
Evaluation of climate model aerosol trends with 
ground-based observations over the last two decades

an AeroCom and CMIP6 analysis

Augustin Mortier, Jonas Gliss, Michael Schulz, Wenche Aas, Elisabeth Andrews, Huisheng Bian, Mian Chin, Paul Ginoux, Jenny 
Hand, Brent Holben, Zhang Hua, Zak Kipling, Alf Kirkevåg, Paolo Laj, Thibault Lurton, Gunnar Myhre, David Neubauer, Dirk 

Olivié, Knut von Salzen, Toshihiko Takemura, and Simon Tilmes



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

Evaluation of aerosol trends over the last two decades

2



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

Evaluation of aerosol trends over the last two decades

3

Dataset

Observations

Models
- CAMS Reanalysis
- 6 AP3 models 
- 4 CMIP6 models

Type Variable Total Nb.*
Column AODtot,f,c, AE 1015

Surface PM10, PM2.5 227

SO4 346

σsp 51

σap 47
*before time sampling criteria filtering
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Regional time series

Aggregation of the observations in 
7 main regions in the world

Trends derived from yearly 
averages (no seasonal cycles) 
computed step by step:

- month → 5 days
- season → 1 month
- year → 4 seasons
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Observed trends

- Mostly negative trends regarding  the 
extensive properties (aerosol load), both 
in the total column and at the surface. 

- Significant decreases are found in 
Europe, North America, South America, 
North Africa and Asia. In Asia, AE is 
increasing in time and is consistent with 
increases in AOD f and SO 4 , which 
reflects the regional increase of the 
anthropogenic aerosols.

- Representativity study based on subset 
model data shows that some of these 
trends are not representative of the actual 
trends in the considered region and time 
period [2000-2014] due to the lack of 
observation.
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Model trends evaluation

Various performances depending on 
regions and variables. In summary:

- Good performances: AOD, 
AODf, AE, PM2.5, SO4

- Medium/poor performances: 
AODc, PM10

- σsp, σap: large uncertainties due 
to lack of observations
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Global trends

NorESM2 Mean2000 Trend (%/yr)

AOD 0.14 +0.2

AODf 0.05 +0.6

AODc 0.09 +0.1

AE 0.43 +0.3

PM2.5 9.1 +0.2

PM10 18.7 +0.1

SO4 0.64 +0.4

σsp 21.2 +0.2

σap 0.9 +1.5
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CMIP-6 AOD trends

Figures provided by A. L., Sjur


