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Introduction

• ACTRIS-2 (WP13) / AeroCom → Development of an online interface: 
http://aerocom.met.no/trends

• Visualization of aerosols trends from observational networks and 
atmospheric models and individual time series.

• Regional/global trends
- Can we identify some regional/global patterns in aerosols trends?
- For which parameters? 
- Consistency in the observed trends?

• Models validation 
- What is the ability of the models in reproducing the observed 

trends?

Motivations

better understanding
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Network Parameter Observation Model

ECMWF
(2003-2010)

EMEP1,2 
(2002-2012)1

(1990-2014)2

AERONET AOD ✔1, 2 ✔ ✔

AE ✔1, 2 ✗ ✗

ϖ0 ✗ ✗ ✗

FMF ✗ ✗ ✗

GAW/TAD SO4,wet ✔1, 2, 3, 4, 5 ✗ ✗

SO2 ✔1, 2, 3, 4, 5 ✗ ✗

SO4,aer ✔1, 2, 3, 4, 5 ✗ ✗

GAW/IMPROVE/ACTRIS Scat. Coef. ✔1, 2 ✗ ✗

Black Carbon ✔1, 2 ✗ ✗

Nb. Conc. ✔1, 2 ✗ ✗

EARLINET β355 ✔2, 6 ✗ ✗

β1064 ✔2, 6 ✗ ✗

σ355 ✔2, 6 ✗ ✗

σ532 ✔2, 6 ✗ ✗

Available Dataset (presently)

1: [1995-2014]; 2: [2002-2012]; 3: [1980-2013]; 4: [1990-2013]; 5: [2000-2013]; 6: [2000-2014]
1: EMEP_rv4_2599_Rep2013trend.EECCA__AERONETSun2.0__20150321
2: EMEP_rv4_2982__AERONETSun2.0__160312
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Coming Dataset

Observation
• Ground-based: 

- PM
2.5/10

- N wet deposition (Reduced/Oxidised) 
- NO

2
- ...

• Space-borne(?):
-  MODIS

Models
• ECLIPSE
• HINDCAST
• ECHAM
• SPRINTARS
• TM5
• MERRA
• ...
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Methodology (1/2)

• Representativeness of the observations
7 years (not necessarily consecutive) is the minimum duration required 

for providing trends information.

• Averages
The trends are computed for the yearly and seasonal averages.

- Spring: March, April, May

- Summer: June, July, August

- Autumn: September, October, November

- Winter: December, January, February

Season available: Min. 10 measurements.
Year available: Four seasons. 
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Methodology (2/2)

• Significance
The detection of the trends is performed with the Mann-Kendall test 

with a significance of 90% (p-value below 0.10).

• Trends quantification
- Linear regression is performed with the Theil-Sen estimator. 
- The trend is provided in % / year, respectively to the value of the 

regression line at the first year of the observation period.

- - - Ground truth
----- Linear regression
----- Theil-Sen estimator
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Some examples

AOD (2002-2012)

(extracted from the web interface)
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Some examples

AOD (2002-2012)



17th TFMM Meeting– Utrecht, Netherlands – 18-20 May 2016

Some examples

AOD (2002-2012)



17th TFMM Meeting– Utrecht, Netherlands – 18-20 May 2016

Some examples

AOD (2002-2012)
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Some examples

AOD (2002-2012)
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Some examples

AE (2002-2012)
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Some examples

AE (2002-2012)
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Some examples

AE (2002-2012)
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Some examples

AE (2002-2012)
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Some examples

AE (2002-2012)
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Some examples

AOD / EMEP1 (2002-2012)
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Some examples

AOD / EMEP1 (2002-2012)
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Some examples

AOD / EMEP2 (2002-2012)



17th TFMM Meeting– Utrecht, Netherlands – 18-20 May 2016

Some examples

AOD / ECMWF (2002-2012)
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Some examples

AOD / ECMWF (2002-2012)
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Some examples

SO4 (1980-2013)

Clean Air Act 
(1990) mandates 
SO2 emission 
reduction
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Some examples

SO4 (2002-2012)

Clean Air Act 
(1990) mandates 
SO2 emission 
reduction
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Some examples

SO4 (2002-2012)
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Some examples

SC (2002-2012)



17th TFMM Meeting– Utrecht, Netherlands – 18-20 May 2016

Some examples

SC (2002-2012)

Collaud Coen et al., ACP 2013



17th TFMM Meeting– Utrecht, Netherlands – 18-20 May 2016

Interface

http://aerocom.met.no/trends

http://aerocom.met.no/trends

