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Introduction

The dynamic evolution of ESF involves structure scales from
thousands of kilometers to meters
Intermediate-scale structure from hundreds of kilometers to
hundreds of meters comprises both quasi-deterministic and
stochastic components
o Intermediate-scale structure is highly anisotropic with a slowly
varying (frozen) spatial distribution of structure scales
o Only well-developed sub-regions are amenable to definitive
statistical characterization
A wavelet-based analysis procedure has been developed to
generate a segmentation and classify each segment using a two-
component inverse-power-law hypothesis
doi:10.1002/2013RS005272
o The initial analysis did not provide a definitive identification of
the two-component power-law structure know to be associated
with ESF from both earlier rocket, satellite, and scintillation
diagnostics
o This paper describes the analysis of additional data covering
operations during the four-year period 2011, 2012, 2013 and
2014
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Highly Disturbed C/NOSF Example

5Ni/max(Ni)

HRZ-2011310-1-ORB3 Nmax=671144 <«

6.7x10"° m™®

1,349,950 samples
at 14.03 m

LTH 17.42 18.76 20.12 21.48 2285 0.22 1.63 3.06 4.54 °
ALT 787 753 699 632 559 492 438 405 399 «
LAT -1283 1292 1144 853 448 0.22 498 9.1 11.96
LON 152 -133.17-114.2 9518 -76.11 -56.86 -37.22 -17.02 3.72
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spanning 229 km (16,384 samples) Cig? gq<qo
20 logarithmically resolved scales ¢(q) =
C2g77* g > qo
(:v2 - CquO72_P1

go = exp(In(C>) — In(Cy))/(p2 — p1)



BOSTON COLLEGE
%

Morphology

300

& 200
fa]
< 100

300
200
100

CNOFS2012 Scale10>100 dB

-150 -100 -50 0 50 100 150
Ve I S —r
Woonneremnte:  wwmew Ry t e e .e . <

IO AR VIV = ey . gy e - R e b
Ribewzfeesleeets cuan o coos wnBMAASMIOAA o o * e AES A Sy |
- o .;—""" i 5B e B IR T
-150 -100 -50 0 50 100 150
e Al . E . Te T T T T ssess
L L e vS N E
-150 -100 -50 0 50 100 150

Longitude

150 150 T T T
. 10km
o . 1km
[4] - -
S_ 100 g_ 100
& 7]
@ @
= ©
S sof &S 50r 1
o o A L A i '} A L i Il
350 350 400 450 500 550 600 650 700 750 800 850
6 T T T T T T T 6 T +— T T T T T T T
0 4+ . © 4t 4
¢ :
x . .
- X
=z =2 2 -
o 1 ' I
G HRS ESSES SRR SESE Altsi:):de GH S ok 350 400 450 500 550 600 650 700 750 800 850
Altitude

Evening

Midnight

Morning



log10(C1)

BOSTON COLLEGE

Intermediate Scale Structure

2012 Large Scale 39835/2066%7068egs

. Year 2012
0.05} & - 206,697 segments classified
| 39,835 support power-law
04 A ' 1,417 two-component
K |'DL 0.03 + .
a Identical patterns observed for
- 2011, 2013 and 2014
0.01 2012 2-Component 1417 segs
~ A A " 0 4"{:‘ ‘\.‘_
- 6 -2 0 2 4
p1 s
LARGE SCALE
Systematic /so
SMALL SCALE

pl decrease \ o
with increasing C1 Byl ML 2
B> RS su: Shgene Rt Ramg
BREAK SCALE ol i - SRR AT A
9 2t R —t— -

1 A . . 'S A A A L
350 400 450 500 550 600 650 700 750 800
alt-km



BOSTON (_'ULLE(.'I‘Z

Conclusions

The most highly disturbed passes as
identified by the large-scale
turbulence parameter C1 are
characterized by two-component
power-laws with p1 approaching 1
and p2 exceeding 2

The pl index varies inversely with
increasing C1, possibly a
characteristic of structure
development

Two-component spectra are
generally associated with the largest
mean segment density levels, but
they are observed over the full
altitude range
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