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Introduction

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

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

Motivations

e Regional/global trends
- Can we identify some regional/global patterns in aerosols trends?

- i ?
For VYhICh pa.rameters. D better understanding
- Consistency in the observed trends?

e Models validation
- What is the ability of the models in reproducing the observed
trends?
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Available Dataset (presently)

Network Parameter Observation Model
ECMWF EMEP'?

(2003-2010) (2002-2012)"

(1990-2014)2
AERONET AOD v1,2 v v
AE v12 X X
W, X X X
FMF X X X
GAW/TAD SO, e v1,234,5 X X
SO, v1,23,4,5 X X
SO, 4er v1,23,4,5 X X
GAW/IMPROVE/ACTRIS Scat. Coef. v1,2 X X
Black Carbon vi?2 X X
Nb. Conc. v1,2 X X
EARLINET Bass V2,6 X X
B1oss V2,6 X X
O v2,6 X X
o V206 X X

532

1: [1995-2014]; 2: [2002-2012]; 3: [1980-2013]; 4: [1990-2013]; 5: [2000-2013]; 6: [2000-2014]

- . EMEP_rv4_2599_Rep2013trend. EECCA__AERONETSun2.0__20150321
2: EMEP_rv4 2982 AERONETSun2.0__160312
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Coming Dataset

Observation
e Ground-based:

- P M2.5/10

N wet deposition (Reduced/Oxidised)

- NO,

* Space-borne(?):
-  MODIS

Models

* ECLIPSE

* HINDCAST
 ECHAM

* SPRINTARS
e 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. g2

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

T S

AOD (2002-2012)

-
Lig ‘ =
@
t—
AOD550 - year averages - 2002-2012
@ <4 @ [4-2] © [200 @ [0:+2] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years j//

(extracted from the web interface)
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Some examples

T

AOD (2002-2012)

AOD550 - spring averages - 2002-2012
@ <4 @[4-2] ©[20] @ [0:+2] @ [+2+4] @ >+4(%/yr)  NoTrend <7 years

T w w = 75

- e | s -

ﬁ Qi.:%i‘

@
t—
AOD550 - year averages - 2002-2012
@ <4 @ [4-2] © [200 @ [0:+2] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years 5//

£ A T a0 7 =] Y 1 - 7 73 -
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Some examples

T

AOD (2002-2012) -

»

Q

>

< e AODS550 - summer averages - 2002-2012
@ <4 @42 ©[20] @ [0+2] @ [+2+4] @ >+4(%/yr)  NoTrend <7 years

an T~ w w = 75

S>>

@
t—
AOD550 - year averages - 2002-2012
@ <4 @ [4-2] © [200 @ [0:+2] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years 5//

£ A T a0 7 =] Y 1 - 7 73 -
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Some examples

T

AOD (2002-2012) % . L.g;
=2 ot

.

Q

>~

< e AODS550 - autumn averages - 2002-2012
@ <4 @421 © [200 @ [0:+2] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years

an TN w w = 75

S>>

@
t—
AOD550 - year averages - 2002-2012
@ <4 @ [4-2] © [200 @ [0:+2] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years 5//

£ A T a0 7 =] Y 1 - 7 73 -
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Some examples

T

AOD (2002-2012) - =

W, -

L
v
- @
“ i
>~ .
Vo . AOD550 - winter averages - 2002-2012

@ <4 @421 ©[200 O [0:+2] @ [+2:+4] @ >+4 (%lyr) No Trend <7 years 5/
o :

&
= t-
9
Eb - AOD550 - year averages - 2002-2012
@ <4 @ [4-2] © [200 @ [0:+2] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years 5//
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Some examples

T S

AE (2002-2012)

AE - year averages - 2002-2012
® <4 O [4-2] O [20] O [0:42] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years j//

A aA T aJ b 97 =TI )Y h) - 7 73 -
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Some examples

T

AE (2002-2012) %

AE - spring averages - 2002-2012
@ <-4 @421 ©[20 ©[0:+2] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years
T

sa A T w = 75

AE - year averages - 2002-2012
® <4 O [4-2] O [20] O [0:42] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years j//

A aA T aJ b 97 =TI )Y h) - 7 73 -
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Some examples

T

AE (2002-2012)

AE - summer averages - 2002-2012
@ <4 @42 O[20] ©[0+2 @ [+2:+4] @ >+4(%ly)  NoTrend <7 years
y

pa CITRA 7 = = a7 o =

AE - year averages - 2002-2012
® <4 O [4-2] O [20] O [0:42] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years j//

A aA T aJ b 97 =TI )Y h) - 7 73 -
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AE (2002-2012)

Some examples

T

AE - autumn averages - 2002-2012
@ <4 @42 ©[20 O [0+2 @ [+2:+4] @ >+4 (%ly)  NoTrend
~ u =

CITRA w7

=

5

AE - year averages - 2002-2012
@ <4 @42 ©[20 ©[0:+2] @ [+2:+4] @ > +4 (%lyr)

No Trend

<7 years

T A bl 'Y 5

- 7

73 -~
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Some examples

T

AE (2002-2012)

AE - winter averages - 2002-2012
@ <4 @421 ©[20] ©[0+2] @ [+2:+44] @ >+4(%ly)  NoTrend <7 years
\

sa A =T w = 75

AE - year averages - 2002-2012
® <4 O [4-2] O [20] O [0:42] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years j//

A aA T aJ b 97 =TI )Y h) - 7 73 -
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Some examples

