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Active chemistry in the core of the FrIAC : REPROBUS

CONCLUSION :

The 2007 FrIAC event appears to be well represented by the REPROBUS CTM simulation. The N 2 O signal is qualitatively in agreement with the shape of the N 2 O evolution from MLS data, but the abundance of N 2 O in the initial tropical intrusion is smaller in the model. O 3 mixing ratio evolution are very similar. In 15 days, a loss of ozone is observed in the core of the FrIAC. Such loss is being examined by investigating the chemical processes. For the 2011 event, simulations have been made by two different CTM model, and in both cases, there are not able to represent the dynamical signature : N 2 O high tropical values in the core of the FrIAC disappear too quickly (only 50 days). O 3 evolution in the core of the 2011 FrIAC is, as for the 2007 event, in agreement with the measurements. Additional work , has to be made, in particular with higher resolution simulations, to better understand why the CTMs are not able to represent the 2011 event. Allen et al. [2011] has encountered the same type of differences on the 2005 FriAC event. Two weeks after the tropical intrusion stage, the FrIAC is well established in the summer polar circulation.

Both CTM models represent the dynamical signal in N 2 O fields but with lower value than the MIPAS measurements. Ozone fields are in good agreement and 15 days after the beginning of the FrIAC event, high O 3 tropical abundance has disappeared in the core of the FrIAC.

• The N 2 O signal of the FrIAC has disappeared in the REPROBUS simulation on the 25 June, whereas this signal still exits in MLS data.

• The 2011 FrIAC event is centered on the North Pole difficulties to follow the evolution of this event with MLS data.

The location of the core of the FrIAC on the 850K isentropic surface as a function of julian day, has been extracted from the MIPAS data and the results of REPROBUS using the criteria of the maximum value of N 2 O mixing ratio at 850K. The locations find using REPROBUS and MIPAS are in agreement. 

MIPAS/MLS REPROBUS

Ozone destruction by the NOx-driven catalytic cycle plays an important role in the summer high latitudes, in continuous daylight [Orsolini et al., 2003].

Further study is underway to quantify its effect By comparing with the 2007 event, strong discrepancies appear; in particular regarding NOy and HOx species. This requires further investigations.

  The 2007 FrIAC Event : Comparison MLS/REPROBUS On the 25 April 2007 : Intrusion Location of the core of the FrIAC : MLS/REPROBUS N 2 O and Ozone evolution in the core of the FrIAC :

  During the first stage of the FrIAC (i.e. tropical intrusion), the REPROBUS model well represents the location of the tropical intrusion. However the maximum value of N 2 O inside the tongue is underestimated due to a smaller extent of the intertropical band simulated by the model. O 3 and HCl appears consistent with the satellite data.The location of the core of the FrIAC, on the 850 K isentropic surface as a function of julian day, has been extracted from the MLS Data and the results of REPROBUS using the criteria of the maximum value of N 2 O mixing ratio at 850 K.The model well represents the evolution of the location (latitude and longitude) of the FrIAC core.The time evolution of N 2 O in the core of the FrIAC obtained by the CTM model is quantitatively different from the MLS measurements. However the shape is similar with a first step associated with constant high value of N 2 O (typical of the tropics) during 40 days and then a decrease during 20 days to typical polar content. The ozone mixing ratio rapidly decreases in the core of the FrIAC during the first 20 days. Model results and MLS data are consistent regarding the ozone evolution. N 2 O time evolution O 3 evolution The active chemistry from REPROBUS CTM model in the core of the FriAc is presented. stage of the FrIAC (i.e. tropical intrusion) both CTM models well represent the location of the tropical intrusion. However the maximum value of N 2 O inside the tongue is underestimated as for 2007 event.

N 2 O

 2 mixing ratio evolutions in the core of the FrIAC measured by MIPAS and simulated by REPROBUS are different. For the 2011 case, the model is not able to conserve the N 2 O signal which starts to decrease from the beginning of the FrIAC. O 3 evolution in the core of the FrIAC is well represented by the -mean N2O (in ppbv) at 850 K • The zonal mean of N 2 O fields shows that the FrIAC signal persists 50 days (more than 3 months) in REPROBUS (in MLS data).
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