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Space Weather Dynamics
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Sun-Earth Environment

dThe sun Earth environment is made of
couplings:

v Solar Interior-Solar Atmosphere

v Solar Atmosphere-Solar Wind

v’ Solar Wind-Magnetosphere

v' Magnetosphere-lonosphere

v lonosphere-Atmosphere
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Data VS Model!

IQ‘ Department of Communication Systems g A )



Models

» Ways of making sense out of data (J.Hughes)

» Inputs are usually:

v' Time (MLT or UT),

v Geographic location,

v" solar activity factors

v' Space borne and ground based data
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Data

»Serve as inputs to scientific models, gives sense to model
»Informs on space situation awareness

»Concerns: Sources, Accuracy, Calibration and Analysis.
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Absorption: What it is and why
we care!

* it Is an indicator of an enhancement of
electron density in the D-region of the
ionosphere. Mostly due to electrons with
energy in excess of ~30 keV precipitating
from the magnetosphere.

 Radio propagation is via the ionosphere
and absorption mutilates.
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Absorption for different Solar wind speed and IMF
z-component (A.J Kavanagh et al 2001)

Absorption in zenithal beam
Epoch 1995 to 2001
Arranged by Solar wind speed
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Velocity Km/s Velocity Km/s Velocity Km/s

Velocity Km/s

Absorption vs Solar Wind Yelocity
January 1895—-2008, Hours 15—-00
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Solar Wind-Magnetosphere
Coupling Functions

« Aim: Quantifying transferred energy , momentum and Mass

S/N Name Coupling Function Reference
1 o Ip VB; Burton et al [1975]
2 € vB2sin*(9/,)1,° Perreault and Akasofu[1978]
3 E VBrsin®(0/2) Kan & Lee [1979]
4 Iy n'sv*/3B sin (¢ /2) Vasyliunas et al [1982]
5 Iy v'53By sin’/3(0/,) Newell et al. [1982]
6 I, VBysin*(9/,) Wygant et al [1983]
7 Isr P'/2vBrsin*(?/,) Scurry and Russell [1991]
8 I7; P'/2vBysins(9/,) Temerin and Li [2006]
9 F o, {[(kB,)" +B2]"2 —B,}"2 Lyatsky et al [2007]
P V3i B%Sing (Q ) Newell et al [2007]
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Epsilon Parameter

® A quantitative measure of the energy input to the

magnetosphere.The magnetosphere is regarded as a driven
system rather than an unloading system

« Mathematically: e=vB2sin46/2)*2ergs-1

e V= Solar Wind Velocity, B=Total IMF, 8=clock angle, 0=7RE
® (after Akasofu 1983)
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Hourly variation of Epsilon with
Absorption
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Summary

« Current models of absorption based on Kp values are
somewhat unreliable since low absorption is possible
during high geomagnetic activities

* An hourly AA model has been derived as a function of
SW and Epsilon Parameter.

* There is a need to improve this still further by inclusion of
other factors such as time history of SW instead of the
Instantaneous value.

« A truly global forecasting AA model is possible with
available data from Global Riometer array (Gloria).
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Thank You!
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