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https://www.data.jma.go.jp/sakura/data/sakura2020.pdf8
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(2014)

Turner (2006)

https://www.jstage.jst.go.jp
/article/birdresearch/10/0/1
0_F21/_article/-char/ja/
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https://www.youtube.com/live/oK3bNut3VSQ?si=7KV6ECnBA24YiNgf
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нлнл  όƧƳŀΦƎƻΦƧǇύstart [ ] (naro.go.jp)
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https://www.env.go.jp/earth/ondanka/stop2008/full.pdf
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Climate change and population declines in a long-
distance migratory bird - PubMed (nih.gov)

https://www.env.go.jp/earth/ondanka/stop2008/full.pdf
https://pubmed.ncbi.nlm.nih.gov/16672969/
https://pubmed.ncbi.nlm.nih.gov/16672969/
https://pubmed.ncbi.nlm.nih.gov/16672969/
https://pubmed.ncbi.nlm.nih.gov/16672969/
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2024  (esquire.com)

https://www.esquire.com/jp/lifestyle/a45759557/how-the-sun-solar-maximum-will-affect-birds-migration/
https://www.esquire.com/jp/lifestyle/a45759557/how-the-sun-solar-maximum-will-affect-birds-migration/
https://www.esquire.com/jp/lifestyle/a45759557/how-the-sun-solar-maximum-will-affect-birds-migration/
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 όƪȅƻǘƻπǳΦŀŎΦƧǇύṇ Ḳ  ṇ ṇ

https://wdc.kugi.kyoto-u.ac.jp/wdc/Sec3-j.html
https://wdc.kugi.kyoto-u.ac.jp/wdc/Sec3-j.html
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ЀϺϯЄЄϻ 1995/9/22

ЬϸВϺЄЫϯЅ 1996/1/1

ЀϺϯЄЄϻ 1999/9/11

мжϱϸЯЮ 2000/6/26

χ ϯЮзϸϷϷМЄЄϻ 2000/8/12

ϳϰиЊрϯЮзϸЭЄϼϱ 1991/10/13 ϷРМЄϸЯЮ 2002/1/19

ЂНрЗЄЕЖ 1998/4/3 ϯЮзϸЭЗϽк 2002/5/15

МϼЕϳмЄ 2001/7/25 ϯЮзϸϱЊЄϻ 2003/5/17

ϼРмϺрϼк 2006/3/14 ЂНрЗЄЕЖ 2004/2/29

ЀЄЅкϳЇжЄϻ 2006/8/5 гϺПЮЖз 2004/4/29

ϼРмϺрϼк 2007/1/21 ЀЯрЄϻ 2004/9/22

ϳЌІЇЮ 2007/5/5 МϱϱкЎаБϽЬ 2004/10/6

ЂНрЗЄЕЖ 2009/2/26 ϯЮзϸЇϽкϸЯЮ 2005/8/28

ϺВЌϯЮзϸЭЄϼϱ 2010/1/19 ПЮМЫЄϻ 2006/9/10

ЀЄЅкϳЇжЄϻ 2011/8/5 ЬЇϸϺЎЖз 2006/11/17

ЬЇϸϺЎЖз 2012/9/20 ϯЮзϸϷϽкЄϻ 2007/5/5

ϼРмϺрϼк 2013/2/15 мжϱϸЯЮ 2008/7/15

ЀЄЅкϳЇжЄϻ 2013/5/21 мжϱϸЯЮ 2010/5/29

ϯЮзϸϳЬІЇЮ 2014/7/8 ЀϺϯЄЄϻ 2011/10/17

ϷϳϻϯϱЂ 2017/1/28 ϯЮзϸЀϯЅЂЄ 2014/7/18

ϸϷϽкϯЮзϸЭЄϼϱ 2017/2/6 ϯЄЗϹЄϻ 2015/9/29

ϯЮзϸРк˔ЖϺрϼк 2019/1/20 ЀЯрЄϻ 2017/4/10

МϼЕϳмЄ 2020/1/27 ЀЄЅкϳЇжЄϻ 2019/8/10

χᵓᾆẕ ⁮ Strix χḢ╔Ṝ
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Google Earth
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3 5

Google Earth

This figure is drawn by Lambert projection with the 
geomagnetic north pole at its center (kyoto-u.ac.jp)

