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(Study of ionospheric disturbances at low 

and middle latitudes using GPS and radar 

observations) 
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─ ╩ ⅝ ↓⇔√↓≤╩ ⇔√⁹▬fi♪

Ⱡ◦▪ ┘♃▬⌐ ↕╣√5 ─GPS ≢

╩♃כ♦√╣╠ ™╢↓≤⌐╟╡⁸ ─

╩ ╠⅛⇔√⁹∕─ ⁸ ╟╡╙

⌐ ≢│ ⌐ ═≡ ─

⅜ ⅝™↓≤╩ ⇔√⁹↕╠⌐⁸ ⌐╟╢

ⱪꜝ☼ⱴ─ ╩⸗♦ꜟ ∆╢↓≤⌐╟╡⁸

⌐╟╢ ─ ≤ ≤─ ─

⅜⁸↓─╟℮⌂ ─ ╩ ↓⇔≡™

╢ ≢№╢↓≤╩ ╠⅛⌐⇔√⁹↓─ │⁸

Earth, Planets and Space ─ 2008 EPS ⌐

┌╣√⁹ 

  ─ │⁸2011 3 ⌐ ⇔√

─ ─ ⌐╙≈⌂⅜╡⁸

╩ ⇔√ ─ ╛⁸

⌐ ∆╢ ─ ⌐ ∆╢ ⌐ ⅝ↄ

⇔√⁹ 

╩כ♄כ꜠ .4 ™√ ⌐⅔↑╢

─  

│⁸▬fi♪Ⱡ◦▪ה◖♩♃Ᵽfi⌐⁸VHF

─◖ⱥכ꜠fi♩כ♄כ꜠ה╩ ⇔⁸2006 ╟

╡ E ┘ F ─ (FAI)

─ ╩ ∫√⁹↓─ ╩ ⌐⁸Otsuka 

et al. [2009] ≢│⁸F FAI ─ ⁸

┘ ╛ ╩ ⌐

╠⅛⌐⇔⁸ ⌐│ ⅞⌐ F

FAI─ ⅜ ™↓≤╩ ⇔√⁹ ⁸

⌐⅔↑╢F FAI│ⱪꜝ☼ⱴⱣⱩꜟ⌐ ∫≡

∆╢↓≤⅜ ╠╣≡⅔╡⁸ⱪꜝ☼ⱴⱣⱩꜟ│⁸

▪☺▪ ≢│ ה ─ ⌐ ∆╢↓≤⅛╠⁸

≢│⁸ ⌐⅔™≡│⁸ ⅛╠

╠╣≡™√ ─╙─≤│ ⌂╢ FAI ⅜

⇔≡™╢↓≤╩ ⇔√⁹∕─ ⁸Otsuka et al. 

[2012]≢│⁸ ⅞ FAI─ ╩ ╠⅛⌐

⇔⁸Nishioka et al. [2012] ≢│⁸▬○ⱡ♂fi♦≢

↕╣√ F ╩♃כ♦─ ™≡ⱪꜝ☼ⱴⱣ

Ⱪꜟ─ כꜝכ♥הכꜞ▬꜠╢№≢ ─

╩ ∆╢↓≤⌐╟╡⁸ ─

⅞⌐ ∆╢ FAI─ ⅜⁸ ⌐ ⇔√

ⱪꜝ☼ⱴⱣⱩꜟ≢№╢↓≤╩ ⇔√⁹ 

 ─╟℮⌐⁸ │⁸ GPS ╛

VHF ╩כ♄כ꜠ ™√ ⌐╟╡⁸ ה ⌐

⅔↑╢ ─ ≤∕─ ─ ⌐

⇔≡⅝√⁹ │⁸↓╣╠─ ╩ ⅛⇔≡⁸

GNSS(Global Navigation Satellite System)

╩ ™√ ⌐⅔↑╢ ─ ⌐ ╡

╪≢™╢⁹↓╣╠─ ⌐⅔™≡│⁸ ⌐

╟╢ 20 ─ ∞↑≢⌂ↄ⁸189 ─

⅜ ↕╣≡⅔╡⁸↓─ ⌐⅔™≡ ™
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⅜ ╩ ⌐ ⅜∫≡™╢↓≤⅜╦⅛╢⁹

╕√ │⁸

┘ ─ ─ ╩

⇔≡ ↄ ה ─ ⌐

∆╢≤≤╙⌐⁸ ─ ⌐⅔™≡╙⁸SGEPSS

27- 29 ⁸ 28 │ ⁸

⌂≥ ⌂ ╩ √

⇔≡⅝√⁹↓─╟℮⌂ ⌂ ≤ ╩

⇔⁸ ⌐ ╩ ⇔√⁹ 

176    

ꜟⱣכ꜡◓₈ ⸗♦ꜟ╩

™√ ה ─ ₉ 

(Studies of the thermospheric/ ionospheric 

variations using global numerical models) 

─ │⁸ ╛ ⌂≥⌐⅔↑╢

⅛╠⁸ ↄ─ ⌐╟∫≡ ה ─

⅜ ╘╠╣⁸ ⁸ ↄ─ ⅜ ╠╣╢⌐

∫≡™╢⁹ ╩ ⅝ ↓∆ ≤⇔≡│⁸

ⱨ꜠▪╛ ─╒⅛⁸ ⱪꜝ☼ⱴ≤

∆╢ ─ ╢ ™⅜ ≢№╢↓≤⅜

ↄ⅛╠ ↕╣≡⅝√⅜⁸ ─ ╛

⸗♦ꜞfi◓ │ ╠╣√╙─≢№╡⁸ ─

│™╕∞⌐ ≤│ ⅎ⌂™⁹ 

≢│ 1970 ⅛╠ ה כ꜡◓

Ᵽꜟ⸗♦ꜟ─ ⅜ ↕╣⁸ ה ⱪ꜡

☺▼◒♩ ≤ ⇔≡ ⇔™ ╩ ⇔≡⅝√⁹ 

≢⁸ ⅜ ≢─⸗♦ꜞfi◓ │ ╟╡╙

20 ↄ ⁸∏╕⁹√ ⇔♩כ♃☻≡╣ │⁸

ꜟⱣכ꜡◓ ⸗♦ꜟ─ ╩ ™⁸◘Ⱪ☻

ⱶכ♩ ─◄Ⱡꜟ◑כ ⌐ ℮ ╩

╠⅛⌐⇔√⁹2000 ⅛╠│⁸ (

)≤─ ⌐╟╡⁸ ⅛╠ 600 

km╕≢╩◦כⱶ꜠☻⌐ ≢⅝╢ ╩

╗ ⸗♦ꜟ─ ⌐ ╡ ╖⁸ ⸗♦ꜟ─

⌐ ≢ ╘≡ ⇔√⁹ ⸗♦ꜟ⌐╟

╢◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ┼─( ⅛╠─)

◄Ⱡꜟ◑כ ⌐╟∫≡ ה ⇔⁸ ⌐

⅜╢ ─ √⌂ ╩ ⇔√⁹∕─ ⁸

⁸ ( ה

─(ⱪכꜟ◓ ⸗♦ꜞfi◓ ≤─ ⌐╟╡⁸

- ⸗♦ꜟ(Ground- to - topside 

model of Atmosphere and Ionosphere for 

Aeronomy  GAIA)─ ⌐ ⇔√⁹GAIA │ ⁸

─⸗♦ꜟ─ ≈≤⇔≡ ↄ─ ⌐

↕╣╢⌐ ∫≡™╢⁹ 

⌐╟╢ ה ─ │⁸

⸗♦ꜞfi◓ ╩ ⌐ ↕╣≡⅝√⅜⁸↓╣╠

⌐ ⅎ≡⁸EISCAT כ♄כ꜠ ⌐╙ ╦╡⁸

כ♄כ꜠≥ꜟ♦⸗ ╩ ↕∑╢↓≤⌐╟╡⁸

√⌂ ╩ ≡™╢⁹ ─ ⌂ │

─ ╡≢№╢⁹ 

1 ─  

⌐⅔↑╢ ⅜

(Traveling Ionospheric Disturbances: TIDs)≤

┌╣╢─⌐ ⇔⁸ ≢─ │

(Traveling Atmospheric Disturbances: TADs)

≤ ┌╣╢⁹ ⁸│─╙─ꜟכ◔☻ ⁸

≤╙⌐ ≢ ↕╣╢

─ ⌐ ∆╢≤ ⅎ╠╣≡⅔╡⁸╒╓

─ ╩ ╠ⅎ≡™╢≤ ⅎ╠╣≡™╢⁹TIDs │

Hines (1960) ⁸ ─ ⁸ ה ─

╩ ⇔≡ ↄ─ ⅜ ↕╣≡⅝√⁹ ⌐⁸

◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡⁸○כ꜡ꜝ ⌐

∆╢ ⌐ ⅜╢TIDs╛TADs─ ⅜ ╠╣

≡⅝√⁹ │⁸ ⌐ ─

≢ ↕╣⁸ ╩ ⅎ≡ ∆╢ TADs─

╩ ╠⅛⌐∆╢≤ ⌐⁸ ⌐⅔™≡

כ♃כⱵⱠכ♃╛ꜟⱣכ○ꜝ꜡כ○╙ ⌐⅔™

≡ ⌂ TADs⅜ ↕╣℮╢↓≤╩ ⇔√⁹╕

√⁸TADs│⁸ ─ ⌐╟╡ ⅜

↕╣⁸TADs─ ה ⌐╟╢ ─

│ ⌐╟∫≡ ⅝ↄ ⌂╢↓≤( ₁─

≢─ TADs─ ─ ⌐│ ╩ ╘√⸗♦

ꜟ⅜ ≢№╢↓≤)⅜ ↕╣√⁹ 

2 ─  

≢ ⅜ ╘╠╣≡⅝√ ─ ה

⸗♦ꜟ≢│⁸ ╩ 100 km ⌐ ⇔

≡⅔╡⁸ ─ ⁸ ⌐│ │

╒≤╪≥ ╠╣⌂⅛∫√⁹↓╣╠─ ה ⸗

♦ꜟ╛⁸↕╠⌐│ ⌐♃כ♦ ≠ↄ ⸗♦ꜟ⌐

⅔™≡╙⁸ ⌂ ╛ ─

⌂≥⅜ ↕╣╢─╖≢№∫√⁹ ⁸ ─

╕≢╩ ╘√ ⸗♦ꜟ◦Ⱶꜙ꜠כ

◦ꜛfi≢│⁸ ─ ╢ ⌐ ⅜ ╣⁸

≤≤╙⌐ ⅝ↄ ∆╢↓≤⅜ ↕╣√⁹↓─

│⁸ ≢─ ⌂ ⁸ ⌐

ⅎ≡⁸ ─ ⌐ ℮ ⅜ ⌡

╦↕∫√ ≤⇔≡ ∂╢↓≤⅜ ╠⅛≤⌂∫√⁹

↕╠⌐⁸ ⌐ ⌂ ≤⇔≡⁸

─ (Midnight Temperature Maximum: MTM)

⅜ ╠╣≡™╢⁹MTM │⁸ ≢

⌐ ⅜ 100 K ∆╢ ≢⁸1970 ⌐

⌐╟∫≡ ↕╣√⁹MTM│⁸ ⌐

╟╢ ─ ⌐╟∫≡ ⅝ ↓↕╣≡™╢≤ ⅎ

╠╣≡⅝√⅜⁸ ⁸ ⸗♦ꜟ≢│ ─

│ ∆╢↓≤⅜≢⅝⌂⅛∫√⁹ ─⸗♦ꜟ≢

│⁸ ─ ⌐╟╡⁸ ─

─ ╩ ⌐ ╘╢↓≤⅜ ⌂⅛∫√⅜⁸

⸗♦ꜟ≢│╟╡ ─ (8

)─ ⌐╟╡ ⅛╠ ╠╣≡™╢ 100 K
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─ ─ ⅜ ≤⌂∫√⁹⸗♦ꜟ─ ⅛╠ 

MTM─ ⌐│⁸ ⌐╟╢ ─ ⌐╟

╢ ─ ∞↑≢│⌂ↄ⁸ ⅛╠─

─ ╙ ⇔≡™╢↓≤⅜ ↕╣√⁹ 

3 EISCAT꜠ כ♄כ ⌐╟╢ ( )

─  

ה │⁸ ( )⅛╠─◄Ⱡꜟ

כ◑ ⌐╟╡ ⇔ↄ ∆╢⁹ ⌂≥⌐ ⇔

≡─ ה │⁸ ↄ⅛╠ ⅜

↕╣⁸ ꜝ꜡כ○─ ⌂≥╩ ⌐ ╙ ↄ─

⌐╟∫≡ ₁⌂ ⅜ ╘╠╣≡™╢⁹ ⁸

ה ( ⌐ ⌂≥)≢│ ╠╣

√ ─√╘⁸ ⌐⅔™≡↕ⅎ╙

⌂ ⁸ ⁸ ⁸ ┘∕╣╠─ ⌐

│ ⌂ ⅜ ™⁹ │⁸ ה

≢─ ⁸ ⌐ ─ ꜝⱪה

☼ⱴ ⌐ ⇔⁸ ⸗♦ꜟ ≢│ ↕╣≡™

⌂™ ⌂≥╩ √⌐ ⇔√⁹

⌐│⁸ ⇔√ⱪꜝ☼ⱴ ꜝ꜡כ○⅜ ╟╡╙

↕╠⌐ ≢ ⌐ ⇔≡™╢↓≤⁸╕√⁸

⌐│ ─ ⌐╟╡⁸

⌂ ⅜ ה ∆╢ ╩ ⅎ√⁹ ⁸

↓╣╠─ ⌐ ≠ↄ ◦Ⱶꜙ꜠כ◦ꜛfi⅜

↕╣≈≈№╡⁸ ה ─

⌐ ∆╢↓≤⅜ ↕╣╢⁹ 

─╟℮⌐⁸ │⁸ ─

╛◄Ⱡꜟ◑כ ╩ ⇔╟℮≤─ ╖⅛╠ ₁

─⸗♦ꜞfi◓ה◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔⁸

ↄ─ ╩№→≡⅝√⁹↓╣╠⌐ ⅎ⁸ │⁸

⌐⅔™≡╙⁸SGEPSS ₈ ה

ה ₉─ ╩ 10 ⌐╦√∫

≡ ╘√╒⅛⁸EPS ⁸

⁸ (ꜟ♄ⱷꜝ꜡כ○) ╛

⌂≥─ ╩ √⇔≡⅝√⁹↓╣╠─

ה ⌐⅔↑╢ ≤

╩ ⇔⁸ ╩ ⇔√⁹ 

  

╩ ⇔≡ 

 

