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Introduction

package that detects and characterizes MSTID activity in SuperDARN
observations. It was originally developed to produce the results for
Frissell et al. (2016). An architecture for the library has been mapped.
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Classifying Data & MSTID Activity

DARNtids (https://github.com/w2naf/DARNtids) is a python-based software ¢ DARNtids has A.) a number of algorithms for determining what constitutes a

good or bad period of data, and B.) an algorithm for calculating the MSTID
index and determining if an MSTID period is active or quiet. It produces
different plots for any given MSTID-active time period with good data.

DARNtids first detects the levels of MSTID activity in the SuperDARN data, and * Theclassify none events () function is responsible for determining if e

then runs the PyDARNMusic (https://github.com/hamSCl/pydarnmusic)
analysis software on event periods with significant MSTID activity.

The Multiple Signal Classification (MUSIC) algorithm in PyDARNMusic
calculates MSTID period, wavelength, speed, and propagation direction.

Plottmg in DARNtids

Slackstone (fitac) 05000 originalFii] Original FIt Data

w6
il bl i bbb T " " chabim

o %"h T e e
- Lot ;?{Fﬁ"iﬁ"ﬂd "

oo 1 ?: Rt .

*L h wl':ﬂﬁﬁﬁ'ﬂ

el i .;?ﬁ“" 1""'““‘““ ________ '__f_ﬂ“ N I
:% 'Beam 7 e o

=% L ‘-"-'-I'-‘“:Ti:l‘fl dm e ST 2

L T

:5 'Beam 4 ™" e T

=9 e C 5 i . Al - gl '

%:: :'L_T-"r-‘lrﬁ'p'i;:] LT I| |;|.. ‘-I-'I-.|"I' W ﬁ' 1

ek, T ARl

DARNtids/mstid_GSMR _fite
xfilter/mstid_index/bks/.../0
00_originalFit_RTIl.png

DARNtids/mstid_GSMR_fitexfilter/mstid
_index/bks/.../001_beaminterp_fan.png

1201
m: texfilt:
5 E
00 300
soy — | || 25000
604 20000 &
..................
40 - - = R e T
~ !
o 100
/’ \~~~
o l/r /7 . ~~~s
e 500
~\~—_
- o
0.5
33 13
eeeeeeeeeeeeee
Period [min]
300
.....
~~~~~~ 250
So
<
So
S~ 20000 &
SN
ooooooo
o
~ 100!
RN
'~ 500
et Y
- - . o
1.2 15 1.8
13 1 10

eeeeeeeeeeeeee
Period [min]

DARNtids/mstid_GSMR_fitexfilter/cl
assification/results/.../001_spectral_

plot.png

o 9 o o 9
Ed 30°N 2o
i i
= =
£ 4 o
I i =2 £
& 25°N g
o1 " o ° o o1 o o) o1 0
EX ] 70w Ground 20'W 5w BO*W 75w 0°W Ground
scat scat
only anly

DARNtids/mstid_GSMR_fitexfilte

r/mstid_index/bks/.../002_

s.png

List: guc_bks_20151201 20160131
H id_GSMR_fitexfilter/mstid_i

range

5 8 8 & &

ooooo

Period [min]

00000

Period [min]

DARNtids/mstid_GSMR _fitexfilter/cl

assification/results/.../002

_spectral

_plot_mean_subtracted.png

Selected Cells: [DS002_beaminterpolated] Beam Linear Internn

latinn

: 2015 Dec 10 19:09 - 2015 Dec 10 22:50 — [usnm]imimpu:a]fﬁ:‘]:fm‘.igw‘"mw'm"

an event period is good or bad based on 1.) whether or not data is available,
2.) the returned results of the checkDataQuality () functionin

pyDARNmMusic, 3.) the fraction of radar scatter points present in the data
window, and 4.) the percentage of daylight in the data window.

* The checkDataQuality () functionis part of the pyDARNMusic library and
marks a respective data set as bad if the specified radar was not operational
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“Calendar” Plots

« “Calendar” plots are a time-series
visualization summarizing the results of a

DARNtids run.

* This calendar plot shows the MSTID index of
North American SuperDARN radars from 1
December 2015 — 31 January 2016.
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during the chosen time period.

The get mstid scores () function returns a score for how many radars
saw MSTIDs in a given day. Each radar and analysis window contributes to the
score, such that: mstid -> +1, quiet -> -1, None -> 0.

Summary & Future Work

The DARNtids Architecture and Flow of Control has been outlined.

The algorithms responsible for determining good/bad periods of data,
calculating MSTID index, and determining if a period is MSTID active or quiet
have been identified and thoroughly investigated.

As our team works on mitigating a bias in the MUSIC algorithm, | will be
focusing on revamping the DARNtids library to incorporate the new MUSIC
algorithm and eliminate existing redundancies, inefficiencies, and deprecations.
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