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Dome C : radical sources

OH: 
HONO + hv, HO2+NO 

 

RO2: 
OH+CO,CH4, RO2NO2

main primary source !!! Upper limit contribution (deposition is 
not taken into account; 2 times lower 
at Kdep as at SP)

0.0

0.5

1.0

1.5

2.0

2.5

19/12 24/12 29/12 03/01 08/01

O
H

, 1
07  c

m
-3

measured
calculated

0

2

4

6

8

19/12 24/12 29/12 03/01 08/01

R
O

2, 
10

8  c
m

-3

measured
calculated

0.0

0.5

1.0

1.5

2.0

2.5

24/12 25/12 26/12 27/12

O
H

, 1
07  c

m
-3

measured
calculated

0

1

2

3

4

24/12 25/12 26/12 27/12

R
O

2 , 
10

8  c
m

-3

measured
calculated

0.0

0.5

1.0

1.5

07/01 08/01 09/01

O
H

, 1
07  c

m
-3

measured
calculated

0

1

2

3

4

07/01 08/01 09/01

R
O

2, 
10

8  c
m

-3

measured
calculated

Comparison with model

MCM V3.2

Constrains:
NO, NO2, HONO, HCHO, H2O2, O3, H2O,
CO=40ppb; CH4=1.8ppm; H2=515ppb

RO2NO2: kdep=7!10-5 s-1 (0.4h)
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OH and RO2 measurement results:

8.1!1071.6!108   (12h: 2.7!108)RO2, 
cm-3

1.2!1062.3!1061.7!106

7.1!106 

12h, JO1D=5!10-5 : 11.7!106

5h, JO1D=9!10-6 :   5.8!106

19h, JO1D=9!10-6 : 9.2!106

OH, 
cm-3

SP, ANTCI 2003
Dec, 16-31

SP, ISCAT 2000
Dec, 16-31

SP, ISCAT 1998
Dec, 16-31

Dome C, 2011-2012
75.1° S; (19 Dec – 10 Jan)

median values
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data from 2011/12
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  LOPAP	  measurements	  from	  
2010/11	  confirmed	  in	  2011/12	  

  Absence	  of	  HNO4	  artefact	  
confirmed	  

  Laboratory	  experiments	  are	  
currently	  performed	  to	  
quan1fy	  the	  HONO	  snow	  
source	  at	  DomeC.	  

Mul%	  annual	  HONO	  and	  NOx	  
measurements	  at	  Dome	  C	  	  

SAMU	  HOx	  mesurements	  at	  Dome	  C	  	  

Kerbrat	  et	  al.,	  2012	  and	  Legrand	  et	  al.,	  in	  prep.	  

Kukui	  et	  al.,in	  	  prep.	  

  Highest	  OH	  and	  RO2	  
measurements	  ever	  made	  in	  
Antarc1ca	  

 Major	  primary	  produc1on	  via	  
HONO	  

  Very	  good	  agreement	  between	  
measurements	  and	  calcula1ons	  

The	  OPALE	  campaign	  2011/12	  at	  Dome	  C:	  
Remarkable	  Oxida1on	  Condi1ons	  with	  HOX	  
and	  HONO	  levels	  4	  1mes	  higher	  than	  at	  the	  
South	  Pole	  !!!	  
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Frey et al., ACP, 2013

The diurnal variability of NOx at Dome C 2009/10

atmospheric turbulent diffusivity Kc
boundary layer height H

a) atmospheric stability ?
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a) atmospheric stability ?

As	  observed	   for	  HONO,	  NOx	   show	  enhanced	   levels	   in	  
2011/12	   compared	   to	   measurements	   in	   2010	   and	  
2009,	  respec1vely.	  This	  is	  probably	  due	  to	  an	  extreme	  
low	   O3	   column	   and	   with	   that	   enhanced	   UV-‐B	  
radia1ons	  in	  2011	  

Frey	  et	  al.,	  2013	  and	  Frey	  et	  al.,	  in	  prep.	  

The	  17O-‐excess	  (Δ17O	  =	  δ17O	  -‐	  0.52	  ×	  δ18O	  )	  of	  O3	  is	  transferred	  to	  NOx	  via	  O3-‐
mediated	  oxida1on	  reac1ons	  in	  the	  atmosphere.	  This	   is	  a	  very	  useful	  tool	  to	  
study	  NOx	  transforma1ons.	  
The	   isotopic	  mass	  balance	  of	  atmospheric	  NO3

-‐	   suggests	   the	  existence	  of	  an	  
unexpected	   process	   that	   contributes	   significantly	   to	   the	   atmospheric	   NO3

-‐	  
budget	  over	  Dome	  C.	  	  

Occurrence	   of	   unexpected	   mechanism	   in	  
nitrogen	  oxida%on	  process:	  unexpected	  low	  	  
NO/NO2	   ra%o	   and	   unclosed	   isotopic	   mass	  
balance	  

Can	  bromine	  chemistry	  explain	  the	  NO/NO2	  ra1o?	  
Model	   results	   show	  a	  good	  agreement	  with	   the	  measured	  NO	  and	  NO2	  when	  
including	  high	  levels	  of	  bromine	  in	  the	  model.	  To	  correctly	  model	  the	  NO/NO2	  
ra1o,	  levels	  of	  HBr	  and	  BrO	  are	  much	  higher	  than	  prior	  measurements.	  	  
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Vicars	  et	  al.,	  in	  prep.	  

Poten1al	   explana1ons:	   (i)	   an	   increased	  
Δ17O	   transfer	   from	   OH	   due	   to	   its	  
forma1on	   from	   HONO	   released	   from	  	  
snow,	   (ii)	   the	   co-‐emission	   of	   reac1ve	  
halogens	   ac1ng	   as	   transfer	   intermediate	  
of	   Δ17O	   from	   ozone	   to	   NO3

-‐	   and	   (iii)	  
surface	   water	   chemistry	   conver1ng	   NOx	  
to	  HNO3.	  

Sensis1vity	   test	   are	  
currently	   done	   to	  
test	   whether	   clorine	  
o r	   i od ine	   cou ld	  
explain	  the	  observed	  
NO/NO2	  ra1o.	  