↓─√┘ ╩ ╡⁸ ⌐ ∂╕∆⁹

↓╣╕≢↔ ™√∞⅝╕⇔√ ⁸ ⁸

─ ⁸∕⇔≡☻ⱪꜞfi♩ A ⱪ꜡☺▼◒♩

└↕⅝ ─ ⌐ ⅛╠ ™√⇔╕

∆⁹ ╠╣√ ─√╘⁸⅔ ⅔ ─⅔ ╩

№→╢↓≤│≢⅝╕∑╪⅜⁸ ⅜↓─ ╩ ⇔√

≤⅝⅛╠↔ ™√∞™≡™╢ ─

⁸ ⁸ ─

⌐│⁸ ⌡≡ ╩ ⇔ →√™≤ ™╕∆⁹  

│⁸ ─

≢─ⱪꜝ☼ⱴ─ꜞ⸗כ♩☿fi◦fi◓ ⌐ ╩ ∟⁸

⁹√⇔╕⇔♩כ♃☻╩ ⅛╠

─ ⌐⁸ ₈─

∙╖₉╛ ₈⅛←╛₉⌂≥─ ⌐⁸

Γ Δ≤⇔≡ ⇔⁸ ⱪꜝ☼ⱴ ╩

⇔≡⅝╕⇔√⁹ ─ ╛ ─ ⅜⁸

≢─ ™№╢™│ ⌂ ⌐≈⌂⅜

╢↓≤⌐ ⇔⌂⅜╠⁸ ╕≢ ╩⇔≡™╕∆⁹

─ ⱴ≢№╢₈└↕⅝₉כ♥ ╙∕─

≈≢∆⁹ ⅜₈└↕⅝₉ ⌐ ╢╕≢─⁸

≤ ─ ─╡⌐≈™≡⁸ ⇔┌⅛╡⅔ ↕∑≡™

√∞⅝╕∆⁹ 

│⁸ ╩ ⇔√ 2000 ─ 2 ─ ─

⁸ ─◦fiⱳ☺►ⱶ≢ ─ ╩ ⅝╕

⇔√⁹ ⅛╠ ⌐ ™√ │₈

⅛╠─ ⱪꜝ☼ⱴ─ ₉≢⇔√⁹●ꜞ

꜠○ ─ ─ ≢╙№╡⁸Ⱳ▬☺ꜗכ

╛ EUVE)⁸Ɫ♇Ⱪꜟ

─ ╩ ╙ ╖⁸ ⇔√↓≤╩ ⅎ≡

™╕∆⁹ │⁸ ≤⇔≡⁸↓╣╠─

⅜ ∫√▬○ⱪꜝ☼ⱴ♩כꜝ☻─ כ○╛

꜡ꜝ─ ─ ╩ ℮╟℮⌂▪▬♦▫▪⇔

⅛ ∫≡⅔╡╕∑╪≢⇔√─≢⁸ │ ⅔

⌂╙─≢⇔√⁹ ⌐ ⅛╠⁸

─ ╛⁸ ⅛╠─ analogy

≢│ ≢⅝⌂™ ─ ↕╩ ⌐ ⅎ≡™

√∞⅝╕⇔√⁹∕─ ⅛╠⁸ fi◦fi☿♩כ⸗ꜞ│

◓╩ ™√ ⌐╟╡⁸Morphology╛⁸in - situ

≢│ ⅝ ∑⌂™ ╩ ≢⅝⌂™⅛≤
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ⅎ ╘╕⇔√⁹ ™ ∑┌⁸↓─ ─ ⅜⁸

₈└↕⅝₉ ⌐│⁸₈└↕⅝₉ ⌐

⇔√ ─ ⌐⌂╡╕∆⁹

⌐ ╕⇔≡™√∞™√⌐╙⅛⅛╦╠∏⁸

⌐ ℮╟℮⌂ ╩⌂⅛⌂⅛⅔ ⇔≢⅝⌂™↓≤

╩ ™ ™≡⅔╡╕⇔√⁹↓╣⅜ ─₈└↕⅝₉

⌐ ∆╢ ─ ╕╡≢⇔√⁹ 

∕─ ⁸ ₁─ ─ ╛ ⌐ ∆╢

₁⅜ ⅝╕⇔√⁹ ╩ ℮╦↑≢│№╡╕∑╪

⅜⁸10 ╙ ⌐╛∫≤ ⅎ⅜ ≈⅛╢⅛╙⇔

╣⌂™ ≤™℮ ⇔™♩fiⱠꜟ⌐ ∫≡⇔

╕™⁸ ╩ ⅎ╢ ≤⇔≡│⁸

≤─Ᵽꜝfi☻№╢™│ ╩ ↄ ™ ≢

⇔√⁹ 

∕╪⌂ ─ 2007 ─ ⌐⁸

☻ⱪꜞfi♩◦ꜞכ☼ ┼─ ⌐≈

™≡⁸ ╩│∂╘≤∆╢ ⅛─ ⅛╠ ╩

⅛↑≡™√∞⅝╕⇔√⁹ ₁⌂ ≢ ⇔™

⌐№╢ⱪ꜡☺▼◒♩≢⇔√⅜⁸ ⌐ ↄ ╕↕

╣⁸↓─ ─⁸₈└↕⅝₉ ╩

↕∑≡™√∞ↄ↓≤⌐⌂╡╕⇔√⁹ ╡⌂™ ⌐

∑≡ↄ∞↕∫√ №╢ ⌐ ╕╣√↓≤⅜

≢∆⁹╕√⁸ 2000 ⌐ ≤ ⌐

≈™≡ ⇔≡™√↓≤⅜⁸↓─ ≢ ⌐ ⅛

↕╣╕⇔√⁹↓╣╙ ≢⇔√⁹ 

≤™℮ ─ ╡⁸ ≤™℮

√╢ ≢ ⇔™ ╩ ╘╢↓≤│⅛⌂╡

⇔™↓≤≢⇔√⁹ ∕─ ⁸ ⅛╠

─ ≤⇔≡⅔ ⌐⌂∫√ ⅜⁸ ─

─ ⌐™╠∫⇔╚™╕⇔√⁹ꜞ fi◦fi☿♩כ⸗

◓⅛╠ ╢ Morphology─ ≢│ ─

⌐ ⅜№╢≤ ∂≡™√ │⁸▬○ⱪꜝ☼ⱴ

─☻ꜝכ♩ ≢№╢ ╛ ▬○fi⅜ ∆

╢ ─ ∆╢⁸ ─☻Ɑ◒♩ꜟ♦כ

♃⅛╠ⱪꜝ☼ⱴ─ ╩ ∆╢₈☻Ɑ◒♩ꜟ ₉

≤™℮▪▬♦▫▪╩ ⌐ ⇔╕⇔√⁹∆╢

≤ │∆←↕╕ ⌐ ⇔⁸₈↓─▪▬

♦▫▪│™↑╢⁹₉≤ ╩ ⇔≡ↄ∞↕™╕⇔

√⁹ ╙↔ ╩ ╢↓≤⅜≢⅝⁸ │

⌐ ∞≤ ™╕∆⁹ 

₈└↕⅝₉ ─ ╩ ╘√ ⁸∕╣╕≢

─ ╩ ⅎ≡ↄ╣√ ─ ⅜

≢ꜝⱲ╩ ╣╢≤™℮ ╩ ⅎ≡™╕⇔√⁹

≢─ ⅜№╢⌐╙⅛⅛╦╠∏⁸ ⌐

⇔≡ↄ╣√ ↕╪ │  

╛ ↕╪ │  ⅜

™⌂↑╣┌⁸ │ ⇔ ⌂⅛∫√≤ ™╕∆⁹

⌂ ─ ╩ ╠╣√↓≤╙ ≢⇔√⁹ 

⅜ ⌐ ≠⅝⁸ ∟ → ╙ ╕╡

≈≈№╢ ⁸ ≤™℮ ┼─ ⅜

⌐⌂╡╕⇔√⁹ ─ ↕╪⁸ ↕╪⁸

↕╪╠≤─ ≢⁸₈└↕⅝₉ ╩♃כ♦─

⌐ ╢ ⅛╠⁸ ⱪꜝ☼ⱴ♦₈╩♃כ ╢₉

╩ ℮↓≤⅜≢⅝╕⇔√⁹ ⅜♃כ♦ ⌐

╠╣╢╟℮⌐⌂╡⁸ ╛⅛⌐ ⌐√≥╡

↑√─│⁸ ╠≤─₈ ₉⅜№∫√⅛╠≢∆⁹⇔

⅛╙ ↕╪│⁸ ╩Ⱪכ◌♩▬ꜝ─ꜝ꜡כ○

√∞↑≢⁸ ─ ◦☻♥ⱶ III

⌐ ⅜ꜝ꜡כ○ ⌂∫≡™╢ ╩ ⇔╕⇔√

⌐│ ─╟℮⌐ ⅎ╕⇔√ ⁹ ─

≢│№─╟℮⌂ │≢⅝⌂⅛∫√⅛≤ ™╕

∆⁹ ─ ─ ₁⌐│ ↄ ⇔≡

⅔╡╕∆⁹ 

│⁸₈└↕⅝₉ ─ ⅜♃כ♦ ⌐

╠╣╢╟℮⌐⌂∫≡╙⁸ ⌐│ ─ ⅜ ∫≡

™╕⇔√⁹ 15 ♬כ◦♇◌⁸ ⅜ ─

╩ ⇔√ ⌐⁸▬○ⱪꜝ☼ⱴ♩כꜝ☻≤

╢№⁸│ꜝ꜡כ○ ╩╙∟⌂⅜╠ ╢↕╩

∆↓≤⅜ ↕╣≡™╕⇔√⁹ ⅛╠⁸↓─

ⱪ꜡☿☻⅜ ≤⌂∫≡⅔╡⁸₈└↕⅝₉ ─

⌐╟╡ ∆═⅝ ─ ≈∞≤ ⇔≡™

╕⇔√⁹₈└↕⅝₉ │⁸▬○ⱪꜝ☼ⱴ♩כꜝ☻

─ꜝ꜡כ○≥ ─ ╩ ∫√ ╩ ⇔

≡⅝╕⇔√⅜⁸≥∟╠─ ─♬כ◦♇◌⁸╙

╟╡╙ ⌐ ↕⅛∫√─≢∆⁹₈└↕⅝₉

─ ⌐ ╠⅛─ ╙⇔ↄ│▪כ♅ⱨ□◒

♩⅜№╡⁸ │ ⅎ╢═⅝╙─⅜ ⅎ≡™⌂™─

≢│⌂™⅛ ≤™℮ │ ⅎ╢↓≤│№╡╕∑

╪≢⇔√⁹2014 ─ ⁸2 ─ ─

⅜ ╕╡╕⇔√⅜⁸∕─ ꜝⱪ○▬≥ꜝ꜡כ○⁸╙

☼ⱴ♩כꜝ☻─ ♬כ◦♇◌⁸│ ⅜≤╠ⅎ

√╟℮⌂ ≢│№╡╕∑╪≢⇔√⁹⇔⅛⇔⁸

1 10 ╩ ⅞√↓╤⁸∞╪∞╪≤▬○ⱪꜝ☼ⱴ

─☻ꜝכ♩ ╢↕⅜ ⇔≡ ⅝╕⇔√⁹ │⁸↓

╣⅜ ≢№╢≤│ ⇔⅝╣∏⁸ ⇔√≤

⅔╡ ⌐ ⅛ ╩ ⅎ≡™╢─≢│⌂™⅛

≤™℮ ⌂ ╙ ⌂╡⁸₈ ⅝⌂ ⅜

⇔ ╘√₉≤ ╩ ╘√↓≤╙№╡╕⇔√⁹1

30 ⌐│⁸ ╢↕─ ⅜│∫⅝╡⇔╕⇔√⁹2

⌐ ╡⁸Ɫ꞉▬─ ⅜▬○ ─ ╩

ⅎ√≤™℮ ╩ ↑⁸1 10 ⅛╠ ╕∫

√ ╛⅛⌂ ╢↕─ │ ⌐╟╢╙─∞

≤ ⇔╕⇔√⁹ ╕≢ ↕╣≡│™╕∑╪≢

♬כ◦♇◌⁸⅜√⇔ ⌐╟╢ ─ ⌐│⁸

▬○≢ ─ ⅜ ⅝≡™╕⇔√⁹≈╕╡⁸

⅝∫│─☻ꜝכ♩ⱪꜝ☼ⱴ○▬≥ꜝ꜡כ○─

╡≤⇔√ ╩ ╢√╘⌐│⁸∕─ ⌐ ⅜

⅝≡™╢↓≤⅜└≤≈─ ⌐⌂∫≡™√─≢

∆⁹↓↓╕≢ ≡⁸╛∫≤⁸└↕⅝ ⅜ ⌂

╩ ↑≡™╢≤ ⅜≢⅝╕⇔√⁹∕⇔≡

⌐╟╢▬○ⱪꜝ☼ⱴ♩כꜝ☻─ ╙ ╕╡⁸™

╟™╟ ⱪ꜡☿☻─ ⌐ ╗↓≤⅜≢⅝╕⇔

√⁹№─ ⁸ ⅜ ⇔⌂↑╣┌⁸

⌂ ╩ ≤⇔≡™√≤ ™╕∆⁹▬○─

≤™℮ ⌐╟╡⁸ ⌐ ≠ↄ↓≤≢⅝╕⇔√⁹

▬○─ ⌐ ≢∆⁹ 
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ⅎ≡⁸₈└↕⅝₉ ─ ∟ → ⌐╙ ╕

╣√↓≤╙ ╣≡│⌂╡╕∑╪⁹ ₁⅜ ╩ ╘

√2007 ⅛╠ ╩ ∟ →√2013 ╕≢─ │⁸

⌐ ∆╢ ─ ⅝⅜∟╞℮≥ ∫√

≢⇔√⁹ │⁸☺ꜙⱡ ⌐╟╢ ≤™

℮ ╩ 2010 ┌⌐ ∆╢↓≤╩ ╘⁸

₈└↕⅝₉ ⌐ √ ╩◐ꜗfi☿

ꜟ⇔√─≢∆⁹ ⅜ ╩ ⇔√√╘⌐⁸└↕

⅝│ ⌐ ─ ╩ ™⁸ ⌐ ↑≡

─ ╩ ⅎ╢↓≤⅜≢⅝╕⇔√⁹ 

─╟℮⌐⁸ │ ⌐ ╖╛ ╛ ≤

⌐№╡╕∆⅜⁸∕─╟℮⌂ ≢⁸ ─ ⁸ ─ ⁸

♃▬Ⱶfi◓⁸ ⌂≥ ₁─ ⌐ ╕╣⁸

╩ ↑╠╣≡⅔╡╕∆↓≤│⁸ ⌐ ≢∆⁹ 

│ ╡╕∆⅜⁸☻ⱪꜞfi♩ ─☼כꜞ◦

│♃▬ⱶꜞכ⌂Ⱶ♇◦ꜛfi─ ≢№╡⁸

╩ ⇔√ │⇔≡⅔╡╕∑╪⁹∕℮ ↄ⌂™

⌐⁸ ╡─ ─ ⅜ ↓╡ ╦╡⅜ ╢

│∏≢∆⅜⁸↓↓⅛╠⅜ ─ ≤ ⅎ≡™

╕∆⁹ ╛◦Ⱶꜙ꜠כ◦ꜛfi≤─ ╙ ╘

╠╣≡™╕∆⁹ ↄ─ ⇔™ ⅜ ╠╣╢╟℮⁸

∕⇔≡ ⇔™ ╩ ↑╢╟℮⌐⁸ ╩

ↄ⇔≡™⅝√™≤ ⅎ≡™╕∆⁹ ⁸ ╩

↕∑≡™√∞⅝╕⇔√↓≤╩ ╖≤⇔╕⇔≡⁸

↓╣╕≢ ↄ─ ⌐ ⅎ≡™√∞™√↓≤⌐

⇔⁸ ↕╠⌐ ⇔√™≤ ™╕∆⁹ 

╩ ⇔≡ 

 