AOD / EMEP! (2002-2012)

3y
AOD550 Obs/EMEP - year averages - 2002-2012 }
® <4 O [4-2] O [20] O [0:42] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years r/
a1k 7 7~ )Y h) A 7 Vie) =
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Some examples

0.30 - RomeTorVergata
025 Peale i Obs: -2.7%Jyr
"1z T ey ;t— _ﬁ__?,g L Mod: -3.5%fyr
1 0.20 [© * .
AOD / EMEP~ (2002-2012)
Lill % bl
e
048 . o010}
035} ° Obs:-1.9%/r - i N
0.30 e S i o A Mod: 2.1%fyr | @05 ¢ d
=025} 0.00 :
2 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Qo020) : o
= 0.15 | “ é
0.10
0.05 | i
0.00 L G
2002 2003----2004. . 2005 2006 2007 2008 2009 2010 2011 2012 ° : oSy
................................... § N : a
------------------ 2 j: @ & &y
=7 2 2
_—® o7
[ r
@
‘e
~
w
Q z§
E‘QQ;:Q - AOD550 Obs/EMEP - year averages - 2002-2012 j
® <4 O [4-2] O [20] O [0:42] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years r/
A T A 7 7~ b)Y i A 7 i) ~
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Some examples

0.30 _— RcmETorVergata
=~ ek Obs: -2.7%iyr -
025} & A R LN s -2.7%Myre |
... . - 2‘, % P T N !_”’(; " Mod: -4.4%fyr
2 0.20 |° L ] * g * S |
AOD / EMEP? (2002-2012) 5 Pe . AN =
| %0.15 L °2a® |
Lille @, ® . ® o - ® o Lol
0.40 = =T 010l =8 ! 1 I . ., & \ é °|
035t . Obs: -1.9%Mr - . 4
030} == . o’ . Mod: -3.2%/yr 0.05 | !
=025} 0.00 .
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< 015} ﬁ
0.10 '
0.05 |
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: /7
FRAY s N AOD550 Obs/EMEP_new - year averages - 2002-2012
@ <4 @42 20 ([0:+2] @ +2:+4] @ > +4 (%lyr) No Trend <7 years
A T d e 7 F ™ T - [ & 3 -
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Some examples

0.30 - RomeTorVergata
L ]
Obs: -2.7%/yr
0.25 |
r . ® % b s * Mod: No Trend
0.20 |© J
AOD / ECMWEF (2002-2012) g
Lill %0.15 L o .0 |
e e @
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0.25 | 0.00 -
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AOD550 Obs/ECMWEF - year averages - 2002-2012

@ <4 O [4-2] O [20] O [0:42] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years
T O A 7 N Y hl - 7 73 -
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Some examples

AOD / ECMWF (2002-2012)

,”
Q 73
}QE}O AOD550 Obs/ECMWEF - winter averages - 2002-2012 >
@ <4 O [4-2] O [20] O [0:+42] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years r/
DA T ad A 7 o'l b)Y h) - 7 73 -~
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Some examples

e — e

SO4 (1980-2013)

Clean Air Act
(1990) mandates
SO,  emission
reduction

= Do

SO4wet - year averages - 1980-2013

@ <4 O [4-2] O [20] O [0:42] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years

. [ h] [
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Some examples

S04 (2002-2012)

Clean Air Act \w .
(1990) mandates :\ p_
SO emission 3
2
reduction Q;\"é@aw

SO4wet - year averages - 2002-2012
® <4 @ [4-2] ©[20 ©[0:+2] @ [+2:+4] @ >+4 (%/yr)  No Trend

. [ h] [

<7 years
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Some examples

S04 (2002-2012)

<§ _= @ winter 4 -
@‘- b —— s T
a = W 3o
=
o

-y Sthets
?2\_\ ’“{

= o

SO4wet - winter averages - 2002-2012
@ <4 @42 ©[20 ©[0+2 @ [+2+4] @ >+4(%lyr)  NoTrend <7 yea

= Ny

SO4wet - year averages - 2002-2012
® <4 ® 420 ©[20 ©[0+2] @ [+2:+4] @ > +4 (%lyr) No Trend

. [ h] [

<7 years
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Some examples

=" B

SC (2002-2012)

SC550 - year averages - 2002-2012
@ <4 O [4-2] O [20] O [0:42] @ [+2:+4] @ > +4 (%lyr) No Trend <7 years {
T T N\7 b]
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Some examples

SC (2002-2012)
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Interface

Treﬂds ACTRIS™ Aero
AERONET GAW/TAD GAW/IMPROVE/ACTRIS E © 1995-2014 2002-2012
ACD |AE No Model  ECMWF EMEP
\,’ Station Selection on click /(hover Tips Yearly Averages
Lille
.
* 1.9%lyr
LR
o~ % e
3 B /-
S AQDS550 - year averages - 2002-2012 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
& 4 ® <4 ®[4:2] ®[20] ©[0:2 ® [+2+4] @>+4(%Ar) © NoTrend <7 years ok
N — Lot et il B i I\
Seasonally Averages
040 Lille - spring - Lille - summer
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0.35 No Trend 035 o 3.7%lyr
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© Dataset/Statistics X Contact @ Partners
Available Datasets Augustin Mortier - augustinm@met.no ; )
N ) Meteorologisk i
AERONET GAW/TAD Michael Schulz - michael.schulz@met.no %, institutt NILU
GAW/IMPROVE/ACTRIS

http://aerocom.met.no/trends

operative programme for monitoring
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