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WP  GRG_4:    Use of MOZAIC 2003 data

1. UTLS cruise data
a. Seasonal averaging (O3, CO, water vapour, NOy)

b. Vertical gradient at the tropopause

2. Tropospheric Vertical Profiles
a. Seasonal averaging (O3, CO)

b. Boundary Layer (content, diurnal variations)

c. Stratospheric Intrusions (content, frequency)

3. Biomass Burning signatures 
a. Northeastern Siberia

b. Western Europe

4. Anomalous periods & Interannual variability 

a. Summer 2003 heat wave over Europe 
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MOZAIC UTLS O3 data
Seasonal averaging
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MOZAIC O3 vertical profiles 
Seasonal averaging



Ozone seasonal cycle in the UTLS

SeasonalSeasonal vertical vertical 
profile profile ofof ozone ozone 
content (DU/150m)  content (DU/150m)  
andand total ozone total ozone 
content (DU) content (DU) 

SeasonalSeasonal
tropospheric vertical tropospheric vertical 
profile profile ofof ozone ozone 
content (DU/150m) content (DU/150m) 
andand tropospheric tropospheric 
ozone content (DU) ozone content (DU) 

Zbinden et al. (ACP, 2006)
Winter  Spring

Fall Summer



Ozone seasonal cycle in the UTLS
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Monthly-mean tropospheric 
profiles of Ozone Layer 
Thicknesses (DU/150 m) over 
Frankfurt.
(The Ozone Layer Thickness is defined as the 
contribution to the Tropospheric Ozone Column 
of a 150m vertical depth atmospheric layer)

Zbinden et al. (ACP, 2006)
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MOZAIC O3 data 
Boundary layer diurnal variations  

Seasonal averaging



Day‐Night seasonal departures of O3 and CO on vertical 
profiles over FRANFURT     [ 0m  9km, 1994  2004 ]
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MOZAIC Boundary layer CO data
Seasonal averaging



CO measurements into the Planetary Boundary Layer

Thouret et al. (2004, MOZAIC final report)
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MOZAIC O3 vertical profiles
Tropospheric Ozone Columns
Stratospheric Intrusion Content



Tropospheric Ozone Column and Stratospheric Intrusion Content 
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MOZAIC data 
Biomass burning signatures



Biomass fires over Northeastern Asia in Spring 2003: 
evidence of daily extreme CO concentrations in the upper troposphere

with MOZAIC observations

Nédélec et al., GRL, 2005



Nédélec et al., GRL, 2005



Biomass fires over Northeastern Asia in Spring 2003: 
evidence of daily extreme CO conentrations in the upper troposphere

with MOZAIC observations

“Box charts” of the CO monthly frequency distributions for altitudes over 8000 m over 
Europe (left panel) and over North-East Asia (right panel) for 2003. Horizontal bars in the 
boxes give the median, while the boxes themselves extend from the 25% for the 75% 
percentiles. The small squares inside the boxes give the mean value, and the vertical bars give 
the 5% and 95% percentiles. Crosses give the 1% and 99% percentiles. Small dashes give the 
minimum and the maximum.

Nédélec et al., GRL, 2005
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MOZAIC data 
European summer 2003 heat wave



Summer 2003 Heat Wave as seen by MOPITT
Attié et al., submitted at GRL
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Summer 2003 Heat Wave as seen by MOPITT
Attié et al., submitted at GRL
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Summer 2003 Heat Wave in Frankfurt: 
MOZAIC observations
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Summer 2003 Heat Wave in Frankfurt: 
Deviations from the MOZAIC climatology
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Boundary layer air composition in Frankfurt:  
Contribution of air masses affected by biomass-
fires over Portugal 

Flexpart calculations

M. Tressol, Ph.D. thesis



Summer 2003 Heat Wave in Frankfurt: 
MOZAIC observations
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MOZAIC data 
Inter‐annual variability



Inter-annual variability of Tropospheric Ozone Content (TOC) 

Zbinden et al., ACP, 2006



Tropospheric Ozone Content (TOC), North Atlantic Oscillation (NAO)

TOC anomaly (DU)
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Zbinden et al., ACP, 2006
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