↓─ │⁸↓╣╕≢ ─ ⌐ ╦╡─ ™

ה ⅛╠ №╢

╩ ╡⁸ ⌐ ⌐ ∂╕∆⁹↓─ ≢│⁸₈GPS 

╩כ♄כ꜠┘ ™√ ה ─

₉╩ ⇔≡ ⅝╕⇔√⁹↓╣╕≢ ─

╩↔ ⁸↔ ⇔≡ ™√ ≡─ ₁⌐ ╟╡⅔

╩ ⇔ →╕∆⁹ ⌐⁸ ⅛╠⅔ ⌐

⌂∫√ ⁸ ⁸

⌐ ∫≡⅛╠│ ⁸ ⌐

™√⇔╕∆⁹ 

─ ≈≤⇔≡⁸▬fi♪Ⱡ◦▪⌐⅔↑╢

VHF꜠כ♄כ⌐╟╢ ─ ╩№

→≡ ⁸│כ♄כ꜠─↓⁹√⇔╕⅝ ─

≢♩▬◘(EAR)כ♄כ꜠ 2006 ⌐ ⇔

╕⇔√⁹EAR◘▬♩⌐│⁸EAR─ ⌐⁸ ─

╛כ♄כ꜠ ─▬○ⱡ♂fi♦

⅜ ⇔≡⅔╡⁸⅔ ─כ♄כ꜠─™ ╩

↑╢√╘⁸╕∏ VHF꜠ ─כ♄כ ╩ ∆↓≤

⅛╠ ╘⌂↑╣┌⌂╡╕∑╪≢⇔√⁹ ─▬fi♪

Ⱡ◦▪ (LAPAN)─ ╠≤ ⌐⁸™ↄ

≈╙ ╩ ⇔≡ ╡╕⇔√⁹VHF꜠ fi▪─כ♄כ

♥♫│⁸18 ─ ▪fi♥♫⅛╠ ╢√╘⁸▪fi

♥♫╩ ∆╢√╘⌐│⁸ ⌐ 150m╒≥─

╠⌂ ⅜ ≢⇔√⅜⁸ ⌂ │⌂⅛⌂⅛

≈↑╢↓≤⅜≢⅝╕∑╪≢⇔√⁹ ─ ⌐▪

fi♥♫╩ ∆╢↓≤╙ ⇔√↓≤╙№╡╕⇔

√⅜⁸ ⁸ ⌂ │ ≈↑╠╣∏⁸EAR─▪

fi♥♫ ─ ⌐ ⇔⁸ ╩ ∆╢ ╩∏

╠∆↓≤≢ ╩ ↑╢↓≤⌐⇔╕⇔√⁹↓─

√╘⁸꜠ ─כ♄כ │№╢ ↕╣√─≢∆

⅜⁸⌂╪≤⅛ ╩ ∆╢↓≤⅜≢⅝╕⇔√⁹↓

─ VHF꜠ ─כ♄כ ╙ ⌂ │⁸

⌐ ∆╢ⱪꜝ☼ⱴⱣⱩꜟ( ⌐ ⅜

∆╢ )─ ≢⇔√⁹ⱪꜝ☼ⱴⱣⱩꜟ─

│⁸ ≤ ─ ⅜№╡⁸

⌐│⁸ ה ⌐ ⌐ ∆╢↓≤⅜ ╠

╣≡™╕∆⁹ כ♄כ꜠─↓⁸╠⅜⌂ ╩

⇔√≤⅝│⁸ ⅜ ∆╢ ≢⁸ⱪꜝ☼ⱴ

ⱣⱩꜟ─ │№╕╡ ≢⅝╕∑╪≢⇔√⁹⇔⅛

⇔⌂⅜╠⁸ ╩ ↑≡™╢≤⁸ ⅜ ─

(5- 8 )─ ⅞⌐ ⌐

⅜כ◖◄─ ↕╣╕⇔√⁹↓╣│⁸ ⅛╠ ╠

╣≡™╢ⱪꜝ☼ⱴⱣⱩꜟ⌐ ⁸│≥כ◖◄℮

⁸ ⁸ ┘ ⅜ ⌂∫≡⅔╡⁸╕√⁸

╙⁸ ─ⱪꜝ☼ⱴⱣⱩꜟ⌐ │כ◖◄℮

⅝⌐ ∆╢╙─⅜ ™─⌐ ⇔⁸

⌐ ─כ◖◄√╣↕ ↄ│ ⅝⌐ ⇔≡
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™╕⇔√⁹↓─ ─ ─כ◖◄─↓⁸

≤⇔≡⁸ ─ MU꜠ ≢כ♄כ ↕╣╢╟℮⌂

⌐⅔↑╢ ⅜

≤≤╙⌐ ⌐╕≢ ⇔√╙─≢№

╢ ╩ ⅎ≡™╕⇔√⁹∕─ ⁸ ⌐

╟∫≡╙⁸ ╛ ─ ⅜ ↕╣⁸

↕╪╛ ↕╪⁸ ─ Tam Dao↕╪╠

≤─ ─כ◖◄⁸≡∫╟⌐ │⁸ ↔╤⌐

∆╢ⱪꜝ☼ⱴⱣⱩꜟ≢№╢↓≤⅜ ⅛╘╠╣

╕⇔√⁹ 

╕√⁸╙℮ ≈─ ≢№╢ GPS♦כ♃╩

™√ ─ │⁸ ⅜ ─ ⌐⁸

↕╪⅜ ≤⇔≡ ∂ ⌐⅔╠╣⁸

─ GPS♦כ♃╩ ∫≡ ─

(Total Electron Content :  TEC) ─

╩ ↕╣√─⅜⅝∫⅛↑≢⇔√⁹ │⁸

↕╪⁸ ↕╪⁸ ↕╪╠⌐╟∫≡

─ GNSS♦כ♃╩ ⅜☻כⱬה♃כ♦√╘

╩♃כ♦─╠╣↓⁹∆╕™≡╣↕ ℮↓≤⌐╟∫≡⁸

─ ≢№╢

(MSTID)─ ╩ ╠⅛⌐⇔⁸ ≤

≤≢∕─ ⅜ ⌂╢↓≤╩ ∆↓≤⅜≢⅝

╕⇔√⁹ 

↕╠⌐⁸2004 12 26 ⌐▬fi♪Ⱡ◦▪ה☻

ⱴ♩ꜝ ≢ ⇔√ ─ ⌐⁸GPS─

╩♃כ♦ ∫≡⁸ ─ ╩ ⅎ╢↓≤⌐

⇔╕⇔√⁹↓─ │⁸  ₈

₉─ ≤⇔≡⁸▬fi♪Ⱡ◦▪

LAPAN─ ╩ ≡⁸☻ⱴ♩ꜝ ─Ɽ♄fi⌐№

╢▪fi♄ꜝ☻ ⌐ GPS ╩ ↕∑≡╙╠

™⁸TEC─ ╩ ∫≡™√√╘⁸™∟│╛ↄ♦כ

♃╩ ╢ ╩ ╢↓≤⅜≢⅝╕⇔√⁹ ≢│⁸

↕╪╠⅜ 2011 3 11 ⌐ ⇔√

─ ⌐ ⌐ ⅜╢ TEC─

╩ ↕╣≡™≡⁸ ─ ⅜ ⌐ ╣╢↓

≤│ ℮ ╙⌂™─≢∆⅜⁸ ⁸ │⁸

─ ╩ ⇔√ ⅜№╢↓≤│ ∫≡

™╕⇔√⅜⁸ ⌐ ⌐ ∆╢ ⅜№

╢⅛ ⌐ ∫≡™╕⇔√⁹⅜⁸↓─ ⅜

↓∫≡⇔┌╠ↄ⇔≡⅛╠⁸ ⅛╠⁸

⌐ ⌐ ⅜№╢⅛ GPS♦כ♃╩ ≡╖≡

│⁸≤↔ ╩ ™√─≢⁸ ⌂ↄ ≢

╩♃כ♦ ≡╖╕⇔√⁹∆╢≤⁸ ⅜ ⇔√

╙⁸ ⌐ ≤ ╦∫√ │№╡╕∑╪≢⇔√⁹

√∞⇔⁸ ⁸GPS ⅜ ⌐№╢ │⁸

─ ╛ ⌐╟∫≡ ⇔√ ╩ ⇔≡

⅜ ⅝ↄ⌂╢√╘⁸ 30 ─╙─∞↑╩

∫≡™╕⇔√⁹↓─ ⁸ ⅜♃כ♦⁸╘√─

∆╢ ─ 15 ╩♃כ♦─≢╕ ≡╖╢↓≤

⌐⇔╕⇔√⁹∆╢≤⁸ ≈─ ─℮∟ ≈─

─ ≢ ╠╣√ TEC⅜ ⇔≡™╢↓≤

⅜ ⅛╡╕⇔√⁹ⱴꜟ♅Ɽ☻╛◘▬◒ꜟ☻ꜞ♇ⱪ─

╙ ⅎ≡⁸ ─ ╙♃כ♦─ ═≡╖╕⇔√⅜⁸

│≢כꜝ◄─♃כ♦ ↕∕℮≤™℮↓≤⅜ ⅛╡

╕⇔√⁹∕↓≢⁸ ⅜♃▬⌐ ⇔

≡™√ GPS ╩♃כ♦─ ⁸ ↕

╪╠⅛╠ ⅝⁸ ╩♃כ♦╢™≡╣↕ ∫≡

∆╢≤⁸TEC─ ⅜ ⅛╠ ╣╢⌐ ™

╣╩╙∫≡ ╣≡⅔╡⁸ ╠⅛⌐ ─ ≢№╢

↓≤⅜ ⅛╡╕⇔√⁹∕─ ⁸ ╠⌐╟

╢◦Ⱶꜙ꜠כ◦ꜛfi≢╙ TEC─ ⅜ ↕╣╕

⇔√⁹ 

╡ ∫≡╖╕∆≤⁸↓╣╕≢─ ─ │⁸

╡─ ⌐ ╕╣≡™≡⁸ ⅜ ∫√⁸≤™℮╟╡

╙⁸ ⅜ ╢♃▬Ⱶfi◓⌐√╕√╕ ⅜∕─

⌐ ╦∑√⁸─∞≤ ™╕∆⁹↓─ ⁸

╩ ™√↓≤╩ ╖⌐⁸ │⁸ ™ ⅜≢⅝

╢ ⁸ ╩ ╡ ⇔⁸ ⌐ ≢⅝╢╟℮

╪≢™⅝√™≤ ⅎ≡⅔╡╕∆⁹ ⁸ ╩

↕∑≡™√∞⅝╕⇔√↓≤╩ ╖≤⇔╕⇔≡⁸

↓╣╕≢ ↄ─ ⌐ ⅎ≡™√∞™√↓≤⌐

⇔⁸ ↕╠⌐ ⇔√™≤ ™╕∆⁹ 

╩ ⇔≡ 

 

↓─√┘│ №╢ ╩ ╡⁸ ⌐ ⌐

∂╕∆⁹↓╣╕≢⌐↔ ↄ∞↕™╕⇔√

⁸ ─ ⁸ ה ─ ⁸

ה ─ ⁸↕╠⌐ ─ ─ ⌂≥⁸

⅔ ⌐⌂∫√ ⌐ ╟╡ ⇔ →╕∆⁹ 

⅜ ─ 4 ─≤⅝⁸ ─

ⱪꜝ☼ⱴה ☿fi♃כ─ ≢№╢

ה ( )⌐

↕╣⁸₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉⅜ ≥ⱴכ♥

⌂∫√↓≤⅜⁸ ─ ꜟⱣכ꜡◓₈ ⸗

♦ꜟ╩ ™√ ה ─ ₉┼─

≤⌂╡╕⇔√⁹ ⁸ │ ™╠∫

⇔╚™╕⇔√⅜⁸ │ ⅜ ⌂ↄ⁸ ⌐

⌐ ⇔≡◦Ⱶꜙ꜠כ◦ꜛfi╛ ─

╩ ⌂∫≡™√─│⁸ ≢│

( ⁸ )√∞⅔ ∞∫√≤

⇔≡⅔╡╕∆⁹│∂╘⁸ ─ │ⱴכ♥

╩♃כ♦(─╓↑№) ™√ ─

⅜ ™─≢│  ≤™℮↓≤⌐⌂∫≡™╕⇔√⁹№

╢≤⅝ ⌐ ┌╣≡⁸₈( ─ ≢)

─ ≤™℮ ⌐₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉

╩╛╢ ™ │™╕∑╪⅛ ≤ ╦╣√─≢∆⅜⁸

╛∫≡╖╕∑╪⅛ ₉≤ ╦╣⁸( ◦Ⱶꜙ꜠כ

◦ꜛfi∫≡ ≤™℮ ≢⇔√─≢)└≤╕∏

(Rees and Fuller - Rowell, 1990) ╩ ╪≢╖

╟℮≤™℮↓≤⌐⌂╡╕⇔√⁹∕╣⅜™≈─ ⌐⅛



- 11 - 
 

⌐ⱴכ♥ ╕∫≡™√≤™℮─⅜⁸ ─

⁸≢↑╦℮™℮⧵⁹√⇔≢♩כ♃☻ ⌐│⁸

♀꜡⅛╠ ─ ─↓≤⁸◦Ⱶꜙ꜠כ◦ꜛfi─↓

≤⌂≥╩⅔ ⅎ™√∞™√╒⅛⁸ ≤⇔≡─

╡ ⌂≥╙↔ ™√∞⅝╕⇔√⁹│∂╘⌐ ≢

╦∑≡™√∞™√ ⸗♦ꜟ│⁸ ≤

Fuller - Rowell (NOAA)─ ⌐╟╢ 2

⸗♦ꜟ≢⇔√⁹ ─ ⅝↕╩ ⅎ╢↓≤

≢⁸ ₁⌂ ⅜ ה ∆╢ ⅜⸗♦ꜟ

─ ⌐ ╣⁸↓╣╩ ⌐ ═╢↓≤≢

≤™℮ ◦☻♥ⱶ─ ╩ ╢↓≤⅜

√ ⅜⁸∕─ ─ ─ ┼≤ ⅜∫≡

™∫√≤ ╦╣╕∆⁹↓─ ╩ ⇔≡⁸ ≢

╘≡ ה ⸗♦ꜟ╩ ⇔√ Fuller - Rowell

⅛╠╙ ₁⌂↓≤╩⅔ ⅎ™√∞⅝╕⇔√⁹ 

─ 2 ⁸≡⇔♩כ♃☻╠⅛ꜟ♦⸗ ─ 3

⸗♦ꜟ╩ ∆╢≤™℮─⅜ ─ ≤⌂╡

╕⇔√⁹⇔⅛⇔⌂⅜╠⁸ ⁸ │ⱪכꜟ◓─

⌐ ⌂ 3 ה ⸗♦ꜟ╩ ⇔≡⅔

╡⁸20 ╩ ∫≡™╢ ≢⇔√⁹ ⌐⁸

─NCAR◓ꜟכⱪ│DE ⌂≥─ⱪ꜡☺▼◒♩

≤╙ ⇔≡ ₁≤ ⇔™ ╩ ⇔≡™╕⇔√

─≢⁸ ─⸗♦ꜟ≤⇔≡ ⌐ ╩ ╘╢⅛

⅜ ⌐ ⇔™≤↓╤≢⇔√⁹∕╪⌂ ≢⁸MTI(

ה ה ) ⌂≥≢™╤™╤≤⅔

╩∆╢╟℮⌐⌂∫≡™√ ( )

