=

A ll:,';

NS\ rz,
-0, "
I"

cae %
33N
)

Narandrarapins

WEIZMANN INSTITUTE OF SCIENCE

Eyal llotoviz(*), Shira Raveh-Rubin(*) and Virendra P. Ghate(**)
(*) Department of Earth and Planetary Sciences, Weizmann Institute, Israel

(**) Argone National Laboratory
Contact: eyal.illotoviz@Weizmann.ac.ll

Motivation and methodology

Local impact at ACE-ENA site

Dry air intrusions (DIs) are coherent airstreams, which descend slantwise over thousands of kilometers from the
vicinity of the tropopause to the middle and low tropospheric levels. Dls travel equatorward from the mid-
latitudes, mainly in the winter. DIs were shown to influence the Planetary Boundary Layer (PBL) by inducing
static instability and convection, contributing to rises of sensible and latent heat fluxes into the PBL and
Increased PBL height.

However, the detailed influence of DIs on the dynamic, thermodynamic
and chemical characteristics of the PBL has not been addressed so
far. Here we focus on addressing the following questions:

1) What is the climatology of DIs over the Azores?

2) What is impact of DIs on the anomaly of thermodynamics
variables?

3) Does the DIs penetrate into the PBL? Does this process impact the
local PBL?

DI Lagrangian criterion: >400-hPa descent in 48 h
(Raveh-Rubin 2017)

Climatology of DIs over the Azores Islands

Figure 1: Conceptual DI (Browning 1997)

DiIs over the Azores Islands for 2016-2018
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Figure 2: The number of DI days (a), The average intensity (b) and the maximum intensity (c) over the
Azores for each month.
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Figure 5. Anomaly of potential temperature [K] (a) and specific humidity [g/kg] (b) at 850 hPa during Dls
event. Sea level pressure contours (interval of 2mb) at 00 UTC 31/12/17. The Azores islands are in red
ellipse.
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Figure 7. Time-height cross sections of Era Interim specific humidity (g/kg), in the campaign location
(Lat=39.092N, Lon=28.03W) for three representation cases. The red contours show the potential
temperature and the black contours are the equivalent potential temperature [K]. The black points
mark the DI trajectories vertical position. The trajectories were identified according to data from ERA-
Interim within the radius of 1 degree around the campaign.

Conclusions

* DIs over the Azores Islands occur in the extended winter season.

* Shown here by reanalysis and observational data, DIs impact the lower troposphere and Marine
boundary layer by sharply lowering the temperature, and moisture content. The arrival of DI air from the
free troposphere downwards induces lower-tropospheric potential instability.

* Relationships between DI events and additional thermodynamical variables will be explored over the
campaign in the Azores for the 3 years 2016-2018. Specifically, the impact of DiIs on the local marine
boundary layer height, surface fluxes and cloud cover will be investigated.
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