
 

 

 

 

 

 

25  

1000  

 

 

 

 

 

 

 

 

 

 

 

26 2014  

  



 

 

 

 



 

 

 

  

 

⌐≈™≡ ┘ ─ ╩ ∆╢√╘⁸ ⁸ ▪

ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔™≡⁸ ≤

⌂╢ ┘ ─ ╩ ⇔√⁹ ⇔√ ≢ ╩ ℮√╘⁸

─√╘⌐ ⇔⁸2014 ⌐ ⇔√ ⱴ♬ꜙ▪ꜟ╩ ™√⁹ 

 

│ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸

≢ ⇔⁸ ה │ ▪ꜟⱪ☻ ﬞ ≢ ⇔

√⁹ │ ⇔√ ◘▬♩≢ ╩ ⅜♃כ♦√∂ ╠╣√⁹ ╩ ♃כ♦√∂

⌐╟╡ ─ ⁸ ─ ⁸ ─ ╩ ∫√⁹ 

 

│⁸ ─ ﬞ ≢ ⇔√⁹ ─ ﬞ ─ ─

│ 28 ≢№∫√⁹ ─ ≤ ╦∑≡ ◘▬♩ 16ⱪ꜡♇♩⌐≈™≡⁸ ⁸

⁸ ─ ╩ ⇔√⁹ 

 

Ɫ▬ⱴ♠ │⁸ │ ▪ꜟⱪ☻ ≢ ⇔√⁹ ▪ꜟⱪ☻

≢ ╩♃כ♦√╣╠ ™≡⁸ ─ ╛ ─ ≤─ ╩ ═√⁹ 

 

ⱨ▼ⱡ꜡☺כ │ ⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻ ⁸

≢ ⇔√⁹▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸ ↕╣√ ─ ⌐╟

╡ ⱪ꜡♇♩⌐≈⅝ ─ ╩ ⇔√⁹ ⌐╟╢ │ ─╖≢
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⁸ ▪ꜟⱪ☻ ≢│ ⅜ ↕╣√⁹∆═≡─◘▬♩╩ ∆╢≤ ─

⅜ ↕╣√⁹ 

 

│ ≢ ⇔√⁹2013 │ ╩ ∂≡ 15 ⅜

↕╣√⁹2009 2013 ─ ╩ ∂≡ ↕╣√ │ 23

≤⌂∫√⁹ ─ │ ╠╣╢╙──⁸∕─ ⌐≈™≡│ ─ ╩╖

≡ ∆╢ ⅜№╢⁹ 
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Summary  

 

1. To characterize  the biodiversity and ecosystem function in an Alpine ecosystem, we 

conducted a survey o f the bioindicator s and abio tic conditions  on Mt. Daisetsu, the  

Northern Japanese Alps (Mt . Tateyama and the area ranging from Mt. Chogatake 

to Mt. Jonen), Mt. Hakusan, Mt.  Kita -dake in  the Southern Japanese Alps , and  

Mt. Fuji. For all sites , the same research methods were used as those described in  

the survey manual that was revised in June  2013. 

 

2. The air temperature  survey was conduct ed on Mt. Daisetsu, the Northern Japanese 

Alps (Mt . Tateyama and the area ranging from Mt. Chogatake to Mt. Jonen), Mt. 

Hakusan, and Mt.  Kita -dake in  the Southern  Japanese Alps ; ground  surface 

temperature  was investigated at all  sites, except the area ranging from Mt. 

Chogatake to Mt. Jonen in the  Northern Japanese Alps . We were able to obtain 

data throughout the winter season at  all investigated sites (from autumn 2011 to 

winter 2012). These data enabled us to estimate the duration of snow cover and the 

freeze period and to calculate  the cumulative temperature.  

 

3. Vegetation was investigated in  Minami -Ryuga-banba on Mt . Hakusan . Twenty  

eight vascular plan t species were found on an observation plot in 

Minami -Ryuga-banba on Mt . Hakusan.  The differences  of the number of species, 

vegetation cover ratio and the composition of life form  were compared, using the 

data from the 16 plot of 5 site combined with resul ts from previous years .  

 

4. The shoot elongation of Siberian dwarf pine (Pinus pumila ) was investigated at  Mt. 

Kita -dake in the Southern Alps  this year . The long-term changes in the growth , and 

the relationship between the shoot elongation and temperature  in  the previous year 

were examin ted, using the data from the  2 plot of Mt. Kita -dake in the Southern  

Alps  this year . 

 

5. Flowering phenology was investigated on Mt. Daisetsu, Mt. Tateyama in  the 

Northern Japanese Alps, Mt. Hakusan, Mt. Kita -dake in  the Southern  Japanese 

Alps , and Mt. Fuji. Flowering stage was identified  by visually examining 

photograph s taken with  a time -lapse camera. We examine d the flowering stage of 1

9 species for each site  by using photographs. The flowering stage of  12 16 

species was investigated by a visual survey on Mt. Daisetsu.  