≤⁸ ─ ⸗♦ꜟ─ ( )

╩ ⌐╕≢ ⇔╟℮≤™℮ ⌐⌂╡⁸

╕≢ ™≡™╢ ≤─ ♩כ♃☻⅜

⇔╕⇔√⁹↓─ ─ │⁸Miyoshi and 

Fujiwara (2003) ≤⇔≡ ↕╣⁸ ⅛╠

( )╕≢╩ ╗ ─ ⸗♦ꜟ⅜

⌐ ╢↓≤≤⌂╡╕⇔√⁹↓─( ⅛╠

╕≢╩ ╪∞)⸗♦ꜟ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi⌐╟

╡⁸ ⌐ ╩ ≈ ⁸

⌂≥─ ≢ ⅜ ₁ ₁≤ ∆╢

⅜ ↕╣⁸ ─ ─▬ⱷכ☺⅜ ⅝ↄ ╦

╢↓≤≤⌂╡╕⇔√⁹ │ ⁸ ⌐

─ ≢╙№╡⁸↓─ ⌐╟∫≡⁸

⅜ ─ ─ ⁸ ⌐⅔™≡

⌂ ╩ √⇔≡™╢↓≤╩⅔ ⅎ™√∞

⅝╕⇔√⁹∕─ ⁸╕√ ⇔™ ♩כ♃☻⅜

⇔╕⇔√⁹ (NICT)≢ ⸗♦ꜞ

fi◓╩ ∆╢≤™℮↓≤≢⁸ ⌐ⱪכꜟ◓

↕╪⅜ ╦╡⁸ ⁸ ╠≤╙

⇔≡⁸ ≤ ╩ ⇔√⸗♦ꜟ╩

⇔╟℮≤™℮↓≤⌐⌂╡⁸ ╙ ⅜ ╘╠╣

≡ ™ ╢ GAIA (Ground- to - topside model of 

Atmosphere and Ionosphere for Aeronomy)⌐╟╢

⅜ ╕╡╕⇔√⁹GAIA⌐≈™≡│⁸ ⁸

⌐╟╢ ⌐ ⇔ↄ ⅛╣≡™╕

∆─≢⁸↓↓≢│ │ ⇔ →╕∑╪⅜⁸ ה

─ ⌐⅔™≡ √⌂ ⅜ ≢

⅝√╙─≤ ⅎ≡™╕∆⁹ ≢│⁸GAIA◓ꜟכ

ⱪ⌐ ↕╪(NICT)╙ ╦∫≡⁸ ⇔™ ┼─

♅ꜗ꜠fi☺⅜ ╘╠╣≡™╕∆⁹ ⅜ כ♃☻╩

♩⇔√ ⌐│⁸ ─ ⅜ ≢ ≢

⅝╢ ╖│╕∫√ↄ≤ ∫≡╟™╒≥№╡╕∑

╪≢⇔√⁹⇔⅛⇔⌂⅜╠⁸ ⁸ ─

⌂ ≤⇔≡─ ⅜ ─╙─≤⌂

╡≈≈№╡╕∆⁹ 

─ ╩ ╘╢ ≢⁸ NCAR◓ꜟכⱪ─

╟℮⌂ ה ≤╙ ⇔√⸗♦ꜟ ה

◦Ⱶꜙ꜠כ◦ꜛfi ⅜ ≤─ ™╙ ⌐№╡

╕⇔√⁹ ( )⁸

( )⁸ ─ ≤ ≢ ╩

╘⁸EISCAT꜠ כ♄כ ≤◦Ⱶꜙ꜠כ◦ꜛfi

≤─ ⌂≥╙ ⌂∫≡⅝╕⇔√⁹EISCAT꜠ כ

כ♄ ⌐╟╢ │ ≢╙ ⇔≡⅔╡⁸◦

Ⱶꜙ꜠כ◦ꜛfi∞↑≢⌂ↄ ─ ⌐♃כ♦

╣╢ ⅜ ╠╣≡™╢↓≤│ ⌐№╡⅜√™

↓≤≤ ∫≡™╕∆⁹╕√⁸ ≤─ ≤™

℮↓≤≢│⁸ ⅎ┌⁸ ↕╪( ⁸

)≤─ │ ⌐≈™≡⁸ ↕╪│

⌐≈™≡⁸ ↕╪│ ⌐≈™≡

ↄ╩ ╢ ≤⌂╡⁸ ≤™∫√

≢ ─ ה ╩ ╢ ╩ ⅎ≡╙╠∫

√≤ ∫≡⅔╡╕∆⁹ ◄▪꜡ⱡⱵכ│ ╩

⌐ ⅜ ╘╠╣≡™╕∆⅜⁸ ⁸ ≢╙

─ ≤ ⇔⌂⅜╠↕╠⌐ ∆═⅝

≢№╢≤ ╦╣╕∆⁹↓─ ⁸ ⁸

⌐™√ ⌐│⇔┌⇔┌☿Ⱶ♫כ⌐ ↕∑≡™√

∞⅝╕⇔√ ─ ─ ⌐╙ ↄ

⇔ →╕∆⁹ 

⁸ ╩ ╡╕⇔√↓≤╩ ╖≤⇔≡⁸

↓╣╕≢⌐ ↄ─ ⅛╠™√∞™√↔ ╛

⌐ ⇔⁸╕∆╕∆ ⌐ ™√⇔√ↄ

∫≡⅔╡╕∆⁹╕√⁸ ⌐ ≢│№╡╕∆⅜⁸
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╛ ⌂≥╩≤⅔⇔≡ ה

─ ⌐ ≢⅝╕∆╟℮ ∆╢

≢∆⁹ ≤╙⁸╟╤⇔ↄ⅔ ™ ⇔ →╕∆⁹ 

₈ ₉  

⁸ ⁸ 

╖≥╡  

₈Earth, Planets and Space─○כⱪfi

▪◒☿☻ ⌐ ∆╢ ₉ 

(Contribution for transition of Earth, 

Planets and Space to an open access journal) 

─ Earth, Planets and Space (EPS)

│⁸ ─ EPS ⁸EPS

⁸ ╩│∂╘≤∆╢ ─ ₁─

⌂↔ ≤⁸ ⌐╟╢ ⌂ ⌂

╠┘⌐ ┼─↔ ⌐╟∫≡ ⅎ╠╣⁸ ─

⌐≈⌂⅜∫≡™╕∆⁹2014 ⁸EPS │⁸

╩ ─ Springer - Nature ⌐ ⅎ≡⁸

SpringerOpenⱪꜝ♇♩ⱨ◊כⱶ⌐╟╢ ⱪכ○

fi▪◒☿☻ ⌐ ╩ ╢≤ ⌐⁸ ה

─ ╩ ™╕⇔√⁹∕─ ⁸EPS ─ Journal 

Impact Factor │ ₁ ⇔⁸∕╣ ─ 1.0

─ ⅜ ™≡™√ ⅛╠⁸2017 │ 2.7 ╩

ⅎ╢⌂≥⁸ ≤⇔≡─ ─╖⌂╠∏⁸

≤⇔≡─ ╙ ⇔≡⅝≡™╕∆⁹↓─ │⁸EPS

─ ─ ≤ EPS

─ ⁸∕⇔≡ EPS ─

╖≥╡ ─ ⌂ ≤ ⌂↔ ⌐

╟╢ ⅜ ⇔≡™╕∆⁹ 

╩ ∆╢ ≤ ╩ ∆╢

≤™℮ ⇔™ ⌐ ⇔⁸ │ ≤⇔≡⁸

Editorial Board ╩ ⇔⁸ ⅛≈ ⌂

╩ ↕╣╕⇔√⁹ │⁸

≤⇔≡⁸ ⇔™ ⌐ ∆╢√╘─

╩ꜟכꜟה ↕╣╕⇔√⁹ │⁸EPS

☻☿◒▪ⱪfiכ○─ ⌐ ™ ↕╣√ EPS

⌐≡⁸ ה ─⅝╘ ⅛⌂ ⌐

ⅎ⁸ ⌐╙ ─ ╩╙∫≡№

√∫≡ↄ∞↕∫≡™╕∆⁹○כⱪfi▪◒☿☻ ⅜

↕╣≡ ╙⁸EPS ─ ⌂ ╛

≤⇔≡─ ─√╘─ ₁⌂ ⅜⁸ 3

─ ₁╩ ≤⇔√ ⅛╠│∂╕╡⁸EPS

ה ─ ╩ ∂≡ ↕╣╕⇔√⁹ 

2018 │⁸EPS 20 ⌐╙№√

╡╕⇔√⅜⁸ ⌐ ─ EPS ─ ⇔™ ⌐ ⇔

≡ ↕╣√ ─ ≤⇔≡⁸ ⁸

⁸ ╖≥╡ ⌐ ╩ ⇔

╕⇔√⁹ 

  

