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SUMMARY

I. Title

Development of the FPI analysis technique for high latitude thermospheric wind and
temperature observations

1L

Research goals and background

required FPI analysis technique for simultaneous observation of upper atmospheric
winds and temperatures

Specialized analysis technique for establishing international FPI observation network
Understanding the atmospheric physical properties in Antarctic and Arctic regions by
FPI observation comparison

III. Research stuffs and scope

Improvement of the understanding FPI observational principle

Development the approach technique FPI raw data

Conducting an image processing procedure for enhancement of data quality
Extracting the final analysis product by Doppler analysis method

IV. Research results

Image processing program for FPI raw data
FPI raw data anlysis code

Etalon maintenance technique for stable and continuous FPI observations

Application plan

Applying developed analysis program to the different airglow observation data and
studying atmospheric dynamics in different altitudes

Inter-comparing between the FPIs and other ground-based/space-born observation
data for a wide spatial coverage in upper atmospheric study
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Chapter 1. Introduction
1-1: Overview
1-2: Methodological view
1-3: Economic & Industrial view
1-4: Scientific view
Chapter 2. Research status
2—-1: Overall features of FPI instrument
2—-2: Lack of FPI raw data analysis program
Chapter 3. Research content and results
3-1: Developing image center determination technique in the raw data
3-2: Annular-summing procedure and background noise removal
3-3: Wind and temperature calculation based on Doppler analysis
3—-4: Publication of Jang Bogo FPI observations results
Chapter 4. Research achievement and contribution

Chapter
5-1
5-2

Chapter
Chapter

5. Research application plan

. Research background for further studies

. Strategies for developing commercial service

6. Scientific information from outside

7. References
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0.0001
— area of innermost ring
; divide area of

'

; em” 2 unit

2.
srmax 1S how much of the chip radius wewill carry out the annular summing,
s 100.-100.

1 width_cm

0.0001

area of innermost element

num of pixels per ring

chip half width

pixe
rmax
'"Kmax

'
1
1
'
1

eq 'Y'thenbegin
; define radii of annular rings

endif

; calculate radii needed for annularsumming
if

AO ring by area of pixel

perhaps, 0.6 cm

PRO
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fltarr 2
0 0.
findgen(900
FOR 1 1DO sqrt
; print,pixel_width,pixels_per_ring,xpix_size,Kmax

’

fltarr 500
fltarr 500
fltarr 500
for 0 ldobegin
2
for 0 ldobegin

; Determine the radius of this pixel

sqrt

for 0 ldobegin
if gt and

1!) thenbegin

endif
endfor ; end Kmax loop
endfor ; end xpixel loop
endfor ; end ypixel loop
return
end
PRO

pi
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’

; carry out the operation of annular summing

’

’

; Annular summing loop

’

for
for
endfor
endfor
for 0

fltarr(3
findgen(3
fltarr 500
fltarr 500
fltarr 500
fltarr 500
0 ldobegin
0
0 ldobegin
1

; end of ringnum loop

ldobegin
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pro

findgen

fltarr

;fit polynomial order 3 to beginningand end points of annular sum, and

minima of 5 equally—spaced segments inbetween

for 1=0 ldobegin
distart=ini+K_pts*i
1
if gt 1then 1

smin(annularSum/[istart:iend—1],imin_pts)

;imin_pts+istart]

endfor
; ind_var=[ind_var,kmax—1]

; dep_var=[dep_var,annularSum[kmax—11]]

; stop
3
1
ifn_elements It thenbegin
whilen_elements It dobegin
if 0 gt Othenbegin
0
0
endifelsebegin
if 1 gt 1thenbegin
mean
1
endifelsebegin
1
1

endelse
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endelse
endwhile
endif
/double. status=
for 0 /n_elements) —1dobegin
endfor
0 1 0 1 0 1

) .
14 29 Eq] EX = Calibration lasers o834 92 =3 ER I} Hluste] =&
A #E8d =EY oled sMigs FAIY =&Y oled WrEe WEske A
2 AA7E FRe] upgtel] od] eEshiA AN = we] WEE YEl= Sl =
=8 ke W71 e a AR A peoR A% AHEY Ao kit
o2 dxEe] EdA el vlast=s Folnt
2kT
wT:)‘O CQ

S5 o]E2 ol g3 AL Hu: AA PPN Sx olmm £y wgel vy
7] sl A wreke] A RS 423 viEko g7 B
b 45E olmE AA WG e 57 WP W] Bed v FFE V2=1414

oltt.



5-29

MNowv-10-2015 - Herizontal estimates from DASAMN using Zenith as reference for RED LINE
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Polar Thermospheric Winds and Temperature Observed
by Fabry-Perot Interferometer at Jang Bogo
Station, Antarctica

Changsup Lee' |, Geonhwa Jee' |, Qian Wu® |, Ja Soon Shim" ©, Damian Murphy®
In-Sun Seng” |, Hyuek-lin Kwan' |, Jeong-Han Kim' |, and Yong Ha Kim®
Kaepa Pole Rezgarch Imtitute, Inchoon, South Konea, “High Aliitude Cbrervat CAR, Bowldes, CO, USA, "CLAMASA
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son, Kingston, Tasmarnea, ha "IJr-|1.|-'.rn~-l|| of Astroncmy, Space

Sclence and Geplogy, Chungnam HNational Universiy, Daejeon, South Eorea

Abstract upper atmosphenc neutral winds and temperature have been abserved by the Fabry-Perot
interferometer (FPI) which was installed at Jang Bogo Station (JBS), Antarctica, in 2014, Since JE5 & maosthy
located within the polar cap region, the observed thermasphenc winds at 250 km show strong diurmal
variations with notable antiwward motions due to the effects of plasma convection, The winds at 87 ki, on
the other hand, show semidiurnal variations due to the lower atrmospheric tidal effects. We found that the
winds from green line emission show largely diurnal variations, unbke the other ndependent observations,
which might be due to the suroral contamination, The horizontal wand model 2004 winds ot 250 km show
reasonable agreement with PPl winds, while large discrepancies exist at 87 km in terms of seasonal vasiations.
There |5 a distinctive asymmetric seasonal varation of the thermospheric zomal wind in the dusk and dawn
sectors, FP1temperatures at 250 km show a fairly close correlation with Kp indew, especially in 2015 when the
geomagnetic activity is stronger, However, the temperatures at 87 km are mostly independent on Kp index
Finally, durng the intense geamagnetic storm, thermasphenc winds and temperature are significantly
distwibed and Thermosphere lonosphere Electrodynamics General Circulation Model simulations are in
surprsingly good agreement with observation for winds but the temperatures are significanthy
underestimated during the whole stom period.
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