 

 

 

 

6. Butterfly  investigations  were conducted on Mt. Daisetsu, the Northern Japanese 

Alps (the area ranging from Mt. Chogat ake to Mt. Jonen), Mt. Hakusan , and Mt. 

Kita -dake in  th e Southern Japanese Alps.  Four  species of alpine butterflies were 

found on Mt. Daisetsu, 5 species in the Northern Japanese Alps, 2 species on Mt. 

Hakusan , and 1 species on Mt. Kita -dake in  the Souther n Japanese Alps. Eight 

species of alpine butterflies were found  from these 4 site in total.   

 

7. Ground beetles were investigated on Mt. Hakusan. Fif teen species belonging to 4 

families were found in FY 2013 . Based on the investigation in FY 2009 -2013, 23 

species of ground beetles belonging to 4 families were found. Some species showed  

interannual variability  in their population ; however, further examination s are 

needed to identify the factors that affect this  variability.  

 

8. Bumblebee investigations were conduc ted on Mt. Daisetsu and in the area ranging 

from Mt. Chogatake to Mt. Jonen in  the Northern Japanese Alps. Five  species and 3 

species of bumblebees were found  in the respective study areas . The l arge earth 

bumblebee (Bombus terrestris ), which has classifie d as an invasive alien species in  

Japan by the Mini stry of the Environment, was  found on Mt . Daisetsu  outside the 

line transect . Bombus diversus , which is lowland  bumblebees, was found in the area 

ranging from Mt. Chogatake to Mt. Jonen in the Northern Jap anese Alps  for the 

first time this year . 
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⸗♬♃ꜞfi◓◘▬♩ 1000│⁸ ─ ₁⌂♃▬ⱪ─ ⌐≈™≡⁸ 1000─

◘▬♩⌐⅔™≡ ⇔≡ ╩ ™⁸ ─ ≤⌂╢ ─ ─ ─♦

╩♃כ ⇔≡™ↄ ≢№╢⁹ 

 ⸗♬♃ꜞfi◓◘▬♩ 1000 ≢│⁸ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸

⁸ ▪ꜟⱪ☻ ┘ ╩ ◘▬♩≤⇔ 1- 1 ⁸ᵑ ⁸ᵒ ה

⁸ᵓ ⁸ᵔⱢ▬ⱴ♠ ⁸ᵕ ⱨ▼ⱡ꜡☺⁸כᵖ♅ꜛ► ⁸ᵗ

⁸ᵘⱴꜟⱢ♫Ᵽ♅ ⌐≈™≡⁸ ╩ ∫≡™╢⁹ 

 │⁸2008 ⌐ ◘▬♩─ ╛ ─ ╩ ™⁸2009 ⌐ ┘

▪ꜟⱪ☻ ⌐⅔™≡ ╩ ⇔√⁹∕⇔≡⁸2010 │ ┘ ▪ꜟⱪ☻

⌐ ⅎ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⌐⅔™≡╙ ╩

⇔√⁹ 

1- 1 1000  
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⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔

™≡⁸ 2012 ⌐ ╩♃כ♦╠⅛כ●꜡√⇔ ⇔⁸ ⅝ ╩♃כ♦⅝

∆╢√╘⌐ ╩ ∫√⁹ 

─ ⌐≈™≡│⁸ ⅜♃כ♦≢ ≢⅝⌂⅛∫√√╘⁸

☿fi♃כ─ ↔╩♃כ♦─כ●꜡─ ™√⁹ 

 

ה  

⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔™≡⁸ 2012

⌐ ╩♃כ♦╠⅛כ●꜡√⇔ ⇔⁸ ⅝ ╩♃כ♦⅝ ∆╢√╘⌐ ╩

∫√⁹ 

↓╣╕≢│ │כ●꜡ 10 ⅔╟┘ ⌐ ⅛ ∏≈ ⇔⁸

│כ●꜡ ⌐ ⅛ ⇔≡™√⅜⁸ ⅛╠│ │כ●꜡ 10 ⌐

╩ ╘≡ ⅛ ⌐ ∏≈ ⇔⁸ ╙כ●꜡ ∂ↄ ⅛ ⌐

∏≈ ∆╢↓≤≤⇔√⁹ 

─ B D ⌐≈™≡│⁸ A ≤ ∂

─♃כ♦╠⅛≥↓╢№≢ ╩ ╦⌂⅛∫√⁹ 

 

 