╩ ⇔≡ 

ה ה ╖≥╡ 

 ↓─ │ SGEPSS ╩ ╡⁸ ⌐ ⌐

∂╕∆⁹ │₈Earth, Planets and Space

☻☿◒▪ⱪfiכ○─ ⌐ ∆╢ ₉≢⇔√⅜⁸

EPS ☻☿◒▪ⱪfiכ○─ ≤⁸∕╣⌐ ℮ ה

─ ⌐ ╦∫≡⅝√ ₁─ ⅜ ╘╠╣

√↓≤⌐≈™≡⁸ ⇔ↄ ™╕∆⁹EPS ─

☻☿◒▪ⱪfiכ○ ≤ ─ │⁸SGEPSS

≤ JGG Journal of Geomagnetism and 

Geoelectricity ─ ↄ─ ₁─

─ ⌐ ╡ ∫≡™╕∆⁹ ⌐№√╡⁸ ⅔

╟┘ ╩™√∞™√ ₁⁸↓╣╕≢ JGG ⅔╟┘

EPS ─ ה ⌐ ╦∫≡↓╠╣√ ₁⁸

⌐ 25₩30 ─ ⁸ ⁸

⁸ ⁸ ⁸ ה

ה ─ ⁸↓╣╕≢ ─ ה ╩

™√∞™√ ₁⁸ JpGU⅔

╟┘ EPS ─ ─ ⁸EPS

ה ⅔╟┘ ─ ₁⁸

≢ ╩™√∞™√ ≤

☻☿◒▪ⱪfiכ○⁸ ─ ─ ⁸

ה √™∞√™╩fiꜛ◦כ⸗꜡ⱪה

─ ₁⁸ ⌐╙ ה ─ ⌐ ╩

⇔≡ↄ∞↕∫√ ─ ₁⌂≥⁸ ≡─ ─

⌐↓─ ╩⅛╡≡⅔ ⇔ →╕∆⁹ 

 ↓↓≢│ EPS ─ ⌐≈™≡│

⇔ↄ ═╕∑╪⅜⁸1949 ⌐ ↕╣√ SGEPSS

─ JGG ⅜⁸1952 ─ ה

ה ≢ ∆╢ JPE Journal of 

Physics of the Earth ≤ ⇔≡ EPS ≤⇔≡

⇔√─│ 1998 ⌐⌂╡╕∆⁹EPS ≤

∆╢ ≢ ⅜ ⌐ ╦╡⁸↓╣╠ 5

⌐╟╢ EPS ─ ╩ ⇔╕⇔√⁹EPS

─ JGG ⅜ ⁸EPS ─

⅜ ≢⇔√⁹⅔ ─ ⅔╟┘ EPS

─ ה ה ⌂≥

─ √↕╣√ │ ⅝⌂╙─≢№∫√

≤ ⇔≡⅔╡╕∆⁹ 
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 ─ ≢№╢ ⅜ EPS ─ ≤

⌂∫√─│⁸2009 ─↓≤≢⇔√⁹ ⁸EPS ─

│ ⁸ │ ⅜

↔ ─ ≢⇔√⁹2011 3 11 14

46 ⌐⁸ ─ ⱴ◓♬

♪כꜙ♅ 9.0 ─ ⅜ ⇔⁸

⌐│ ╙ ⇔╕⇔√⁹↕╠⌐

╩ ∫√ ⅛╠ ⅜

⌐ ↕╣╢ ≤⌂╡⁸ ⌐⅔↑╢ ─

≤⌂╡╕⇔√⁹ ה ⅜

↕╣⁸ ╩ ⌂ↄ↕╣╢⌂≥⌐╟╡⁸

╩ ≤⇔≡ ─ SGEPSS ⅜

⌐ ╩ ∆ ≤╙⌂╡╕⇔√⁹ ─ ⌂≥

⌐╙ ⅜ ╕⇔√⁹

⅛╠╕╙⌂ↄ⁸◌ꜞⱨ◊ꜟ♬▪ ─

≤ ⁸ ╩ ≤⇔≡⁸

─ ╩ EPS ≢ ∆╢↓≤

≤⌂╡╕⇔√⁹↓─ │⁸ ™ Letter

⌐ ∫≡ ╩ ┘⅛↑⁸ ⌐ ה ╩

∆╢↓≤⌐╟╡⁸ ⅛╠ 6ﬞ ⌐

─ ╩ ⇔╕⇔√⁹↓╣│⁸ ה ה

ה ⅜∕╣∙╣⌐ ─ ╩∆╢↓

≤⌐╟╡ ╘≡ ≤⌂╡╕⇔√⁹ ⌐⁸

╩ ↑╠╣√ ─ ה ה ─ ₁─

│ ≢│ ⅛∫√≤ ⇔╕∆⁹↓─╟℮⌐⁸

─ ⌐╟∫≡⁸ ⌂

60 ⅜ ⇔╕⇔√⁹SGEPSS ─ ╙

ↄ⁸ ╛ ⌂ ⌐╙≈⌂⅜∫≡™╕∆⁹ 

 ─ ≢№╢ ⅜ EPS

≤⌂∫√─│ 2011 4 ⌐⌂╡╕∆⅜⁸2013 4

⅛╠ ─ ╖⅜ ⌐

╦∫≡⁸∕╣╕≢₈ ₉ ─

⌐ ∆╢ ≢№∫√ ⅜⁸₈

₉ ⌐☻☿◒▪ⱪfiכ○ ∆╢ ⌐

╩ ╢≤™℮ ⅝⌂ ⅜№╡╕⇔√⁹∕╣╕≢

⁸ ─ ⌂≥≢ ↕╣≡

⅝√↓≤⅜ ╩ ⇔≡ ≤

⇔≡ ∟ ↕╣√╦↑≢∆⅜⁸ ה ⌐ ∆

╢ ⅜ 2012 1 ⅛╠ ⇔╕⇔√⁹JpGU≢

╙ ꜟ♫כꜗ☺ ⌐  Progress in Earth and 

Planetary Sciences :  PEPS≤ ╩ ∆╢≤

™℮↓≤╙№╡⁸JpGU≤ 5 ─ ⅔╟┘

≤─ ╩ ⌐ ™⁸EPS ≤ JpGU

─ꜟ♫כꜗ☺ ⌐≈™≡ ╩ ╘≡™⅝╕

⇔√⁹∕─ ⁸EPS │₈ ₉

⌐⁸JpGU│₈○כⱪfi▪◒☿☻ ₉⌐

╩∆╢↓≤≤⌂╡⁸ ⌐ ≤╙ 5 ─

⅜ ≤⌂╡╕⇔√⁹↓╣╠ 2≈─ ─

⇔⌐│⁸EPS ≤ PEPS ─∕─ ─ │№╡

╕∑╪≢⇔√⁹ 

 ⌐≤╙⌂℮ ≤─ ─ ≢⁸

EPS ☻☿◒▪ⱪfiכ○│ ∆╢↓≤⁸ ╩

⌐ ∆╢↓≤⁸Letter ╩ ∆╢

↓≤⌂≥ ╩ ╘≡™⅝╕⇔√⁹╕√⁸

─ 8 ─ ⅜2012 12 ≢ ╦╢─⌐

∞∫≡⁸ ╩ ⅝⁸ ─

≢№╢ ⅜ ↕╣⁸2013 1 ⅛╠ ╩

☻☿◒▪ⱪfiכ○⁹√⇔╕╡⌂⌐≥↓╢╘ ┼─

│ ≢│№╡╕∑╪≢⇔√⅜⁸╕∏│ ה

─ 2 ⁸ 27 ⁸⅔╟┘ ה

╒⅛ ≤ 2013 ─ ⅛╠☻

ⱪfi▪◒☿☻⁸כ○⁹∆╕╡⌂⌐≥↓√⇔♩כ♃

CC- BY⁸ ⁸ ⁸DOI⌂≥⌐≈™≡╙⁸

╠⌂™↓≤┌⅛╡≢⇔√⅜⁸ ─ ╙ ⌂

⅜╠ ╩ ☻☿◒▪ⱪfiכ○⁹√⇔╕⅝™≡╘

≤ ─ ╩ ⌐ ╘╢↓≤≤⌂╡╕⇔√

⅜⁸↕╠⌐ ⌐╟╢ ≤™℮↓≤

╙№╡⁸ ↄ─ ╢∆כ▪ꜞ◒╩ ⅜№╡╕⇔

√⁹ ⌐⁸♥ꜝ ⌐│ EPS ⅛╠⁸

⁸TeX─Ɫfi♪ꜞfi◓⁸ ─

ה ⁸e- letter ─ ⁸ ┼─

⁸ ⌂≥⁸ ⌂ ╩™√∞

™≡⅔╡╕⇔√⅜⁸ ≤ ─☻Ⱨכ

ה♩☻◖ה▫♥ꜞ○◒ה♪ ╩☻ⱦכ◘

⇔≈≈⁸ ─ ╣⌐ ⇔≡™ↄ↓≤│ ≤─

⅛╠⁸ ≢─ ⌐ ╡ ⅎ╢↓

≤╩ ⇔╕⇔√⁹ ⌐№√∫≡⁸♥ꜝ

─ ≤ ─ ⌐│ ⌐

╩™√∞⅝╕⇔√⁹ ⇔≡⅔╡╕∆⁹ 

─ ≢№╢ ╖≥╡│ √⌂

⌐№╦∑≡2013 10 ⅛╠ ≤

⌂╡╕⇔√⁹ │PEPS ≤EPS כ○─

ⱪfi▪◒☿☻ ⌐ ⌂ ╩ ≢ ⌐ ╘

╢ PEPS ≤ EPS ─ │∕╣∙╣ ≢⇔√

≤™℮ ⌂ ⌐ ╡ ╗↓≤≤⌂╡╕⇔√⅜⁸

2014 4 │ EPS ─ ≤⇔

≡ ה ╩ ∫≡⅝╕⇔√⁹ │

─ ─ ה ─ ⅜№╡╕⇔√⅜⁸

↓─ ╩ ⌐ ⅛⇔≡ EPS ─ ה

⌐ ⇔≡™ↄ↓≤⌐⌂╡╕∆⁹↓─ ⁸

≤─ ⁸ ⌂≥⁸ ─ SGEPSS

≢№∫√ ⌐│ ⅔ ⌐⌂╡╕⇔√⁹

─ ⁸Springer ≤ 2014 ⅛╠ 5 ─

╩ ☻☿◒▪ⱪfiכ○⁸┘ ╩ ⇔╕⇔
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√⁹Springer Japan ─ ≤ ∟ ╦∑

╩ ™⁸2013 ─ PDF─ ⅝⌂≥

╩ ╘╕⇔√⁹∕─ ╙ Springer Japan ╩ ⇔≡

Springer Ɫ▬♦ꜟⱬꜟ◓ ⅔╟┘

SpringerOpenⱪꜝ♇♩ⱨ◊כⱶ ☿◒▪ⱪfiכ○

☻ ─ BioMed- Central BMC ○ⱨ▫☻ ꜡

fi♪fi ≤ ╩≤∫≡⅔╡╕⇔√⅜⁸ ◖

Ⱶꜙ♬◔כ◦ꜛfi⌐ ╩ ∂╢↓≤≤⌂╡⁸2015

⅛╠ Springer ⌐ ╩ ≡≡╙╠™⁸

≢ ╛╡≤╡∆╢╟℮⌐⌂╡╕⇔√⁹↓─⅔⅛

→≢◖Ⱶꜙ♬◔כ◦ꜛfi│ ⌐╙☻Ⱨכ♪▪♇

ⱪ⇔╕⇔√⅜⁸↕╠⌐ EPS 5 ─ ╩

ⅎ╢√╘⌐⁸Ɫ▬♦ꜟⱬꜟ◓ה꜡fi♪fi○ⱨ▫

☻╙ ⇔╕⇔√⁹2015 5 ⌐│ Springer ⅜

Nature ≤ ⇔⁸Springer - Nature ≤⌂╡╕⇔

√⅜⁸ ╙ ╘╢≤ ♩♇ⱪ◦▼▪─

⌐⌂╡╕∆⁹ │ ⅝ↄ⌂╡╕⇔√⅜⁸

⌐≤╙⌂℮ ╛ ⁸ ◦☻♥

ⱶה ◦☻♥ⱶ─ ⁸ ─ⱨ▫ꜞⱧfi⅛

╠▬fi♪┼─ ⌂≥─ ╙ ↑⌂⅜╠ EPS

─ │ ─ ╩ ⅝ ╗↓≤⌐⌂╡╕∆⁹ ⌐

│ ⅛≈ ⌂ ⌐╙ ™╕⇔√⅜⁸

⌂ │ 2 ≤≥╕╢↓≤│ ↄ⁸

─ ⅜ ╡ ≡╠╣╢↓≤╙№╡╕⇔√⁹

EPS │Springer - Nature ─ ─ ≢│

™⅛⁸≤™℮ ™ ╙№⌂⅜∟ ≢│ ™≤™℮

⅜ ≢╙ ™≡™╕∆⁹ 

EPS ─ ≤⇔≡ ⅜ ⌐

⌂∫≡⅛╠⁸ ─ ╩ ↑≡ ─ ⌐

EPS ─Ⱪכ☻╩ ∆╢↓≤⅜ ≤⌂╡╕⇔

√⁹EPS ≤⇔≡Ⱪכ☻╩ ⇔√ ─

│⁸2014 ─ EGU ≢⇔√⅜⁸

JpGU≤ ⅜ ⌂∫√√╘⌐ EGU⌐ ↕╣≡™

╢ ╙ ╗ ─ ⌐ ≢ ╩

™√∞⅝⁸2013 ╕≢─ ╩ ⇔╕

⇔√⁹ ה ה ─ 3 ≢ ⌐

╩ ∫√─│⁸2014 8 ⌐ ≢ ↕╣√

11 ▪☺▪○☿▪♬▪ AOGS

⌐⌂╡╕∆⁹↓↓≢│⁸ ╩ ∆╢≤

≤╙⌐⁸T◦ꜗ♠⌂≥╩ ™√ⱪ꜡⸗כ◦ꜛfi╩

™╕⇔√⁹T◦ꜗ♠⌐│ EPS ─ ≤≤╙⌐⁸

╩ⱪכ◖☻─ꜟ♫כꜗ☺ ⇔╕⇔√⅜⁸ ∞∫√

↓≤╙№∫≡ ⇔√ T ◦ꜗ♠╩∕─ ≢ ≡ↄ

∞↕╢ ╙ ↄ™╕⇔√⁹↓╣│⁸EPS ─

╩ ↄ ⌐ ╘╢√╘⌐⁸ ≢╙ ⌐ ∟ ↑

≡™╕∆⁹2014 ─ AOGS─ ⅛╠│⁸T◦ꜗ♠≤

⅝ ⅎ⌐▪fi◔כ♩ ╩∆╢╟℮⌐⌂╡⁸EPS

⅜ ≢≥─╟℮⌐ ↕╣≡™╢⅛╩ ∆

╢↓≤⌐╙ ≈╟℮⌐⌂╡╕⇔√⁹ ─ AOGS

≢ ⌐ ∫≡™╢─│⁸ ⌐Web of Science 

WOS─▬fiⱤ◒♩ⱨ□◒♃כ IF 2013 ⅜

⌐⌂╡⁸2012 ─ IF 2.921 ⅛╠ 3╩ ⅎ≡ 3.056
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Jaroslav Chum 

Institute of Atmospheric Physics, Czech Academy of 

Sciences, Czech Republic 

First, I would like to thank SGEPSS for supporting my 

attendance at the JpGU 2019 meeting. I would also like 

to express my gratitude to Dr. Hiroyuki Nakata from 

Chiba University, who kindly suggested and arranged 

this support for me. 

I had two presentations at the JpGU meeting. The first 

was oral and was about 3-D analysis of gravity wave 

(GW) propagation in the thermosphere and ionosphere. 

The analysis was based on observations by multi-point 

and multi-frequency continuous Doppler sounding by 

HF radar. Using spatially separated transmitters and 

three different sounding frequencies, we received signals 

that reflected from nine different points in the 

ionosphere that were separated both horizontally and 

vertically. The reflection heights were known from a 

nearby digisonde. We calculated the phase velocity 

vectors from the time (phase) delays recorded between 

different transmitter-receiver pairs. Selecting several 

intervals with distinct GWs we showed that typical 

velocities of the observed medium scale GWs in the F 

layer were from ~100 to ~200 m/s. The azimuth of 

propagation changed event from event; however, a 

seasonal dependence of propagation direction, likely 

caused by the change of neutral winds, was observed. 

The wave vectors were directed downward or were 

roughly horizontal in all the analyzed cases. That means 

that the energy propagated upward or nearly horizontally 

in the case of GWs. We also observed an attenuation of 

wave energy with height, in average about 0.14 dB/km. 

My second presentation was poster presentation and was 

devoted to co-seismic perturbations in the ionosphere. 

This study was also based on the observation by 

continuous Doppler sounding. In addition, the observed 

perturbations were compared with numerical 

simulations of infrasound propagation. It was shown that 

the observed co-seismic ionospheric perturbations were 

caused by nearly vertically propagating long-period 

infrasound waves, generated by vertical component of 

ground surface motion caused by seismic waves. On 

several examples, it was demonstrated that nonlinear 

phenomena changed the shape and spectral content of 
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infrasound wave packets for observations related to 

strong (M>7) earthquakes up to horizontal distances 

about 3000 km from the epicenter. 

Apart from my presentation I had a pleasant meeting 

with several Japanese scientists who are using 

continuous Doppler sounding of the ionosphere by HF 

radar in Japan. We exchanged our experience and 

discussed a potential future collaboration in ionospheric 

research, data exchange, and prepared a proposal of a 

project that would financially support such a 

collaboration between Japan and the Czech Republic. 

The project will be coordinated by Prof. Keisuke 

Hosokawa from the University of Electro- 

Communications in Japan, if it is accepted. 

Last, I would like to mention that it was my first visit 

to Japan. I could enjoy Japanese food and to see at least 

something from the Japanese culture for the first time. 

For example, I enjoyed the Japanese way of greetings by 

bows. I hope that our project proposal will be successful 

and that we will continue our scientific collaboration that 

we partially started, and that I will have an opportunity 

to visit Japan again and to get to know Japan more. 
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ꜟ◒כ◘  

⁸ ⁸  

│⁸ ⌐ ╦╢ ⌂ ╩ ∆

╢√╘⌐ ⌂⁸ ⅔╟┘ ─ ╩

∆╢↓≤╩ ≤⇔≡™╕∆⁹ 5 ─

⌐⁸ ─

╩ ⇔≡™╕∆⁹ ─ ≢№╢

₈ ╡╟⌐₉ꜟ◒כ◘ ↕╣√ 2002 ⅛

╠⁸ ⇔≡ ⇔≡⅝╕⇔√⁹ 

│⁸₈ №⅛≈⅝₉⅔╟┘₈

₉≤ ─ ╩ 5 27

( )⌐ ⇔╕⇔√⁹ ה

─╖⌂╠∏ ╛ ⌐ ↕╣≡

™╢ ─ ⅔╟┘ ↕╪╩│∂╘⁸ ─

⌐ ∆╢ 10 ╩ ╗⁸ 55 ⌐↔

™√∞⅝╕⇔√⁹ⱪ꜡☺▼◒♃╩ ™√⁸MACO 

(Mars Atmospheric Constellation Observatory)

╛⁸UAE Emirates Mars mission ⁸

MMX (Martian Moons eXploration)

⌐≈™≡─⁸ ™↔ ⅜№╡╕⇔√⁹

╙ ╙ ⌂╡⁸ ≢─☿♇◦ꜛfi╙

⌂╢ ≢∆⅜⁸ ╛ ⌐ ™⌐ ╡

⅜╡╕⇔√⁹ ⌐ │⁸ ⅛╠─

⌂ ┘⅛↑⌐ ∂≡ ─ ה

⅜Ⱶ♇◦ꜛfi ─ ╩⇔≡™╢ ⅜

─ ≢ ↑╠╣╢⌂≥⁸ ─ ⅜◖

Ⱶꜙ♬♥▫כ─ ⌐ ≢⅝╕⇔√⁹ 
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WDS Asia-Oceania Conference 2019

 

 

