1 o -5 2 -1 o

Colocated trend [%/year]
Meteorologisk 8

AeroCom workshop, Aerosol trends over the last two decades, A. Mortier, October 2020 % institutt



