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Coal consumption
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S-Asian brown cloud in dry winter
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Flight tracks

* Around 120 flight hours

* More then 80% overall
instrument data coverage

MACC model result
South Asian CO tracer
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EMAC model vs Measurements
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Chemical aging of the airmass confined in AMA

Benzene/Toluene ratio
Indicates chemical age
4-12 days;

mean 9+-2 days
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* South Asian emissions dominates as source region ( \L_ﬁ
 FLEXPART calculations show a typical residence time inside \\‘ ﬁ

the ant1 cyclone of 5-10 days 1n agreement with chemical clock
Benzene/Toluene

—7
e NOx increased due lightning of about 30%
* Ongoing injection of NOX maintains Xi\%\? /i;\D
recycling efficiency for OH i{«]@

* Efficient recycling of OH maintains oxidation of pollutants
inside AMA, also forming particles

- Where does the outflow goes next and how much of the
emissions are then left ?
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HOy cycling efficiency inside outside of AMA
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CAMS forecast from Friday 07 August 2015 00Z valid at T+054: Sunday 09 August 2015 06Z
South-Asian CO Tracer (ppbv) at 200 hPa
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OH recycling probability as a function
of NO 1n different environments
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Ongoing injection of NO by lightning
into the anticyclone
maintains OH recycling efficiency

And therefore enhances the oxidation capacity
Inside the anti-cyclone

_ S(OH)
~ P(OH)+ S(OH)
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Impact of Monsoon Anticy
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CAMS forecast from Sunday 23 August 2015 00Z valid at T+054: Tuesday 25 August 2015 06Z
Global CO Tracer (ppbv) at 150 hPa

Strong western anticylone over
the Arabian peninsula

Transect flights through the
photochemical aged airmass

- Enhanced CO, enhanced
particles (CN), oxygenated
VOC,
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Oxidation capacity influenced by
Convection
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» Lifetime of NOx about xx days

* Continous injection of NO keeps up the oxidation capacity
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* Choice of convection schemes considerably influence modelled distributions.
* All the schemes capture the typical C-Shape structure of CO distribution.
* BCTD convection predicts too high NOy and Os.
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» The reference simulation reproduces the spatio-temporal variations to
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» Model performance is better in the Upper Troposphere (UT).
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» Larger OH- and HO, mixing ratio in

12
10{ T e vep g STl o summer
PESge L * C-shaped distribution of OH in summer
E a.f__;”.o.‘ — - « Strong elevated OH mixing ratio above
o PR summer 10 km
R g fall
I 5o el . ; :
X A CHj;-life time (days) in fall and summer in
e the upper troposphere
hmx TP :
5 oRe A pRcastl altitude [km] 7-17.5 10 -10.5
LS T LA * . <,
% 05 i 15 2 Fall 6906 11372
OH [pmol/mol]
Summer 2947 1349

Possible reason for larger oxidation capacity in summer

Flughohe [km] | OH [Molecule/cm3/s] | HO, [Molecule/cm?] | NO [Molecule/cm?]
7-7.5 0.25 106 1.37 « 108 0.19 « 10°
10-10.5 3.4+ 106 0.80 « 103 4.07 « 10°
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* OMO period: July-August 2015

* Here we analyze

— 5 measured using FAIRO (KIT)
— CO, CH, (MPIC)

— NOy measured using IPA-NOy (DL
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Convection and OH & HO2
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Measurement vs. global model
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HOX Cycling

J I

UF

i DLR

LICH

HUNGSZENTRUM

Deutsche
Forschungsgemeinschaft

oX IDI81s

"
¥
./

o

CeQRIGC(I ¢

tO>2

-
~

oe@9ten

0O

000
) w_'_')“' '

+0¢0

MAX-PLANCK-INST
FUR CHEMIE

A 8 &

0.2
1073

Effi

ciency-teirgECNMWF water data

T T T

Mid Troposphere (2-6km)

. Upper Troposphere (Outside Anticyclone, CH4<1880ppb)
Upper Troposphere (Inside Anticyclone, CH4>1880ppb)

1 | 1 [ R R R N

10" 10°

N
qu\_\\ X z 13-19
T T » N
"
N\ N X = 4.48
04! —.— —
| x _ 1
ncyc

MAX-PLANCK-GESELLSCHAFT




é c@O® s
Q(IT elolox X
Karlsruher Institut for Technologie D LR e o @ . . . .
. Ce OO0
A) JULICH cocess?
FORSCHUNGSZENTRUM e O . O e

Contribution of South and East Asian Emissions DFG 5 e MAX PLANCK INSTITU

Hartwig Harder ACAM 2019



