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CLaMS model simulations: Fraction of air masses

inside the AMA originating from BL in India/China
02.08.12 12:00:00 6= 380 K India/China [%]
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* Aerosol layer seen from CALIOP lidar extends from Eastern
Mediterranean to Western China as far South as Thailand
* Enhancement of background aerosol — at tropopause only during

the AMA monsoon time.

Vernier, J.-P,, et al., GRL, 2011 —
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1alu ERC Instrument for the R i83%e:
R ere ERICA the Chemical Composition Lerc gesss
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Example: single particle mass spectra
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Note: Important
* ERICA measured the first stratospheric || for talk by
mass spectra with both polarities. Michael

* Particle sizes have been retrieved, Hopfner

* ... spectra sorted into seven categories.
* ALL have sulfate in the anion spectra

wnnves GUTENBERG
Str‘ato European Research Council | EMISTRY T UNIVERSITAT Manz




Design properties:
* pressurized barrel
* =360 kg, = 1.5 kW l——-
* fully automated

* IRIDIUM remote link
* = 2000 parts

* IPA/MPIC in-house
developed/built

wves GUTENBERG
UNIVERSITAT MAIN
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contribution:

10 of 26 instruments.

4 new for Nepal 2017 \ |

Foto: R. Weigel, IPA, 2016
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Tropical vertical
profiles 1987-1994
(Hawaii, ER-2):

Particles 10 nm-1 pm

Strato

Brock et al. (1995): Tropics
Brock et al. (1995): Ex-Tropics

Brock et al., Science, 1995
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: : ST T T 1T COPAS particle
Tropical vertical _ measurements
profiles 2005-2006 480 1 20km |
(Russian M-55 ,,Geophysica“
high altitude resarch aircraft): %

Particles 10 nm-1 pm £ +07 19k
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- - 10 T T T COPAS particle
Tropical vertical | measurements
profiles 2005-2006 480 1 20km |
(Russian M-55 ,,Geophysica“ ‘
high altitude resarch aircraft): %

Particles 10 nm-1 pm g %07 19km
Brazil Australia S
Interpretation: 420 - 18km
* global layer of submicron |
particles in the tropical 0 17km
belt betw. 340K and 400K, :
i.e. not only in ATAL 3607 L
10km
* has maximum insideand |7 ‘ Skim
below the TTL (Tropical i i) SRl
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Vertical profiles 2005-2006,
August 2017

Tropical Transition Layer
above Nepal = inside the
Asian Monsoon Anticyclone

N (StratoClim, NEPAL 2017)
N, (StratoClim, NEPAL 2017)

Brock et al. (1995): Ex-Tropics
— Brock et al. (1995): Tropics
—O— Median N, ;: mid-latitudes

—@— Median N : Tropics (TROCCINOX)
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Vertical profiles 2005-2006,
August 2017

Tropical Transition Layer
above Nepal = inside the
Asian Monsoon Anticyclone

Smallest particles [nm]:

* highest particle mixing ratios
ever seen are inside AMA

* peak altitude 5 — 10 K higher
than elsewhere in the tropics

* influence of AMA visible in
the particle data up to 420K
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ATAL vert|cal proflle of the aerosol particle SR

21 L wmn CALIOP SR

size distribution calculated SR From Mie calculation on
m@m size distribution calculated SR measured size distribution n(r):

(mean with standard deviation)
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F. Cairo, and C. Mahnke.