─ ﬞ ─ⱪ꜡♇♩⌐⅔™≡⁸ ╩ ⇔√⁹ 

ⱪ꜡♇♩⌐ ↕╣√ │ ×10 ≢⁸ ╩ × ─◘Ⱪ◖

♩כꜝ♪ 10 ⌐ ⇔⁸↕╠⌐∕─ ╩ 10 ×10 ─ⱷ♇◦ꜙ⌐ ↑ ≈╕╡⁸ ─

√╡─ⱷ♇◦ꜙ │ 1000 ⁸ ⱷ♇◦ꜙ ⌐ ⇔√ ─ ╩

⇔√⁹╕√⁸ ◘Ⱪ◖♪ꜝכ♩ ─ ┘ ה ⁸ ⁸ ─ ╩

⇔⁸ ⌐╟╢ ╙ ⇔≡ ∫√⁹╕√⁸◘Ⱪ◖♪ꜝכ♩↔≤⌐♬ⱱfi☺◌

─ ⌐╟╢ ─ ╛ ╩ ⇔√⁹ 

 

Ɫ▬ⱴ♠─  

▪ꜟⱪ☻ ⌐⅔™≡⁸∕╣∙╣ 20 ╩ ⇔⁸ ⅛╠ ╕≢─ ↕

┘ ⁸ 20 ─ ╩ ⇔√⁹ 

 

ⱨ▼ⱡ꜡☺כ 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│ ⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻

⁸ ⌐⅔™≡⁸∕╣∙╣ ≈─ⱪ꜡♇♩⌐▬fi♃כⱣꜟ◌ⱷꜝ╩ ⇔√⁹
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│⁸ ↕╣√ ⅛╠ ≢⁸ ╩ ∆╢ ─

─ ⌐ ≢ ∫√⁹√∞⇔⁸2012 10 ⅛╠ 2013 ╕≢ ⇔√

─ ◖ⱴ◒◘ ⌐≈™≡│⁸ │ 12 ≢ ∫√⁹ 

⌐╟╢ ≢│⁸ ─ ≈─ⱪ꜡♇♩⌐⅔™≡⁸ ⌂ ♃▬ⱪ⌐ 10 ×
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╩ ≢ ⇔√⁹ 
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⇔⁸ ─ ≢ ┼ ⇔⁸ ⇔√♅ꜛ►─℮∟ ≤⇔≡ ⇔√ ⌐

≈™≡ ─ ╩ ↑ ╩ ⇔√⁹╕√⁸ ⌂ │ ⌐ ♃כ♦≡⇔

╩ ⇔√⁹ 

⁸ ⁸ ▪ꜟⱪ☻ ─∕╣∙╣ ≈─ⱪ꜡♇♩⁸ ▪ꜟⱪ☻ ﬞ

─ ≈─ⱪ꜡♇♩⌐⅔™≡⁸ ╩ ⇔√⁹⅔ ─ ⌐ 100 500

╩♩כꜟ─ ⇔⁸ 14 ⌐⅛↑≡ ↔≤⌐⁸ 15 30 ≢ ∆╢⅛⁸

№╢ ∑╢ ≢ ⇔√♅ꜛ► ─ ≤ ╩ ⇔√⁹ 

 

 

─ ≈─ⱪ꜡♇♩⌐⅔™≡⁸20 ─ⱪꜝ☻♅♇◒◌♇ⱪ 70mm ╩ ⱪ꜡

♇♩⌐ ⇔⁸∆⇔ 10 ⁸◘♫◑ 10 ╩ ≤⇔≡ ™√Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇
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2- 6 a  
◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Ca ◖

ⱴ◒◘  

2012/10/3 2013/10/2  

2 ▪ꜟⱪ

☻  

2Ca 

 

2012/9/19 2013/10/13 2013/6/28 ⁸ ≤

│ ╘≡ ⁹ 

3 ▪ꜟⱪ

☻ ﬞ

 

3Aa  2012/7/3 2013/6/27  

4  4Aa  2012/9/29 ⅜♃כ♦≢ 2013/10/15 ≢⅝⌂

⅛∫√√╘⁸☿fi♃כ ─

꞉▬ꜘ꜠☻ ≤╪⅔כ●꜡

≤╡ Jr.Wireless RTR- 52(

♥▫▪fi♪♦▬)─♦

fi♃♩⁹♃כ ─ ─

│ ⁹ ─ │

≢⁸☿fi◘כ─ ╡⌐ ─

⅜≢⅝⁸ ⌂ ─ ⅜

≢⅝≡™⌂™ │

≢⅝⌂™⁹ 

5 

 

▪ꜟⱪ

☻  

5Aa  2012/9/11 2013/9/13  

6  6Ba1 

 

2012/7/2 2013/11/2  

6  6Ba2 

 

