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Improve air quality monitoring, modelling and forecasting over
China by:

« Construction of an emission database using satellite-based
emission estimates together with information from ground-
based measurements

« Satellite observations provide information on:
e aerosols,

 NO,,

¢ SO,,

* biogenic gases;
* Inverse modeling;

In this contribution we focus on the occurrence of aerosols over
China.

AERO_SAT, Beijing, 22-24 September 2016
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AATSR (2003-2011) aggregated AOD550 & validation
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AOD over China

AATSR AOD(555um) 2003-2011 AOD AATSR validation against
level 2 Aeronet 2003 -2011
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Aerosol retrieval can usually only be done for clear sky. Therefore strict cloud
detection is needed while also aerosol scenes should not be flagged as cloudy.
At FMI a cloud post-processing scheme has been developed which removes a
priori undetected clouds while retaining valid aerosol pixels (Sogacheva et al.,

. ACPD, 2016).
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cloud post-processing MARCOPOLO

Pixels left with existing Pixels left with improved
All pixels retrieved  cloud post-processing cloud post-processing
(Kolmonen et al., 2015) (Sogacheva et al., 2016)
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Seasonal AATSR ADV AOD 2003-2011

Before(top) and after (bottom) new cloud post- processing implementation
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AERO_SAT, Beijing, 22-24 September 2016
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q AERONET China
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We do see high AOD: do we see it all? > how much confidence can we have, how
much do we miss? What are the consequences?

AERO_SAT, Beijing, 22-24 September 2016
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Acerosol Optical Depth seasonal time series
retrieved from ATSRZ2Z/AATSR satellites with ADV/ASV algorithm (FMI)

ESA Aerosol-CCI

o \ .—' = _-:f <
: P N e 18/ -C
ip ) Rp. -y =
0.8 - < . T T T T T T T T T T 3 y
s - : o — Globe (land)
AN el T Europe
0.7 N 3 e — China
P > " | ® Dec-Feb
AT ©® Mar-May
0.6 - : © Jun-Aug
O Sep-Nov
0.5 .
Q \/
S 0.4
-
0.3 - il
0.2 [}
b - - - - - L = 3 - -
® O = - - O - -
0.1 -
0 | 1 | | | | 1 | | | | | | | I | | 1
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year
land
== Chinafeas!
— Beljing
— Shanghai
- i #1.2 1 o
Top: comparison AOD 17 years -
A Fall

time series over china with
Europe and global

Right: China and 3 cities

Note different vertical scales

OPOLO

Strong seasonal variations! Why? Could it be a satellite sampling problem?




Mormalized mean annual S02 [-]

e

AOD time series (ATSR, 17 years)

Aerosol Optical Depth seasonal time series OPOLO
retrieved from ATSRZ2Z/AATSR satellites with ADV/ASV algorithm (FMI)
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AATSR and AERONET AOD over Beljing:

winter minima and summer maxima; diurnal variations
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Time series for seasonally (coloured dots) averaged AOD-ADV (blue
line), AOD-AERONET in the time window +30 min from AATSR over
path (green line) and whole day AOD-AERONET (magenta line).

AERO_SAT, Beijing, 22-24 September 2016



ILMATIETEEN LAITOS

METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Mean

ALME
T
-
e
£
2
-
‘., 5 =
Time
Mar
ADDEE
| Anrcaet
[Lenl]
AATER |
1
£
£
B
g
-
T
Jun
ADDGE
| Awcest
o
e
.
E
E
§ ~
[=} .
I
. = ]
Time
Sep

AERO_SAT, Beijing, 22-24 September 2016

_,\oms
i
2
05|
Time =
Apr
AODGE
: 1
2
S a5
L W i E
Tima
Jul
ADDGE )
. '
¢
- P
Oct

N

Mean (2002-2012) hourly AOD over Beijing AERONET

AR E
MARCOPOLO

AODGE
| Rarcret
pratisy
warzm
1
E
2
e
o
E
03-
% B (] T £l
Time:
May
ADDGS
- —
mans,
e
_— K
g
a
E
L1
7
Time
Aug
AODGR
=
« ucas
®  AATER
1
E
i
=
2
a4
H
u B } 1 y =
Time
Nov



ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

o

LK%
MARCOPOLO

Seasonal variation AERONET, MODIS, AATSR;:
5 day runnlng avarage 2002- 2012
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ADV and MODIS (DT&DB) : all pixels retrie¥/ég=°"""°
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ADV and MODIS (DT&DB) : collocated pixefs®=2""
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ADV and MODIS : collocated pixels, normalfZ8g°””"
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AOD time series over several regions PM25
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- Vertical structure and disconnected layers: AOD, RH, Chemistry?

- Mixing? Is aerosol near the surface different from elevated? 16
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Boundary layer height

Spatial distributions of the seasonal
mean of ERA-BLH (color shaded) .
and CMA-BLH (color dots, N
radiosondes) at 1400 BJT in (a) [
spring, (b) summer, (c) fall, and (d)
winter -

>
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What can we learn from model
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Figure 9. Same as Figure 7, but for the spatial distribution of BLHs at 1400 BIT.

(Guo et al., ACPD 2016)

AERO_SAT, Beijing, 22-24 September 2016
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Seasonal total AOD from CALIOP based on 2007 to 2014

Calipso Atmospheric Optical Depth (AOD) at 532nm Calipsa Atmaspheric Optical Depth (AOD) at 532am
(01/01/2007 - 3/12/2014 - DJF ) {01/01/2007 - 31/12/2014 - MAM )

Appropriate Lidar Ratio for
China is needed from
ground-based lidar
measurements
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CALIOP: Mean extinctic
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Seasonal total AOD from CALIPSO for altitudes 0-1km above mean ground
level in 1x1 degree (left), and pure dust (right) based on 2007 to 2014.
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Conclusions and outlook

Satellites provide the spatial, vertical and temporal
distribution of aerosols

This information is used for inverse modelling to
determine emissions

Temporal trends show yearly and seasonal variation, anti-
correlated with PM, could be caused by :

e Sampling, not conclusive
e Aerosol physics, chemistry, meterology: tbd
Models may help to better understand

These data need to be further analysed and interpreted,
together with that from precursor gases, using models and
Information on emission sources to better understand the

oy mitrap: arrel temporal variations
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