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Introduction Variability Distributions

Convection of plasma In the hidggtitude lonospheres can be considered to have two Variability analysis is performed on all available hightude radar LOS data from
components: a larggcale average flow pattern and srsathle variability. Mar, June, Dec, 2000 and June, Sep, Dec, 2001.

The largescale convection pattern is wetludied and is found to vary with the Scaled cumulative distribution and probability density functions (CDF and PDF) are
interplanetary magnetic field (IMF), solar wind velocity.() and t he Ea calchated fosNerthermand Sputhern Hemisphere variability values independently.

dipole tilt angle, among other parameters. Total D|str|but|on

More Variability Distributions
Results (continued)
A Variability values are slightly larger for IMF\B (By-) in the North (South).

A Variability values are slightlyarger for IMF B,- and for largeKp in the North only
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The origin and characteristics of srdlale variability are less wakhown. This e
variability impacts the predictive ability of statistical models and can contribute to the
Joule heating rate in the atmosphere.

Calculating Variabllity

Data
AFit-level LOS velocity values

A All high -latitude radars

ANormal scan mode
A Azimuthal resolution107 ~200km
A Range resolution: 45 km
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Hankasalmi: velocityl\I 28/Dec/2001
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Variability distributions for low and high values of a) IMF B+, b) IMF B, and c) Kp.
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A Temporal resolution: -2nin R&» Vel (mfs) Var (m/s) Var (m/s) Location Distributions
Conditioning ,,;'\ a) Velocity distribution. b) Variability distribution (randomly selected fluctuations). The distribution in Magnetic Local Time (MLT) and geomagnetic latitude of large
AUser anges (Eadgé Gate L3nto. ¢) Variability distribution (R MS dldctuations). Bin-sizefor all figuresis 50 m/s. variability values (top 25%) is calculated relative to the distribution of all values.

reducecontaminationby E-region scatter 2 P North A AE and IMF B, significantly influence the location distribution of large variability.
A Exclude data flagged @goundscatter o Ean d Results oaf-~~ SOUh . Kp, dipole tile, ad E,, influence the distribution to a lesser extent.
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ADlstrlbuuon ofvelocityvalues differs between

AExclude fluctuations mis (~30) “ : ey wewews
e . . hemlspheres possibly due to differing locatior SO N TS

eliminate noisy or aliasedlata ]
Method and orientations of radar fietof-views. :
Agtl OI ' . _ loc | N i o =T A Distribution ofvariability values is the same in | e
i acu ate UCtuatlonS Ine OCIty’ Coyaong eam (Wlt I range gates’ m) both hemispheres’ for both methods Of CaICUIi 10502: | e —
A For high quality data, requir@wr> 3 dB, Vrr< 150 m/s, # measurements > 6 / 20 variability. : ] 0 15 2

MLT (hrs)

ARMS over all goodpv 605 randomly select one

Dependence on IMF Variability
Data Method:
A High-Resolution OMNI data A Consider 1 hr of data prior to

A 1-min Temporal Resolution velocity measurement
A Shifted to bow shock A Estimate level of variability using
standard deviation
lonosphericvelocity variability does not show a significant dependence on the
level of variability in solar wind parameter values (IM¥,,, density).
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Example of variability distributions for low and high levels of levels

variability in IMF parameters.
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A Variability PDF is wider (more large values) fc
larger scale size. The results are consistent w

those ofAbel[2006].
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Variability distributions for various different
geophysical or geomagnetic conditions.
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Variability (randomly selected fluctuations)
distributions for two different spatial scales.

A Smaller variability values are seen
IN summeilike conditions,for the
South only

A Variability values tend to be larger
near noon than near midnight.

A Large velocity values are correlated
with large variability values.

A Variability values tend to be larger
for higher AE index, especially In
the North.
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MLT and geomagnetic latitude distributions of large variability for various conditions.
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Summary

Eight months oSuperDARNIine-of-sight velocity data from both hemispheres are

analyzed to determine the statistical characteristics of velocity fluctuations on scale

from 457 450 km. It is found that:

AThe overall distributions of fluctuations are the same in both hemispheres.

A Several interplanetary and geophysical parameters such as IMF, AE, and dipole 1
Influence the distribution of magnitudes and locations of velocity variability.

A These parameters are not seen to have the same influence in both hemispheres.