⌐ ↕╣≡™╢

WDS ה▪☺▪⁸│≢ ⌐⅔↑╢

─♃כ♦ ה ─ ⌐ ↑√Ⱡ♇♩

꞉כ◒ ─√╘⁸2017 9 ⌐ ⌐⅔™

≡ WDS Asia- Oceania Conference 2017 

╩ ⇔√ SGEPSS 231 ⁹⇔⅛⇔↓─

≢│⁸ ⁸ ─≤⌂▪ꜞꜝ♩☻כ○⁸

≤⁸∕╣ ─ ≤─ ⅜ ⅝ↄ⁸ ⌂

⅜ ≢№╢↓≤⅛╠⁸ 2 ─ ╩

2019 ⌐ ≢ ∆╢↓≤⅜ ↕╣√⁹

⌐│ 9ﬞ ─ WDC⅜ ↕╣⁸WDS ╙

≢ 9ﬞ 1ﬞ ╩ ╗ ─WDS ⱷ

fiⱣכ ╩ ∆╢ ≢№╢⅜⁸ ≢│↓╣

╕≢ ╙WDS WDS- SC ─ ╩

∆╢ ⅜ ↄ⁸ ─ ⌐╙ ⅛╠─

⅜ ╕╣≡™⌂™↓≤⌂≥⅛╠⁸WDS⌐⅔↑╢

─ⱪ꜠♀fifi☻╩ ↕∑╢↓≤⅜⁸WDS─ ⌐

⅔™≡╙ ≢№╢↓≤─ ─╙≤⌐⁸ ∑≡

WDS- SC─ ╙ ⌐ ≢ ∆╢↓≤╩⁸

WDS- SC⌐ ∆╢ ≤⇔√⁹ 

─╟℮⌂ ╩ ≡⁸WDS Asia- Oceania 

Conference 2019⅜ 2019 5 7- 8 ⌐⁸

ה ⌐⅔™≡ ↕

╣ ⁸ ⅝ 5 9- 10 ⌐WDS- SC

─ ⅜ ≢ ↕╣√⁹ ─ ⌐│▪☺

ה▪ ╩ ╗ 14ﬞ ⅛╠ 120

─ ⅜№╡ ⅛╠│ SGEPSS 6 ⅜

⁸ 50 ─ כ♃☻ⱳה ⅜ ╦╣√⁹

│ ⌂⅜╠ ⅛╠─ ⅜ ⅛∫√⅜⁸

⁸√∫™≥♃כ♦ⱪfiכ○ⱪfi◘▬◄fi☻⁸כ○

♃כ♦─ ─ ≢╙ ↄ ╦╣╢

♃כ♦⁸⌐≥╙─♪כ꞉כ◐ ⌐ ↑√ ⅜

⌐ ⇔≈≈№╢ ╩ ↑√⁹╕√⁸WDS⅜

ꜞ♩☺ⱳꜞ♃כ♦╢™≡⇔ CoreTrustSeal 

https://www.coretrustseal.org/ ⌐ ∆╢ ╙

ↄ⁸ ⌂Ᵽ♇◒◓ꜝ►fi♪─╙≤⌐♦כ♃

─ ╩ ╤℮≤∆╢ ⅜ ↄ ∂╠╣

√⁹ ⌐ ⌐╟╢ ╙ ↄ⁸ ⅜

─ ⌐≈™≡ ™⌐ ⅎ↕∑╠╣╢ ≢╙

№∫√⁹ ╙ ╩ ⅎ≡⁸ ─ ─ ╩

╡√™⁹ 

⌂ ⅔ ה ⱳ ☻ ♃ כ ─ │ 

http://www.wds - china.org/meeting201905.html

≢ ♃כ♦⁸╡⅔≡╣↕ ⌐⅔↑╢ ─

╩ ≢№╢⁹╕√ ─ ╛WDS

⌐ ⇔√ ─ ⁸│ WDS Newsletter 

( https://www.icsu - wds.org/news)⌐№╢⁹ 

 

146 ה 2019

 

146 SGEPSS ⅔╟┘ │⁸2019 10

23 ( )⅛╠ 10 27 ( )⌐ ↕╣╕∆⁹

1 4 (26 )⌐│

≢ 8 ─fiꜛ◦♇☿כꜝꜙ◑꜠─≈ ⅜

╦╣╕∆⁹ ╡⁸ 3 ( 3 :25

)─ ⌐│ ה ה ⅜

↕╣≡⅔╡╕∆⁹╕√⁸ ─ 27 ( )

⌐│ ⌐≡₈ ≢ ה

ה ─ ╩ ⇔╟℮!₉≤ ⇔≡

↑▬ⱬfi♩⅜ ↕╣╕∆⁹ ─

⌐ ⇔≡│⁸SGEPSS │ ⅛╠ ⅜

↕╣⁸ ≢⌂™ │

√╡ 500 ≤⌂╢╟℮⌐ ⅛╠ ⌐ ∆

╢ ⅜ ╢ ≢∆⁹ ─↔ ⁸↔ ╩⅔

∟⇔≡⅔╡╕∆⁹ 

 

ₒ☿♇◦ꜛfi ₓ 

fiꜛ◦♇☿כꜝꜙ◑꜠  

ỢR003 ה ⁸

 (Solid Earth E lectromagnetism) 

[ ⁸

]  

ה  ⌐ ∆╢⁸ ⁸

⁸ ⁸◦Ⱶꜙ꜠כ◦ꜛfi⌂≥⌐ ≠™√

─ ≤ ╩ ℮⁹ ⁸

⁸ ⁸ ה ה

≢─ ה ⌐╟╢ ─

https://www.coretrustseal.org/
http://www.wds-china.org/meeting201905.html
http://www.wds-china.org/meeting201905.html
https://www.icsu-wds.org/news
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⌐ ∆╢ ⁸ ה ⁸

♃כ♦⁸ ⁸ ה

⌂≥⅜↓─☿♇◦ꜛfi≢ ╦╣╢ ⌂

≢№╢⁹ ⌐ ה ─ ⌂

ה ╩ ∆╢⁹ 

 

ỢR004 ה ה  (Geomagnetism 

/ Paleomagnetism/Rock Magnetism)[

⁸

]  

 ☿♇◦ꜛfi≢│⁸ ⅔╟┘ ─ ה

⁸ ה ≤∕╣╠─

⌐ ∆╢ ─ ≤ ─√╘─ ╩ ∆

╢⁹ ה ─ ה ⁸ ה

⌂≥⌐╟╢ ─ ה ─

ה ≤ ⁸ ⌐╟╢ ה

─ ה ⱷ◌♬☼ⱶ─ ⁸ ה ה

⌂≥─ ─ ≤ ⁸ ⅔

╟┘ ─ ⌐ ≠ↄ ─

╛♥◒♩♬◒☻⁸ ה ─

≤ ⸗♦ꜟ⁸↓╣╠╩ ∆╢√

╘⌐ ⌂ ה ─ ⌂≥⌐≈

™≡─ ╩ ∆╢⁹ 

 

ỢR005 ה  (Atmosphere/Ionosphere) 

[ ⁸

)]  

☿♇◦ꜛfi│ ≤ ─ ☿♇

◦ꜛfi≢№╢⁹ ≤∆╢ │⁸ ⅛╠

╕≢╩ ╗ ™ ≢№╡⁸↓╣╠─

⌐⅔↑╢ ⌂╠┘⌐∕─ ה

╩ ∆╢√╘─ ♃כ♦ה ה ◦ה

Ⱶꜙ꜠כ◦ꜛfi ─ ™ ╩ ∆╢⁹↕

╠⌐⁸ ≤ ≤─ ⁸

╛ ⌂≥≤─ ⁸ ⁸ ╩

≈⌂← ⌐ ⅎ⁸ ⇔™ ⁸ ⁸

─ ∆╢ ⌐≈™≡╙ ∆╢⁹ 

 

ỢR006  (Magnetosphere) [ (

)⁸ (

)⁸ ⁸ (

)]  

─ ≤ ꜝ꜡כ○⁸ ╩ ╗

⁸ ⁸

╛◘Ⱪ☻♩כⱶ⌐ ⇔√ ⌂≥╩ ≤

⇔≡⁸ ╛ ⅛╠─ ♃כ♦⁸ ⁸

⁸◦Ⱶꜙ꜠כ◦ꜛfi⌂≥╩ ™√

╩ ∆╢⁹╕√⁸ ∆╢ ⁸ Ⱶ♇

◦ꜛfi⌐≈™≡─ ╙ ∆╢⁹ 

 

ỢR007  (Heliosphere) [

⁸

⁸ JAXA ⁸

]  

≤ ⌐╟∫≡ ╠╣╢ ⌐

∆╢ ₁⌂ ⌐≈™≡─ ╩

∆╢⁹ ─ ╩ ╘⁸♄▬♫Ⱶ♇◒

⌂ ⌐ ∆╢◖꜡♫ CME╛

⌂≥⌐ ∆╢ ─ ⁸

─ ╛ ⱪꜝ☼ⱴ─ ⁸Ⱬ

ꜞ○ⱳה☼כ ─ ⁸

∕╣╩ ╡ ↄ LISM ─ ⁸

⌂≥─ ◄Ⱡꜟ◑כ ─ ⌐≈™≡─

╩ ↄ ∆╢⁹ ┼─

◄Ⱡꜟ◑כ ≤⇔≡─ ╛⁸∕↓⌐

∆╢ ╙ ╘⁸ ™♩Ⱨ♇◒⌐≈

™≡─ ╩ ∆╢⁹ 

 

ỢR008 ⱪꜝ☼ⱴ  fiꜛ◦כ꜠ꜙⱵ◦ה

(Space Plasma Theory/Simulation) [ (

)⁸ (

☿fi♃⁸(כ (

)⁸ (

)⁸ ( )]  

☿♇◦ꜛfi≢│⁸ ה ה ה

─╖⌂╠∏⁸ ↄ ה ─ⱪꜝ☼ⱴ

⌐ ∆╢ ₁⌂ ⌐ ∆╢ ה

◦Ⱶꜙ꜠כ◦ꜛfi ─ ─ ╩ ∆╢⁹

ⱪꜝ☼ⱴ⌐ ∆╢ ⇔™ ⁸

⇔™ ◦Ⱶꜙ꜠כ◦ꜛfi ה

⁸ⱪ꜡☺▼◒♩⌂≥⌐ ∆╢♩Ⱨ♇◒ ┘⁸

ⱪꜝ☼ⱴ ⌐ ⇔√ ─♃כ♦

⌂≥─ ╩ ∆╢⁹╕√⁸ ה

╛ ⌐ ∆╢ ⌂

ה ◦Ⱶꜙ꜠כ◦ꜛfi ┘ⱪꜝ☼ⱴ

⌐≈™≡╙ ℮⁹ 

 

ỢR009  (Planets and Small Bodies) 

[ ( )⁸

◦☻♥ⱶ ⁸

⁸
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⁸ JAXA

]  

╛ ⁸ ─⁸ ה ה

ה ⌐ ∆╢ ⌂ ─

╩ ∆╢⁹ ─ ⌐ ∆╢

╙ ∆╢⁹ ⁸ ⁸

⁸ ⌐fiꜛ◦כ꜠ꜙⱵ◦ה ∆╢

╩ ↄ ∆╢⁹ ⱴ≤⇔≡│⁸כ♥⌂

- ⁸ ⁸ ⁸

ה ⁸ ⁸ ⁸♄☻♩⁸

♄▬♫⸗⌂≥╩ הMAVENה⅝≈⅛№ה⅝↕└℮⁹

TGOהBepiColomboהJUICEהMMX ⌂≥ ⌐╟

╢ ─ ⌐ ∆╢ ╛⁸ ⌂≥

─ ╩ ⅎ√ ⌂ ╙

∆╢⁹ 

 

ỢR010 ה ⁸◦Ⱶꜙ꜠כ◦ꜛ

fi⁸∕─  (Space Weather/Climate) [

⁸

)⁸ (

)⁸

]  

⅛╠ ה ⌐ ╢ ™

│⁸ ⅛╠ ⁸ ─

ה ה ה ה ה

⅛╠⌂╢ ◦☻♥ⱶ≢№╡⁸

⌐⅔↑╢ ⅔╟┘

─ ⌐│ ╩╕√←

⅜ ≤⌂╢⁹ ☿♇◦ꜛfi≢│⁸

─ ╛ ה ⌐ ⅜

╢ ⁸ ה ⁸ ◦☻♥ⱶ⁸

⸗♦ꜟ ─ ∞↑≢⌂ↄ⁸

⁸ ⁸ ⁸ ─╟℮

⌂ ⌂ ─♃כ♦ ⁸ ה כ♦

♃≤─ ⌂≥⁸ ╩ ∆

╢⁹╕√⁸ ─ ⌐ ℮

╛☻Ɑכ☻♦Ⱪꜞ─ ⁸

⁸ ⁸ ┼─ ⌂≥⁸

∂╞℮ ─ ─ ⅛╠─ ╙ ↑

╣╢⁹ ─ ⌐ ™⁸ ─

│ ⇔≡⅔╡⁸ ╩ ℮ ה

─ ⌂ ╛ ╩ ∆╢⁹ 

 

ₒ ⇔ ╖ ₓ 

╙ ≤ ⌐ ID╩ ™√►▼Ⱪ⅛

╠─ ≤⌂╡╕∆⁹ 

╘ ╡│⁸7 26 ≢∆

│↔↨™╕∑╪ ⁹⅔ ╩≈↑ↄ∞↕™⁹ 

[1]  

1 ⌐≈⅝⁸ 1 ⁸ⱳ☻♃כ

1 ╕≢ ╖╩ ↑╕∆⁹2

↕╣╢ │⁸ ∏ ╩⁸1 │

⁸ │ⱳ☻♃כ≤⇔≡ↄ∞↕™⁹ 

│⁸ ≤│ ≢⁸ ╩

⇔ ╪≢™⌂™☿♇◦ꜛfi≢ ─╖ ↑

╢↓≤⅜ ≢∆⁹ 

─╖⌐╟╢ │ ↑╕∑╪ ⇔⁸

│ ≢∆ ⁹ 

ⱪ꜡◓ꜝⱶ ─ ⁸ ─

ⱳ☻♃כ ⅜ ╡⌐⌂╠⌂™↓≤⅜

№╡╕∆⁹ ╘↔ ↕™⁹ 

⌐╟╡⁸ ┼ ה ∆

╢ │ 2020 8 ╕≢ ≤

⌂╢↓≤⅜≢⅝╕∆⁹ ─ │

3,000 ≢ ╩ ⌡╕∆⁹ ≤

⇔≡ ∆╢ ─ │ 5,000

≢∆⁹ ─ ⌐≡⅔ ™ↄ∞↕™⁹

╕√⁸ ⌐╟╢ │∆═≡

─ ≤⌂╡╕∆⁹ 

[2]  

─ │⁸6 24 ( )╟╡ ⇔≡

™ ╕ ∆ ⁹ ⱱ כ ⱶ Ɑ כ ☺

( http://www.sgepss.org/ )─₈ ה ₉

↔ ⌐№╢ꜞfi◒ ⅛╠ ╩⅔

™™√⇔╕∆⁹ 

─ ◦☻♥ⱶ≢│⁸ ה

─ ID ╩ ⇔╕

∆⁹ (J pGU)─ ID ≢│

≢⅝╕∑╪⁹ 

─ ID ╩ ─ │⁸ ⌐

₈ ₉┼⅔ ╖ↄ∞↕™⁹ 

─ ─ ─ ID ╙ ≢∆⁹₈ ◓

ⱪכꜟ ₉╟╡ ─ ─ ID ╙↔

─ ⁸ ─ ─ ⅜ ╕╣╢

│ ⇔≡ↄ∞↕™⁹ 

[3] ╘ ╡ 

─ ╖ ╘ ╡│⁸7 26

≢∆ │↔↨™╕∑╪ ⁹FAX⁸

⁸ⱷכꜟ ⌐╟╢ ─ ╙ ↑╕

∑╪⁹ 

 