Ḳ  AE ṇ ṇ ṡAE Ṣ

https://wdc.kugi.kyoto-u.ac.jp/aedir/ae2/AEObs.html
https://wdc.kugi.kyoto-u.ac.jp/aedir/ae2/AEObs.html
https://wdc.kugi.kyoto-u.ac.jp/aedir/ae2/AEObs.html
https://wdc.kugi.kyoto-u.ac.jp/aedir/ae2/AEObs.html


wind drift
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diffusion
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AE Auroral Electrojet

T

2011/9/30 2012/9/15

ƘǘǘǇǎΥκκƳŀǇǎΦƻƴǘŀǊƎŜǘΦŎŎκŀȊƳŀǇκṇ Ḳ כֿ

https://wdc.kugi.kyoto-u.ac.jp/wdc/Sec3-j.html
https://wdc.kugi.kyoto-u.ac.jp/wdc/Sec3-j.html
https://wdc.kugi.kyoto-u.ac.jp/wdc/Sec3-j.html
https://wdc.kugi.kyoto-u.ac.jp/wdc/Sec3-j.html
https://maps.ontarget.cc/azmap/
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 |  (nict.go.jp)Ḳ

https://swc.nict.go.jp/
https://swc.nict.go.jp/
https://swc.nict.go.jp/
https://swc.nict.go.jp/


55
Ḣ ☼

ꜟᴒḢ ☼

ᶁᴎ ꜗṓḢ

Ḣ

2

ꜗṓḢ

ṓ ᾆẕ

╦

ᵄу֦

 KakiokaMagnetic Observatory (kakioka-jma.go.jp)Ḳ

https://www.kakioka-jma.go.jp/
https://www.kakioka-jma.go.jp/
https://www.kakioka-jma.go.jp/
https://www.kakioka-jma.go.jp/
https://www.kakioka-jma.go.jp/


https://www.nict.go.jp/publication/shuppan/kihou-journal/houkoku67-1_HTML/2021S-03-03.pdf 56
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https://www.nict.go.jp/publication/shuppan/kihou-journal/houkoku67-1_HTML/2021S-03-03.pdf
https://www.nict.go.jp/publication/shuppan/kihou-journal/houkoku67-1_HTML/2021S-03-03.pdf
https://www.nict.go.jp/publication/shuppan/kihou-journal/houkoku67-1_HTML/2021S-03-03.pdf
https://www.nict.go.jp/publication/shuppan/kihou-journal/houkoku67-1_HTML/2021S-03-03.pdf
https://www.nict.go.jp/publication/shuppan/kihou-journal/houkoku67-1_HTML/2021S-03-03.pdf
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https://www.nict.go.jp/publication/shuppan/kihou-journal/houkoku67-1_HTML/2021S-03-03.pdf
https://www.nict.go.jp/publication/shuppan/kihou-journal/houkoku67-1_HTML/2021S-03-03.pdf
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No. χ ᾋ ᾋ ᶘᵓⱠ HYSPLITᵔ Ὣᴮ

1 ЈϱЌϸЄϻ 2005 7Ὦ29
Ằ ╣ ╣ Ӡ

◑ ₳ ЍЭ χ
54(2) 7/26 ͓‹τ᷊Φ₅ϘϦο╣ ϒʻ Ằ ΤϣπσΨʺ ᵤΤϣ ΰθρ―ΠϣϦϥʻ

2 ϯϸϯЄϸБϷЖз 2006 7Ὦ19 ᵤ Ԁ 57(1) 7/12 ͏‹ᴛ τ ϣΠϣϦο ʻ ᵤ Ḱπᵔ ήϦθῇʺ Ϙπ ΰο ʻ

3 ШЄНЄЧзϸр 2006 7Ὦ20ꜟ ⱪ ᾉז ᵤḰ 59(1) 7/11ТϰзСр ᵤ Ϭ τΰΤμο βϥ 4‹χᵰףϬ ᵕΰʺז τ ʻ

4 ПЮϳЌϱЭЄϼϱ 2009 10Ὦ10ꜟⱪ ᾉЕϸж 60(1)

π ḰϘπ ήϦθʺϜΰΨψ ΥЄЦзϯ τΚϤʺ

ζάΤϣ ḰϬ ᴞΰο θΥʺ

10/7˙8τ χ ḰϬ ΰθ18‹χ τ᷊Φ₅ϘЕϸжτ ʻ

5 ϷИϸАЀϳ 2011 6Ὦ6Ἕ ᾉἝ ◕ủ 61(2) ТϰзСрΤϣ Ϭ ΰθ 2‹τТϰзСрπ ΠϣϦʺ5/29τἝ π ʻ

6
ЫЌжЄкМж

ЬІЗϺЕз
2011 6Ὦ8╣ ᾉ ◕ ᴒ ᵤḰ 63(1)

