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HAMMONIA GSMTIP

ERA-Interim Stratospheric GHG/ Solar D, E, F1 lonosphere
nudging aerosols OoDS irradiance 80-175 km
Mostly molecular ions, electrons
lon-involved reactions
lon, electron/neutral interactions

Thermosphere
Physics & Dynamics Chemistry 80-520 km, L30
0-180(280) km, L119 48 species 5°-5° .
1.9°-1.9°, T63 107 neutral reactions Neutral chemistry Elactric
Column physics 46 photolysis reactions Neutral dynamics Field-aligned current field
Tracer transport 18 ion-involved reactions

F2 lonosphere, Protonosphere
175-100000 km
Mostly atomic ions, electrons
Quasihydrodynamics

Sea ice Particle
Sea temperature precipitation




Atmospheric Ionization Module
Osnabriick (AIMOS)

precipitating par The POES satellites (POES
Polar Orbiting Environmental
Satellite) are polar-orbiting

satellites in a Sun synchronous

z?g:; ;)nic;l] tn;aaggff orbit with a height of 850 km and
. an inclination of 98
AUl The GOES satellites (GOES:
Carlo S|mu|at|on | Geostationary Operational
obsgrvatlons er | Environmental Satellite) are in
hOI’.'IZ.0nta| precipl geostationary orbit located at
actvity. W135 and W 104.

origin.
AIMOS is designed
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Higher energetic particles
(0.8— 2.5 MeV protons) flux.

Low energetic particles (30—80
keV protons) flux

South Atlantic
Anomaly
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> > A view on the south pole is shown.
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EAGLE simulations

Data comparisons for two model runs:

- reference model simulation (quiet conditions)
- SPE simulation.

ONLLY the proton flux was changed
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pressure (hPa)

Proton Flux Measurements by GOES 11 (cm s sr-)
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EAGLE log-ionization rates by protons (AIMOYS)
at 80 N (ion pairs cm3s1)
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Latitude (°N)

SOLAR PROTON EVENT,
EAGLE model simulation

Zonally averaged Ne,cm-3
at 83 km, January, 17
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EAGLE AfoF?2 (foF2spe —foF2ref), MHz
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Summary

» The whole atmosphere model (EAGLE) allows to investigate
large-scale phenomena covering all layers of the atmosphere.

» The response of the ionosphere to the proton event of
January 2005 is considered.

= Despite the relative transparency of the thermosphere to the
high-energy particles, ionospheric response on SPE was
obtained.

» The direct and indirect effects of the proton event due to
ionization and variations of the atmosphere parameters,
respectively, should be noted.

The study was supported by RSF grant No. 17-17-01060
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70-90N
20 ensemble members
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Pucynok 3. Bricotnoe pactipenenenns otkmnka NO (%, Bepxuss qeBad nanens), O3(%, BepxHss
npaBas IaHens), TemrepaTypsl (K, HIDKHI TeBas nasens) 1 O+ (%, HIDKHAI NpaBast IaHeIb) B
ceBepHOIT moIpHoIT ob6mactn (80°.1m1.) Ha coTHeTHOe MPOTOHHOE coOkITHEe B tHBape 2005 roxa.
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Zonal mean ensemble mean temperature at 10 hPa
5 ensemble members
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