Combining Jicamarca and LISN data and a
numerical model of the low latitude ionosphere to
calculate the meridional neutral winds
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LISN GPS receivers and basic measurements
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IMF and SymH values during August 2011 storm (Huang et al., 2013)
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Jicamarca vertical drift measurements
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LISN TEC latitudinal profiles at 75 Degrees West
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LISN TEC latitudinal profiles at 75° W Vertical Velocity August 07, 2011
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TEC plot of LLIONS simulations for 90 longitudinal sectors
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LLIONS is a physics-
based ionosphere model of
the low- and mid-latitude
ionospheres.

LLIONS calculates the 2D,
time-dependent density
distributions of five major
plasma constituents (NOT,
O,", H, O', e) between
+45° latitude and 90-4000
km altitude. The plasma
distribution is solved along
magnetic field lines.

We have conducted
ensemble modeling using
the following values of the
meridional wind: -100, -80,
-60, -40, -20, 0, 20, 40, 60,
80, 100 m/s.



SOFDI Wind measurements at Huancayo
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TEC observations and Model results comparison
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TEC observations and Model results comparison
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Summary

These are very preliminary results that show some qualitative
agreement between observations and model results. However, some
changes are needed.

It is necessary:

1) To include the vertical variability of the vertical drifts measured
by the Jicamarca radar.

2) To include Meridional wind that vary as a function of time and
latitude.

3) To use density values measured by the Jicamarca ISR as a new
constrain to calculate meridional winds.
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TEC observations and Model results comparison
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TEC observations and Model results comparison

TEC (unit)

13

20 2011/08/09 00-06UT Equat. crossing @ 75 W % 2011/08/09 00 -06 UT Equat. crossing @ 75 W
LISN data - 00UT LLIONS simulation Wind value: -10( —=- 00UT
—— 0LUT —~— 0LUT
02UT 02UT
03 UT 03 UT
04 UT 04 UT
05UT 05UT
— 06UT /?\ — 06UT
20 20 !
3 /Al
10 = 10 ==, \**// ‘\\
~ =% /e
. R
— U N
0 0
-60 -40 20 0 20 40 -60 -40 20 0 20 40
Geographic Latitude Geographic Latitude



GLAT (deg)

GLAT (deg)

GLAT (deg)

GLAT (deg)

15

0
-20
-40

0 4 8 12 16 20 24
UT (hours)

s TEC Profiles - 2011AUG07@65 W

0
-20
-40

4 8 12 16 20 24

s TEC Profiles - 2011AUG09@75 W

0
-20
-40

0 4 8 12 16 20
UT (hours)

. TEC Profiles - 2011AUG09@65 W

0

-20

TEC Profiles - 2011AUG07@75 W

0 4 8 12 16

UT (hours)

20

GLAT (deg)

GLAT (deg)

GLAT (deg)

GLAT (deg)

-20

TEC Profiles - 2011AUG08@75 W

12
UT (hours)

TEC Profiles - 2011AUG08@65 W

12 16

TEC Profiles - 2011AUG10@75 W

12 16
UT (hours)

TEC Profiles - 2011AUG10@65 W

12
UT (hours)