ₒ▪►♩ꜞכ♅▬ⱬfi♩─ ₓ 

http://www.sgepss.org/
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⁸ ─ ╩ כꜞ♩►▪√⇔≥

♅▬ⱬfi♩╩ ™√⇔╕∆⁹▬ⱬfi♩⌐↔ ╩

⅔ ∟─ ⅔ה ™™√∞↑╢ ╩ ⇔≡⅔╡

╕∆ ─♩ⱬfi▬♅כꜞ♩►▪ ⌐ │

↕╣╕∑╪ ⁹╕√⁸SGEPSS▪►♩ꜞכ♅ ≢

│⁸ ▬ⱬfi♩⌐ ╠∏⁸ ♅כꜞ♩►▪─

╩ ∫≡™√∞↑╢ ╩ ⇔≡™╕∆⁹

↔ ╩⅔ ∟─ ♅כꜞ♩►▪│ ⁸

⁸ ⁸ : outreach sgepss.org ╕≢⅔

⌐⅔ ™ ╦∑ ↕™⁹ 

 

▬ⱬfi♩♃▬♩ꜟ ₈ ≢ ה ה

─ ╩ ⇔╟℮ ₉ 

10 27  

1F ⁸ ה  

ꜝ☺○ ⁸Ⱨfiⱳfi ⁸ ╡⁸

│⅛∑⁸⌂≥ 

 

ₒ ─ ₓ 

ה ╩ ∆╢ ─√╘⌐

⁸ ╩ ⇔≡⅔ ╩⅔ ⅛╡™√⇔╕∆⁹

│ 2019 LOC─►▼ⱩⱭכ☺⌐≡

↔ ⇔≡ ╡╕∆⁹↔ ╩ ↕╣≡™╢ │⁸

ה ה ╕≢⁸⅔

─ ה ╩↔ ↕™⁹ 

 

ₒ ₓ 

─ │⁸8 22 ⌐

⌐ ≢⅔ ™ ⇔╕∆⁹ 

≢ ╩ ℮ │ 10 15 ⌐

╕≢⅔ ╠∑ↄ∞↕™⁹ 

 

ₒ ™ ╦∑ ₓ 

⁸

⁸ fm sgepss.org  

♅כꜞ♩►▪ ♅כꜞ♩►▪

⁸ ⁸ ⁸  

outreach sgepss.org  

 

ohya faculty.chiba - u.jp ⁸

hashi geosci.jp ⁸

ebihara rish.kyoto - u.ac.jp  

 

ebihara rish.kyoto - u.ac.jp  

⁸ ⌐ ∆╢ │⁸ LOC─ⱱכ

ⱶⱭכ☺╩↔ ↄ∞↕™⁹ 

ₒ ⱱכⱶⱭכ☺ₓ 

◘▬♩ 

https://secure.jtbcom.co.jp/sgepss/  

LOC◘▬♩ 

http://www.sgepss.org/sgepss/fallmeeting/FM

2019/LOC2019/ 

╟╡⅔ ╠∑ 

http://www.sgepss.org/sgepss/fallmeeting/FM

2019/ 

 

2019 ─

↔  

  

≢│⁸

≢ ╣√ ╩ →⁸ ─ ⌐ ⇔

√ ╩ ⇔⁸ ╩ ™√

⇔╕∆⁹↓↓⌐ 2019 ─ 12

─↔ ╩ ™√⇔╕∆⁹ ─

│ ─ⱱכⱶⱭכ☺ http://www.spss.or.jp

⌐ ⇔≡⅔╡╕∆⅜⁸ ─ │ ─

╡≢∆⁹ ─ ╡≢ ╣√ ╩ → ─

⅜ ↕╣╢ ╩↔ ─ ⌐│⁸ ≤

╙↔ ™√∞⅝╕∆╟℮⅔ ™ ⇔ →╕∆⁹ 

─  ╩ ↄ

┘ ≢ ⌂ ╩ ™⁸

─ ⌐ ∆╢ ╣√ ╩№

→√ ╩ ∆╢⁹ 

   

 ≢ ╣√ ╩№→√

─ 4 1 37 ─

⁹ ─ │ ⌐ ╢⁹ 

─  ─ │⁸ ≤⌂╢

⌐ ⇔≡ ↕╣√ ⌐ ≠™

≡⁸ ⅜ ∆╢ ⌐⅔™≡ ℮⁹ 

─  │ ≤⇔≡

1 ⁸ 1 ≤∆╢ √∞⇔

─™⌂™ │ ⌂⇔≤∆╢ ⅜№

╢ ⁹ ⌐│ ≤ ⅔╟┘

30 ⅜ ╠╣╢⁹ 

 2019 10 31 ⁹ 

https://secure.jtbcom.co.jp/sgepss/
http://www.sgepss.org/sgepss/fallmeeting/FM2019/LOC2019/
http://www.sgepss.org/sgepss/fallmeeting/FM2019/LOC2019/
http://www.sgepss.org/sgepss/fallmeeting/FM2019/
http://www.sgepss.org/sgepss/fallmeeting/FM2019/
http://www.spss.or.jp/
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 │ 2020 1 ⌐ ≤

⌐ ∆╢≤≤╙⌐⁸ ⱱכⱶⱭכ☺

⌐⅔™≡ ∆╢⁹∕─ 2020 3 ⌐

╩ ™⁸ ⌐│ ≤⌂∫√

⌐ ∆╢ ╩⇔≡ ↄ⁹ 

⌂⅔⁸ ─ ⅝─ ⌐≈™≡│ ─ⱱכ

ⱶⱭכ☺ http://www.spss.or.jp ╩↔ ™√∞

⅝⁸ ╩♄►fi꜡כ♪⇔≡ ╩ ─

⁸(1) ─ ⁸(2) ꜞ☻♩⁸⅔╟┘ (3) 

─ ≤⌂╢ ─ ╩ ─

⁸ ⱷכꜟ⌐≡↔ ↕™⁹ 

⅔ ™ ╦∑ ⅔╟┘  

ₔ252- 5210 

3- 1- 1  

  

E- mail: admin  spss.or.jp  

↕╪╩ ╪≢ 
 

⌐≤∫≡ ╙ ⌂ ≢№╡⁸ ≤╙™℮═

⅝ 80 ↕╪⅜⁸2018 12 24 ─

⁸ ⌐ ↕╣╕⇔√⁹ 

─ ∞∫√

⅛╠⁸∏∫≤⅔ ⌐⌂∫≡⅝╕⇔√⁹ │

─ ≢╙ ⇔™ ≢ ⅜ ↕╣√

1962 ⌐ ⅜ ⅛╠

≤⇔≡⁸∕─ ⁸ ↕╪⅜

╩ ⇔ ≤⇔≡ ↕╣╕⇔√⁹ ⁸ ↕

╪│ ─╕↕⌐ ≤™℮ ≢⁸

≤ ⌐ ╡ ╪≢⅔╠╣╕⇔√⁹ 

│ 4 1967 ⌐⌂∫≡ ⌐ ⇔

≡⅛╠ ↕╪─ ⌐ ╡ ╢╟℮

⌐⌂╡⁸ ⌐ ⅛

⅛─ ⌐ ∫√─≢∆⅜ │ ╩

┘╕⇔√⁹ 

≤ ↕╪│ ≢│

≢ ⅜ ⌂ ∆≢─√∫∞ⱴכ♥

⅜⁸ ≢│ ╩ ⅎ╢ ∞∫√─≢

⅜ √╢ ≡∫⌂⌐≥↓℮™≥ⱴכ♥

™╕⇔√⁹ ⌐│ ↕╪─ │ⱴכ♥

≢⁸ │ │ ≤™℮ ∂≢⇔√⁹ 

│ ⇔⅛∫√─≢∆⅜ ⇔≡™╕⇔

√⁹ ─╟℮⌐⁸ ─ ⌐ ⇔

⅜ ⇔√ ⌐≢⅛↑⁸

╩ ⇔╕⇔√⁹ ≢│∕─

╩ ↑⇔≡ ↑╕⇔√⁹ ↕╪─ ≤

⌂╢ ─ ─√╘≢∆⁹↓─

⌐│ ∞∫√ ╙ ₁ ⇔≡™╕

⇔√⁹ │∕─ ─ ╩ ₁≤ ה

⇔≡ↄ╣╕⇔√⁹ 

₈☿▬꜡fi ⌐⅔↑╢ ─ ₉

≢ 1968 12 10 1969 1 22 ⌐

╩ ╘√┌⅛╡─ ╕≢▬fi♪ה☿▬꜡fi⌐

⅛↑╢↓≤⌐⌂╡╕⇔√⁹ ⁸ ⁸

2 ⁸ ─4 ─ ≢⇔√⁹

↕╪│⁸ ⅜ ╘≡─ ╛ ↕╪─ ╩

╕≢ ≡ↄ╣╕⇔√⁹╕√⁸1971 ≤ 1972

⌐│ ─₈ ה ♫▪ꜞⱴה

⌐ ∫√ ─ ⅔╟┘

K- Ar Sr ⱪכ♩♁▬▪ ─ ⌐╟╢

─ ─ ₉⌐ ⁸ ↕╪≤ ⇔

◓▪ⱶ⁸◘▬Ɽfi⁸Ɽ●fi┼◘fiⱪꜞfi◓⌐ ⅛↑

≡™╕∆⁹ │ ⁸ │

ⱪכ♩♁▬▪╛ ─ ⁸ │ ╛

≤∕╣∙╣ ⅜ ⇔∏≈ ⌂╡╕⇔√

⅜⁸ ┼─ │ ⌂∫≡™≡ ≢ⱶכ♅™╟

⇔√⁹↓─ ≢⁸ ╛꞉◦fi♩fi ⁸◖꜡ꜝ♪

─ √∟≤ ⌐ ╩⇔≡⁸ ⱪכꜟ◓

─ ╛ ⌐∕╣⌂╡─ ╩ ≡√↓≤

⅜ ─ ∞∫√╟℮⌐ ™╕∆⁹ 

↕╪─ │ ─ ↄ─ ⌐№

╡⁸ ₁⁸∕↓≢↔ ⌐⌂╡╕⇔√⁹ │

≢ ─ ⌂ ≢⁸™≈╙₈ ↄ╪₉≤ ╪≢

ↄ╣ ⅜∫≡™√∞⅝╕⇔√⁹ ⌐│

∏ⱱ♥ꜟ⌐☻♥כ◐╩ ═⌐ ↄ≤™℮ ⅜ ╕

⇔⅛∫√↓≤╩ ⅎ≡™╕∆⁹ 

2 1969 ⌐⌂∫≡ ⱴכ♥─

⅜₈ ─ ╣ ⅜╡₉⌐ ╕╡╕⇔√⁹

─₈ ╣ ⅜╡₉ │ 1961 ─ Kawai, Ito 

and Kume ≢ ↕╣≡™╕⇔√⁹↓─ │

╣ ⅜╡ ⅜ ≢⅝≡™⌂⅛∫√─≢∆⁹1960

⌐ ─ ה ⌐╟∫≡ ─

─ ⅜ ⌐ ╦╣⁸ ─

─ ⅜ ╠⅛⌐⌂∫≡™╕⇔√⁹↓╣╠─

─ ⅛╠ ─ ╣ ⅜╡

╩ ⇔╟℮≤™℮─⅜ ─ ≢⇔√⁹

─ ╩ ⌡ ⅜ ↕╣≡

™╢ ─ ╩ ⌐ ↕∑≡™√

∞⅝╕⇔√⁹∕─ ╩╙≤⌐⁸ ↕╪⌐ ╩

⇔≡™√∞⅝⁸ ┼◘fiⱪꜞfi◓⌐ ⅛↑

http://www.spss.or.jp/
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╕⇔√⁹ │ Kawai, Nakajima and Hirooka ≢

