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AIM: “Understand and quantify the variability of the coupled
Earth-atmosphere-geospace system associated with electrical processes driven
by external (solar, galactic cosmic ray,...) and internal (e.q. lightning) sources.”
y [project proposal]
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Need: atmospheric resistance, currents, potentials, E-fields,...
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Highly charged particles
(protons, alpha-particles)

lonization

*kindly provided by Ryan Neely, |
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Calculating ion concentration
and conductivity

steady state from ion production g and loss through
lon-ion recombination a and ion-aerosol attachment 3
(S = number concentration of particle of type i)

q=0€n2+z p;S;n

Conductivity 6 requires ion concentration n and ion
mobilities u (e is electron charge):

o=e-u-(Vaaq+ S ps))(2a)

Clouds lower conductivity locally by factor ~1/60




The conductivity module

Many of the conductivity equation input
parameters depend on temperature, geopot.
height, total cloud fraction, deep convective
fraction, solar proton ionization rate, land/ice
fraction, ... — required input from WACCM

Contributes “*?Radon tracer
No feedback (“diagnostic module™)

Also runs as a column model ("hand-made”,
only a few preprocessor directives) and “offline
mode” (input data from existing run)
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Example: The new radon constituent I\

What's inside?

**Rn is widely applied for the
evaluation of the atmospheric
transport characteristics (also useful
in CESM for other types of studies)
Decay: 222 3.8d 58, 3min

.
S Rn = g'Po — 5Pb
o o -
27min 24D - 20min 214
— 23 BT —— 34 Po
p B
180Ws 4
— > 5 Pb

Flux from surface: external monthly database (Schery
and Wasiolek, 1998)

Differential equation for tendency solved analytically
(see Joeckel et al., 2010)




lonization rate

1IIIIIIIIIIIIIIIIIIIIIIII
total average
without SEP
10
o
: SEP
Q) -
5 _
)]
o _
a ]
1003
1000 rr1rrrr1rt 1117 1T 17T 17 17T 17 17T°T 1T T"71T"7T"]

0. 4. 8. 12. 16. 20. 24. 28. 32. 36. 40. 44. 48.




W o e SIS e —
| ocal effects of aerosols and clouds
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| Conductivity

considering all sources

log(conductivity) 1-Aug-1955 0 UTC, 0°E and sinks (no SEP event)
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A bit of science ...

Total atmospheric §
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Possibilities for the future ...

(please discuss with me!)

lon chemistry in the stratosphere (and even
troposphere?). can we do that with MOZART?

Global galactic cosmic rays: better

parametrization or input data”? e.g. NAIRAS

(Nowcast of Atmospheric lonizing Radiation)
lonization rates?

A separate CVS branch for the project?




BEIG ET AL.: NEGATIVE [ONS IN THE STRATOSPHERE
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