τ μο ΰοΜθΥʺ ựβϥ 2‹χ π ʻ

7/29τ χ Ḱπ᷊Φ₅ϘϦο ʻӠ τ ʻ

7 ЫрϼІЬЇЗϻЖз 2011 7Ὦ16╣ ᾉ ◕ χῈ ᵤ 73(1)
5/14₇τψ τ μο χ ᵤ Ϭ ʻ

2‹Ϭ Ϊο ΰ ᵤϒʻ5/26₇τ ϒ μοӠ ϒʻ

8 ІϿеЄϺз 2012 9Ὦ1
≤ᾉ χ

ᾗᾖ χ
62(2)

8/28ʺ30ρ ⱳΜπ15‹ʺ14‹Υ Ϭ ʻ

ζϦηϦχ Ϭ ᵕβϥϢΞτ Ϭ ᴞΰʺ τ ʻ

9 ϸмзЂрЀϳЎдϳ 2014 9Ὦ25
ᴏ ᾉ ╦Ἤ ⁯

ᾖ ה῝ כּ
65(1)

ᴼ χלḰϘθψ Ϭ ᴞ τʺ

9/21τ Ϭ ᵃΰθ16‹τ᷊Φ₅ϘϦʺ ⁯ τ ʻ

10
МмϱЄкМж

ЬІЗϺЕз
2015 7Ὦ20 ᴏ 50kmχᵤ 66(2) τ μο ΰοΜθΥʺ βϥ 11‹χ‛ τ Μʺ7/17 ʺ ᴏτ ʻ

11 ЎвϳϸЗЍϹр 2015 10Ὦ12u ⅞◕₢◗ׇ 67(1) 23‹Υᴛ ᴟβϥ₇τʺϯзв˔Єар χ ᵤ π᷊Φ₅ϘϦʺ10/8 τ ᵤ τ ʻ

12 ϷИϸАЀϳ 2022 7Ὦ5 ︡ᾉ ◓◕ 73(1)
7/3τᴏ Ϭ ᵃΰθ 4‹τТϰзСрΤ χ ᵤ π᷊Φ₅ϘϦʺ

ζχϘϘỵ Ϙπ ʻζχῇʺ ︡Ϙπӱ ΰθρ―ΠϣϦϥʻ

13
НЙϯБЄкМж

ЬЇЗϻЖз
2022 7Ὦ30 Ằ 23Ỹ χ◕ᵹ 72(2)

Ммϱ ϢϤ τ μο ϒ ʻ

7/26₇τ5‹χ ᵰףχ֬τ Ἆΰʺ Ϭ τ︡μο τ ʻ

14 ϼкМжϳЬБНЮ 2023 9Ὦ3 ᴏ 15kmχᵤ 74(1)
Ϸ˔ІЕжзϯχе˔ϼ χ ϢϤʺϯжТжᵤϬ ʻ Ϭ Πʺ

11‹ᵰףχṓ τ μοʺ Ϭ♯ϙθʻΩῇψ 12‹χֿפΜ τ μο ựᵤϒʻ
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https://www.pnas.org/doi/10.1073/pnas.2212925119

https://scienceportal.jst.go.jp
/newsflash/20221110_n01/

tb!{

https://www.pnas.org/doi/10.1073/pnas.2212925119
https://scienceportal.jst.go.jp/newsflash/20221110_n01/
https://scienceportal.jst.go.jp/newsflash/20221110_n01/
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https://www.nipr.ac.jp/info/notice/20210128.html

64

https://www.nipr.ac.jp/info/notice/20210128.html


https://www.cell.com/current-biology/pdfExtended/S0960-9822(14)01428-6

65
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https://www.cell.com/current-biology/pdfExtended/S0960-9822(14)01428-6
https://www.cell.com/current-biology/pdfExtended/S0960-9822(14)01428-6
https://www.cell.com/current-biology/pdfExtended/S0960-9822(14)01428-6
https://www.cell.com/current-biology/pdfExtended/S0960-9822(14)01428-6
https://www.cell.com/current-biology/pdfExtended/S0960-9822(14)01428-6
https://www.cell.com/current-biology/pdfExtended/S0960-9822(14)01428-6
https://www.cell.com/current-biology/pdfExtended/S0960-9822(14)01428-6
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Tornado Digest
Major outbreak to close April, and the first May threat mid-week
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White-throated sparrows adjust behaviourin response to manipulations of barometric pressure and temperature (weebly.com)
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