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•
Aerosol particles: num

ber concentration (CPCs), size distribution (O
PSS), 

elem
ental com

position (im
pactor + PIXE/PESA), soot concentration (SP2) 

•
Trace gases: O

3 , CO
, CH

3 CN
, H

2 O
gas , H

2 O
tot , O

CS, …
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CARIBIC flights 2005-2015 



Particulate sulfur concentration 
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Detected elem
ents (selection) 
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      Deviations m
ainly caused by volcanism

. 

Background level 
Extra-tropical  

eruptions 
Tropical 

eruptions 
Strong tropical 

eruptions 

Normalized sulfur to ozone ratio 
LM

S particulate sulfur concentration 

A
n

d
ersso

n
 et a

l., A
C

P, 2
0

1
3

  ; A
n

d
ersso

n
 et a

l., N
a

t. C
o

m
m

u
n

., 2
0

1
5

 



Frib
erg

 et a
l., Ea

rth
 a

n
d

 Sp
a

ce Scien
ce, 2

0
1

5
 

Volcanic influence on m
id-latitude cirrus clouds? 

•
U

se of M
O

DIS satellite data 

•
Com

bine 0.66 and 1.38 µm
 channels 

info to receive cirrus reflectance (CR) 
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Spring 2005-2008, 2013 
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PV < 1.5 PVU
 

•
Tropical volcanism

 doubled spring U
T sulfur @

 45°N
 →

 cirrus clouds? 
 



•
CR decrease associated w

ith subsidence of volcanic sulfate 

•
O

ptically thinner cirrus indicate cooling 

•
Decrease in cirrus radiative forcing could be in the W

m
-2 range 

 

Averages for M
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Volcanic influence on m
id-latitude cirrus clouds! 



Black carbon distribution: 
aircraft, biom

ass burning, or vertical transport? 
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IAGO
S-CARIBIC: 

Aerosol m
ass spectrom

eter 
Florian Rubach 
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RE: Aerosol package 
Andreas Petzold 
com

plem
entary data by 

2 x CPCs, 1 x O
PSS, and 1 x therm

odenuder 
up to five aircraft ; daily m

easurem
ents 
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