
SCIENTIFIC OPEN QUESTIONS TO ADDRESS:

o What is the role of coupling between the neutral and the ionized layers in the atmosphere 

at the poles for the global atmospheric circulation and energy transfer through different 

atmospheric layers?

o How can we improve the modeling of the coupling of the neutral atmosphere to the ionized 

atmosphere at high latitudes?

o Due to the nearly vertical geometry of the geomagnetic field lines, the magnetic 

reconnection between the Earth’s magnetic field and the IMF results in a prompt response 

of the high latitude ionosphere to fluctuations in the solar wind. How prompt is that reaction 

and how does the electric field penetrate to low latitude?

o The effects of solar perturbations on the upper atmosphere over the poles are often 

asymmetric. Do we fully understand the reason for such asymmetries?

o Can we interpret plasmaspheric erosion as the signature of electric field penetration

from high to low latitudes during geomagnetic storms?

o Can we identify when ionospheric plasma structuring at high latitudes appears as 

fragmentation from large to smaller-scale structures or vice versa as clustering of small-

scale irregularities into larger-scale configurations? What are the mechanisms for each of 

these forms of restructuring?

o Can we understand the origin of the long-term behavior of the polar ionosphere and 

discriminate between natural and anthropogenic contributions to such change?

o Is it possible to identify the contribution of anthropogenic and natural sources in the 

assessment of climate change over the poles?

The AGATA (SCAR Scientific Research Programme) aims to significantly advance the knowledge 

of the Antarctic atmosphere and geospace, also in the global and interhemispheric context.

The AGATA Scientific Research Programme gathers communities that investigate the 

polar weather, atmosphere, and geospace to study the coupling between different 

atmospheric layers and the impact of solar-terrestrial interactions for the conditions in 

the atmosphere (both lower and upper atmosphere).

This opens for innovating science encompassing different atmospheric layers and 

near-Earth space supported by AGATA in timeframe: January 2025 – December 2032

AGATA welcomes new members to contribute to our endeavor! 

AGATA includes active MENTORING programme!

To learn more you can visit the AGATA web pages: 

ww.scar.org/science/agata/home/

Magnetometer networks  currents

Scintil.receivers ionospheric irregularities, tomography

Ionosonde networks  ionospheric structure, dynamics 

Optical instruments

• monochromatic and colour filter auroral imagers 

electron precipitation, large scale structure of aurora 

• OH, airglow imagers  gravity waves 

• Fabry-Perot interferometers  winds and dynamics 

Imaging radars including

• PANSY in Antarctica 

• EISCAT_3D, MAARSY and others in the Arctic 

SuperDARN  Large scale ionospheric convection, waves

Riometers  Ionisation in low ionosphere/mesosphere

GNSS networks (i.e. POLENET, ANET, IGS, nat. stations)

Tropospheric water vapour retrieval, variability and evolution

Microwave radiometers, infrared sounders (i.e. AIRS, 

AMSU-B,,MHS, GOCE-2)  Integraterd Water Vapour

Open questions identified in the 1st SCAR Antarctic and Southern Ocean Science Horizon Scan

Open Question # 71 “The understanding of the coupling between the ionosphere and the 

neutral atmosphere in relation to the inter-hemispheric symmetries and asymmetries”

Open Question # 72 “The assessment of the impact of the polar atmosphere on the 

technology and on the humans at ground level or in the geospace environment”. 

Open Question # 73 “The investigation of the atmospheric waves and their role in the vertical 

coupling between the upper and lower atmosphere”.