JGG 1971 ⌐ ↕╣╕⇔√⁹ 

1970 ⌐ ↕╪│ ₈Archaeomagnetic 

study for the past 2000 years in Southwest Japan 

(Mem. Fac. Sci. Kyoto Univ., Ser. Geol. Mineral., 

38, 167 - 207)₉╩ ⌐ ↕╣╕⇔√⁹

↓─ │ ╙ ─√╘─

╙ ⌂ ≤⇔≡ ╦╣≡™╕∆⁹

2000 ⌐⅔↑╢ ─ │↓─

≢ ⇔≡™╢≤ │ ™╕∆⁹ ↕╪╩

™⌂≤ ∆╢─│↓╣╩ ╡≤∆╢↓≤⌂

ↄ⁸ ─ ╩∕─ ╙ ╡

↕╣√↓≤≢∆⁹ ─♃כ♦ ≢ √⌂ ⅜

⅛┘ ⅜╢↓≤⅜№╢↓≤╙╟ↄ ∫≡│™╢

─≢∆⅜⁸ ─ꜝ▬ⱨ꞉כ◒∞≤™℮ ™ ⅜

⌂™≤ ⌂™↓≤∞≤ ∫≡™╕∆⁹ 

↕╪│ 1971 1 ⌐ ⌐

≤⇔≡ ↕╣⁸1978 4 ⌐│

⌐⌂╠╣╕⇔√⁹ │∕─ ╩ ∫≡

1978 10 1 ↑≢

─ ⌐⌂╡╕⇔√⁹ ≢ ─ ╩ ↑√

─│ ∞↑∞∫√ ⅜ ╩ ⅎ

╢─│ ≢⇔√⁹ ⇔√ ↕╪⅜⁸

≢ ↕╣≡™√ ─ ⱡכ♩╩∆═≡◖

Ⱨכ↕∑≡ↄ╣╕⇔√⁹↓─ⱡכ♩│ ⌐│ ™

╣⌂⅛∫√─≢∆⅜⁸≥╣╒≥ ⅛∫√↓≤⅛⁹ 

1979 7 ⌐ ⅜ 58 ≢ ↕╣⁸ ⌐

≤∫≡─ │ ↕╪∞↑⌐⌂∫≡⇔╕™╕⇔

√⁹ ≤ ↕╪⌐ ⇔≡™√↓≤│

╩ ⌐ ∆╢ ⌐ ↑≡⅔╠╣⁸ ⅜

∞∫√↓≤≢∆⁹ ⁸∆═≡╩ ⌐

⇔ ↕╣≡™√─∞╤℮≤ ∫≡™╕∆⁹ ╠│

╩ ∟ ⇔≡ ∆╢≤ ⌐∕─ ─

╩ ⌐ ↑≤ ↕╣╕⇔√⁹∕╣│ ⌐≤∫≡│

™≈╙ ≢⇔√⁹ 

≤ ─ ⅜ ⌐⌂∫≡

⌐◘fiⱪꜞfi◓⌐ ⅛↑√↓≤╙№╡╕∆⁹↓

─ ─ ─ ↕╪⅜ ↕╪─ ⌐

↑≈↑≡ↄ╣≡™╕⇔√⁹ 

╙ ─ ─ ⌐ ┌

╣╕⇔√⁹ │ ™⌂─≢∆⅜ ↕╪≤ ⅎ╢

─⅜ ⇔╖≢ ⁸ ⅝ ↑╕⇔√⁹ ≢│ ↕

╪≤╒≤╪≥ ─ ⇔⅛ ⌂™─⌐╟ↄ

╪≢ↄ╣╢⌂≤ ⇔≡™╕⇔√⁹ ≢│

⅜™╢─≢ ↕╪╩ ⌐ ┬↓≤│ ⅎ╠

╣⌂⅛∫√─≢∆⁹ ⌐ ─ ─ ╩

≈↑╟℮≤⇔≡ↄ╣≡™√─∞≤ ≢ ⅛╡╕⇔

√⁹ ≢─ ⌐∕─ │ ∞∟╕

⇔√⁹ 

≢│ ⌂≥─ ╩ ↕╣

⅞√─≢⁸ ⌐ ╠╣≡⅛╠│ ≤

╝∫ↄ╡⇔√ ╩ ⇔╪≢ ↕™≤ ∫≡™╕

⇔√⁹⇔⅛⇔⁸2007 ⌐ ⅜ ≢ ⌐

↕╣╕⇔√⁹4 28 ⌐ ⌐ ™⌐ ⅝╕

⇔√⁹ ─ ╩ ≡ ⅜₈ ⅜ ⅜ ≡ↄ

╣√─≢ ╪≢™╢₉≤ ∫≡ↄ╣⁸ ↕╪│₈

⅜ ╪≢™√₉≤ ∫≡ↄ╣╕⇔√⁹∕─ │╙

℮ ⅜ ⌐ ⇔≡™≡⁸9 4 ─ ⁸67 ≢

ↄ⌂╠╣╕⇔√⁹ ↕╪─ ⇔╖─ ↕╩ ™≈

╠⅛∫√─≢∆⅜⁸ √∟⌐ ╢↓≤│ ⌐

╩ ╗←╠™─↓≤⇔⅛⌂⅛∫√─≢∆⁹ 

2009 6 ─ ─ Ɽ⁸⌐▫♥כ ≤

⇔≡ ⌐ ⌐ ≡⅝≡ↄ╣╕⇔√⁹ ⇔™

╛ ⌐ ╕╣↔ ≢⇔√⁹ ≢

↕╪≤ ⇔⅛∫√ ╛ ─ ⌐≤∫≡⁸↓

─Ɽכ♥▫⅜ ↕╪⌐ ⇔ↄ ⇔√ ≤⌂╡

╕⇔√⁹ 

∕─ ╙ ╛ ╖ ≢ ╙ ⇔™ ╩

↔⇔≡⅝╕⇔√⅜⁸Ɽכ◐fi♁fi ≢ꜞⱢⱦꜞ⌐

⌐ ∫≡™╢≤ ™≡⅛╠│ ≤⌂ↄ ╖⌐

℮─⌐√╘╠™⅜№╡╕⇔√⁹∕⇔≡ ─ ⁹

⇔ↄ⁸╙∫≤ ⌐ ∫≡™╣┌╟⅛∫√≤

┌⅛╡─ ≢∆⁹ 

↕╪│ ⅝ ⁸∏∫≤

─ ≢⇔√⁹◘fiⱪꜞfi◓⅜ ⅝≢ ₁

⇔ ╩ ⇔⁸ ∞↑≢│⌂ↄ

⌐ ⅛↑╕⇔√⁹ ─ ╙◘fiⱪꜞfi◓│

⅝≢⇔√⁹ ™│ │ ╕≢ ≢ ⇔≡™╕

⇔√⅜⁸ ↕╪│ ≢ ⇔√↓≤│⌂

⅛∫√↓≤∞≤ ™╕∆⁹ 

╕≢ ⌂ ⅝ ≢⇔√⁹ ╩

⌐ ⇔≡ ≤ ╠↕╣≡™╕⇔√⅜⁸

│ ≢╙ ≢↓⌂↕╣≡™√∕℮≢∆⁹∕⇔

≡ ─ ╕≢⅔ ≢⇔√⁹ ─√╘─ ה

╩╕∫√ↄ ↑╢↓≤⌂ↄ ⅛╣╕⇔√⁹ 

↔ ≢⇔√⁹ ≤╝∫ↄ╡⅔╛∆╖ ↕™⁹ 

 

 

< ╟╡ 2018 12 ⌐ ↕╣√

│⁸2013 ⌐ SGEPSSⱨ꜡fi♥▫▪ ╩ ↕

╣╢⌂≥⁸ ╩ ⌐ ┘

─ ─ ⌐ ⌂ ╩↕╣╕⇔√⁹↓─ ⁸
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ה ≤ ─ ⅛∫√ ⌐

╩↔ ™√∞⅝╕⇔√⁹  

╩ ┬ 
 

─ ─ ⌐ ⇔⁸ ⅛╠ ─↔

╩™─╡╕∆⁹ 

↓─ ╩ ⅝ ↓∆ ╩ ↕╣√ ⌐⁸☺

≤⌂ꜟכ♥○ ↄ─ ⌐ ⇔≡↓╠╣√

╩↔ ─ ⅜ ↄ⅔╠╣╢─≢⁸⅔ ⅝ ↑∆

╢─╩√╘╠™╕⇔√⅜⁸ ◖fi♥☻♩

╩ ∂≡ 11 ╕≢⅔ ⅝ ™╩↕∑≡

™√∞™√↓≤╙№╡⁸⅔ ⅝ ↑∆╢↓≤⌐⇔╕

⇔√⁹ 

│ 2014 26 ⅛╠ 2017 (

29 )╕≢ 4 ╘╠╣√ ◖fi♥☻♩

─ ╩⅔╛╘⌐⌂╡√™ ≤⇔≡

↕╕ ╩↕╣√™≤™℮↓≤≢⇔√─≢⁸

─ ℮√┘↔≤─⅔ ™╩ ╡ ╣∏⌐ ─

⁸ ◖fi♥☻♩ ─ ╩⅔ ⅝

↑⇔╕⇔√⁹ 10 ⌐ ⅛╣√ ≢─

◖fi♥☻♩─ ⌐ ⌐ ◖

fi♥☻♩ ─ ─ ⌐│№╡╕∑╪≢

⇔√⅜⁸⅔ ∕℮⌂⅔ ╩ ≢ ╢↓≤⅜≢

⅝╕⇔√⁹∕⇔≡ 5 17 ⁸

ה ☿fi♃כ─ ≢™≈╙─╟℮⌐

ⱷכꜟ╩♅▼♇◒⇔√ ⌐ ⌐ ┘ ╪≢⅝√─

│ ─↔ ─ⱷ⁹√⇔≢ꜟכ 

⌐│ ⌐ ™╕∑╪≢⇔√⅜⁸ ⌐│⅛

╤℮∂≡ ⌐ ™╕⇔√⁹ ⌐⅔ ™⇔√≤↓╤⁸

─ ↕╕≤↔ ─◒꜡▪♅▪ ⅛╠ 4

26 ⌐ ↕╣≡⁸5 8 ─ ⁸5 13 ─

⁸∕⇔≡∕─╦∏⅛ 2 ─ 5 15 ⌐ ↕

╕≤ 3 ─ ↕╪╩─↓⇔≡⁸ ─√╘⁸↔

↕╣╕⇔√⁹⅔⌂ↄ⌂╡⌐⌂╢ ⌐↔ ─

╩ ╠ ┌╣√∕℮≢∆⁹ 

│ 43 ( ) ⇔≡

√∟⅜ ⇔√ ↄ─ ⌐⅛⅛╦╡

─ ╩↕↕ⅎ≡ↄ∞↕™╕⇔√⁹

ה ⌐ ─ ╩ ⇔

≡™√∞ↄ↓≤│ ⌐ ≢№╢≤ ™╕∆⁹ │

∕─ ⌂ ⁸∕⇔≡ ⌂⅔ ╝ⅎ⁸

─ ⁸ ꜡◔♇♩ ─ ⁸

ⱨ◊כꜝⱶ─ ⌂≥ ↕╣≡⅔╠

╣╕∆⁹ │Γ │ ⅝⌂↓≤╩╛∫≡↓╠

╣⁸╕√ ↄ─ ⌐ ⅎ╠╣√ ∑ ≢№╢Δ≤™

≈╙ ⌐ ∫≡⅔╠╣⁸ ⅝≡ ≢ ─

⅔ ╩ ⅎ≡⅛╠ ∆╢↓≤╩ ⅛↕∏─

≤↕╣≡™√≤ ™╕⇔√⁹ ( )

─↔ │∕─ ⌂ ⌐ↄ╦ⅎ⁸ ⅛╠│

Γ⅔╡™∟╚╪Δ≤╟┌╣√∕─ ⌐╟╢╙─≢

№╤℮≤ ⇔√ ≢∆⁹ 

 
2 ─ ─ ⱡ ↄ≢─

ⱦכꜟ ╖⌂⅜╠─ ⁸ ⅛╠

⁸ ⁸ (

ה ⁸

)⁸  

◖fi♥☻♩ ⁸

⁸  ⁸  

 

⌐⅛⅛╦∫√ ─ ≤⇔≡⁸ │

1986 ( 61 )─ ─

Γ↕⅝⅜↑Δ≢│ ⌐⅔ ⌐⌂╡╕⇔√⁹Γ↕⅝

⅜↑Γ─ ≢─ ─≢ⱶכꜟfiכꜞ◒─≡

⁸Ɑfi꜠◖כ♄─ ⌐ ∞↑

╣√ ↕⌂Ɽꜟ☻─ ╩ ⅝ ╘⅛⌡≡⁸

─ ⌐ ≤ ≢ ⌐

™╕⇔√⁹ │∟╞↓∟╞↓≤ ╛╠ ╣

⌐ ™ ≢ ↕╣√№≤Γ √∟⁸↓╣│

⌐╟╢╙─∞≤ ╦╣╢⅛╠ ⇔⌂ↄ≡™™

╟Δ≤ √∫┴╡─↔ ╩╙∫≡ ⁹

╩≢≡⁸Γ ⁸ ⇔√⅔ ∞Δ≤ ≢

™⌐ ┼ⱶכꜟfiכꜞ◒√╕╠⅜⌂⇔ ⅝

⇔√─⅜ ─╟℮⌐ ™ ↕╣╕∆⁹ 

 ─ ─ ≢№╡╕⇔√ ─

─ ◦☻♥ⱶ PLANET- B (Venus Orbiter) ⁸

◦☻♥ⱶ ⁸ 63 4 21

)─ ⌐│Γ Δ─ ◘▬fi⅜№╡╕∆⁹ 
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─ ╠⇔™ ╩ ⁸ ─

╩ ⅎ≡≤╙⌐ ™√ ─ ╩ ⌐⇔√ ⁸№┤

╣╢ ╩ ╘╢↓≤⅜≢⅝╕∑╪≢⇔√⁹ ─

⇔╖⌐ ╠─ ™╩⅛↕⌡≡⁸ ┼─ ─ ╩↓

↓⌐ ⇔√ↄ ™╕∆⁹ 

 Δ ─ ⇔ ⅛ↄ─╖≤⅛≈ ╣≥⁸ ⅝ ↓

↓╤ │ ┘⅛⌡≈╙Γ  

 

< ╟╡ 2019 5 ⌐ ↕╣√ │⁸

GEOTAIL ↄ─ ⌐ ╦╠╣⁸

SGEPSS╙ ≤⇔≡ ╦∫≡™╢ ◖fi♥

☻♩─ ╛ ⱨ◊כꜝⱶ─ ╩

╘╠╣╢⌂≥⁸ ─ ─ ⌐ ↕╣

╕⇔√⁹↓─ ⁸ ה ≤ ─ ⅛∫√

⌐ ╩↔ ™√∞⅝╕⇔√⁹> 

 

 

 

 

 

 

 

 

  

ה  ꜟכꜙ☺◔☻

⌂ ה ╩⅔ ™⇔╕∆⁹ │ ⱱכⱶⱭכ☺╩ ™╕∆⁹ 

ה ה  / ™ ╦∑   ╘ ╡ 

ה  

 

 

 

SGEPSSⱨ꜡fi♥▫▪  

ꜟ♄ⱷꜝ꜡כ○  

 

 

 

 2  

 8  

 1  

 2  

SGEPSS  12  

 

 5 7 10 1  

  

 1  

SGEPSS Calendar 
19- 07- 28₩08- 02 

19- 09- 05₩06 

19- 10- 23₩27 

19- 12- 09₩13 

20- 05- 24₩28 

20- 06- 28₩07- 04 

20- 08- 29₩09- 05 

AOGS2019 16th Annual Meeting Singapore  

URSI- Japan Radio Science Meeting  

146  SGEPSS ⅔╟┘  

AGU Fall Meetin g San Francisco  

JpGU- AGU Joint Meeting  

AOGS2020 17th  Annual Meeting Korea  

XXXIIIrd URSI General Assembly and Scientific Symposium Rome  
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ꜞ☻♩ 

─ │⁸ ─ ≤⇔≡⁸ 

⅔╟┘ ─ ⌐ ↕╣≡™╕∆⁹ 

2  

 208- 0022 

3 25 1 

tel. 042- 516- 9762 

fax. 042- 516- 9763 

URL http://www.tierra.co.jp/  

 

 

 

 

 

 

 

2  

  

 485- 8561 

1200 

tel. 0568- 79- 2113 

URL http://www.mhi.co.jp 

 

 

 

 158- 0083 

5- 27- 5- 804 

tel. 03- 3718- 7500 

fax. 03- 3718- 4406 

URL http://www.terrapub.co.jp/  

 

 

 

 

 

 

 

 

 180- 0006  

 3- 27- 26  

tel. 0422- 37- 2477 

fax. 0422- 37- 2478 

URL http://www.clovertech.co.jp/ 

 

 

 261- 8588  

 1- 9- 3  

 

tel. 043- 299- 3246 

fax. 043- 299- 3011 

URL http://jp.fujitsu.com/  

 

 

 

 

 

 

 

 372- 8585  

 2223  

tel. 0270- 32- 1113 

fax. 0270- 32- 0988 

URL http://www.meisei.co.jp/ 

 

 

 

 101- 0061 

2- 4- 1   

TUG- I  4F 

tel. 03- 6261- 2290 

fax. 03- 4496- 4557 

URL https://www.editage.jp/  

 

 

 

 

 

 

 

 

 108- 0014 

 4  2- 3  NMF  3F 

tel. 03- 6414- 2766 

fax. 03- 6414- 2772 

URL http://www.nmconsults.co.jp/ 

http://www.tierra.co.jp/
http://www.mhi.co.jp/
http://www.terrapub.co.jp/
http://www.clovertech.co.jp/
http://jp.fujitsu.com/
http://www.meisei.co.jp/
https://www.editage.jp/
http://www.nmconsults.co.jp/
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ꜞ☻♩ 

Exelis VIS   

 

113- 0033  

1- 20- 3  3F 

tel. 03- 6801- 6147 / fax. 03- 6801- 6148 

 

550- 0001  

1- 1- 23  

 5F 

tel. 06- 6441- 0019 / fax. 06- 6441- 0020 

Email: sales_jpexelisvis.co.jp 

URL http://www.exelisvis.com/ 

 

 

 

 

 

 

 

 

105- 6005 

4- 3- 1 

5  

tel.  03- 4533- 8263  

fax.  03- 4533- 8081 

URL http://www.springer.com/ 

 

 

 

 

101- 0021 

2- 14- 10 

2 402A 

tel. 03- 3525- 8001 

fax. 03- 3525- 8002 

URL https://www.ulatus.jp/  
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