ATAL vertlcal proflle of the aerosol particle SR

| wmm CALIOP SR
- size distribution calculated SR From Mie calculation on

m@m size distribution calculated SR measured size distribution n(r):

(mean with standard deviation)
: : é f 00
5
B = f n(r) -mw - r° - Q(r) - dr
0

S, + . Backscatter

SR = 5 ratio SR
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|CALIOP signal of
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,,,,,,,,,,, Mo | N size distribution
| I @ASUTEMENTS

1.00 102 104 106 108 110 112 114 11

16

altitude [km]

15

14

13

12

lllllllllIlIllllIlllllll[llllllllllllll|llllllIlIlllllIIlllllllllllIllllll|IllllIlllllllllllllllllll

back scattering ratio SR (532 nm)



Ed

- v T
aerosol ‘f‘ " ¢ ;ﬁ
DMmposition > ‘? 5

S

osasnes GUTENBE
KASIIU™E UNIVERSITAT w2

eQee@e



Chemlcal composition: ERICA dellverables

-1 * Single particle mass spectra — simultaneous

positive and negative ions
* qualitative — metals, soot, mineral dust, meteoric

Particle
spectrd

as com
of Aerd ¥ AMS — Flash vaporization/e” impact ionization spectra

AMS o T quantitative — sulfate, nitrate, ammonia, -

ALABAI organics, chloride
size rarn
60 nm | * size range — from 60 nm (AMS), 100 nm (single

particle ms) to 2 um briser

* particle collection — on electron microscope grids
and boron plates via COPAS ||

Delivered = 140 000 single particle mass spectra in pori-
Nepal data good for size determination AHen




ERICA AMS part — Nepal Flights 1 and 3

Flight 1 2017-07-27 Flight 3 2017-07-31
—— MedianOrg
—— MedianNO3
—— MedianSO4
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Tropical UT Amazonia, Brazil
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ERICA AMS part — Flights KTMO1

KTM1 2017-07-27

—8— MedianOrg
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ERICA AMS part — Flights KTMO2
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ERICA AMS part — Flights KTMO3

. |KTM3 2017-07-31
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ERICA AMS part — Flights KTMO4

KTM4 2017-08-02
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ERICA AMS part — Flights KTMO5

KTM5 2017-08-04
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ERICA AMS part — Flights KTMO7

KTM7 2017-08-08
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ERICA AMS part — Flights KTMOS8

é cold point tropopausg
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Level of aerosol particle oxidation
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Signal of mass line 43 (or 44) divided by
total signal of all organics mass lines
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ERICA AMS part — Flights KTMO5

KTM5 2017-08-04

- f44 vs f43 (colored by altitude)

blue = high altitude
red = low altitude
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high fraction of m/z=44 indicates aged aerosols (Ng et al., 2010)
StratoClim: medium fresh organics in lower troposphere,
and aged organics in upper troposphere.




Particle phase in ATAL nitrate layer

* AIDA chamber experiments at
KIT show ammonium-nitrate 450 -
particles are solid ONLY IF '
traces of sulfate are inside

the particles .
* ERICA single particle in situ  [¢
measurements indicate
350 —

internal mixtures of nitrate/
sulfate/organics in the ATAL.

4

i 51T el NS o 00 0.1 02 03 04 05
A\ | = Org, NO,, SO, fraction
| i 5 g 3 4
0 Ll il i apuapanisp g opaspaagaa) A N I O W B W B W R S S ST = Flightz




Meteoric dust from HALO, DC8, and Geophysica

potential temperature © in K
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number fraction of particles containing meteoric material

(Cation identification scheme of Cziczo et al., 2001)

Analyses: R. Weigel, J. Schneider, A. Hiinig, O. Appel, IPA&MPIC, Mainz
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* Nitrate layer consistent feature of the ATAL.

* ATAL particles are mostly ammonium nitrate.

* In-situ measured particulate ammonia
sufficient for neutralization.

* Nitrate particles are solid, internally mixed
with sulfate, and organics.

* Particulate organics significant, having a
maximum also in the AMA/ATAL.

* ATAL aerosol origin probably a mix of NPF
and upward transport of ready made particles.

* Detailed info on chemical composition and
phase of the ATAL gained from StratoClim.

* CALIPSO and in-situ particle size distribution
data can be compared.
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organic nitrate sulphate

anion
organic nitrate sulphate
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3 examples

Flight#1
cation meteoric dust

/ (Cation identification
’ ;\' scheme of Cziczo
““\ oo Feo* et al., 2001)
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