2012/1/5 2013/11/2  
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2- 7 b  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Ab 

 

2012/9/21 כ●꜡2012/9/21 2013/10/5  

2013/6/29 ⁸ 10 No.2

 

2013/7/17 5cm  

1  1Bb 

 

2012/9/21 כ●꜡2012/9/21 2013/10/5  

2013/7/17 ⁸ 10 No.2

 

2013/7/17 5cm  

1  1Cb 

◖ⱴ◒◘  

2012/9/5 2013/10/2 2013/6/26 ⁸ 10 No.2

 

2013/6/26 5  

1  1Db 

 

2012/9/5 2013/10/2 2013/8/2 ⁸ 10 No.2

 

2013/8/2 5  

⅜ ⌐ ⇔

≡™╢ⱪ꜡♇♩⁹ 

2 ▪ꜟⱪ

☻  

2Ab 

 

2012/6/4 2013/10/4 2012/ 9/ כ●꜡⌐14  

2013/ 8/ ♃כ♦⌐13 ≤꜡

─כ● ⁸ ⁸ 10

No.2  

GPS ╩  

2 ▪ꜟⱪ

☻  

2Bb 

 

2012/6/4 2013/10/4 2012/ 9/ כ●꜡⌐14  

2013/ 8/ ♃כ♦⌐13 ≤꜡

─כ● ⁸ ⁸ 10

No.2  

GPS ╩  

─♃כ♦⁸≢ ⅜

≢⅝⌂™ ∞∫√⅜⁸꜡●

│כ ⇔≡⅔╡ ⁹

─ │♃כ♦ ⌐

♄►fi꜡כ♪╩ ⇔

⁹ 

4  4Bb 

ﬞ  

2012/10/11

2013/10/15⁸ 

10 _No.2│

2013/8/4  

─

♩▬◘│כ●꜡ ─

 ⁹כ●꜡

4  4Cb 

 

2012/10/11  

2013/10/15 

│2012/10/10 ⁸

10 _No.2│

2013/8/4  

─

♩▬◘│כ●꜡ ─

 ⁹כ●꜡

4  4Db 

ﬞ  

2012/10/12

2013/10/15 5 │

2012/10/13 ⁸ 10

_No.2│2013/8/4  

─

♩▬◘│כ●꜡ ─

 ⁹כ●꜡
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2- 7 b  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

5 ▪ꜟⱪ

☻  

5Bb ⱪ꜡

♇♩B  

2012/10/23

2013/10/20 

─╖⁹√∞⇔⁸

≈ ⇔≡ ⇔≡⅔╡⁸╙

℮1 ♃כ♦│ ≢⅝∏⁹

ⱪ꜡♇♩ID 5Bb│♃כ♦

─◘▬♩ ⅜♃כ♦כ●꜡

⁹ 

5 ▪ꜟⱪ

☻  

5Cb ⱪ꜡

♇♩A  

2012/7/1 2013/10/20 ─╖⁹ 

2013/6/30 2013/10/20 ⁸ 10 ⁹◘▬♩

⌐ ☿fi◘כ ⅝ ╩

⇔√⁹ 

2012/10/24

2013/10/20 

⁸ 10 ⁹◘▬♩

⌐ ☿fi◘כ ⅝ ╩

⇔√⁹ 

2012/10/24 2013/6/29 ⁸ 10 ⁹◘▬♩

⌐ ☿fi◘כ ⅝ ╩

⇔√⁹ 

2012/6/30 2013/6/29 ⁸ 10 ⁹◘▬♩

⌐ ☿fi◘כ ⅝ ╩

⇔√⁹ 

6  6Ab 

A  

2012/8/2 2013/8/31 ⁸10  

6  6Bb 

 

2013/5/21 2013/11/2 ⁸ 5 ⁸10  

6  6Cb 

B  

 ∂ ≢№╢↓≤⅛╠⁸

─♃כ♦│ ╩⇔⌂⅛∫

√⁹ 

6  6Db 

C  

 ∂ ≢№╢↓≤⅛╠⁸

─♃כ♦│ ╩⇔⌂⅛∫

√⁹ 

6  6Eb 

D  

 ∂ ≢№╢↓≤⅛╠⁸

─♃כ♦│ ╩⇔⌂⅛∫

√⁹ 
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2- 8 c  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Ac   2013 │ ∑∏ 

1  1Bc   2013 │ ∑∏ 

1  1Cc ◖ⱴ◒◘   2013 │ ∑∏ 

1  1Dc   ⅜ ⌐

⇔≡™╢ⱪ꜡♇♩⁹

2013 │ ∑∏ 

2 ▪ꜟⱪ

☻  

2Ac   2013 │ ∑∏ 

2 ▪ꜟⱪ

☻  

2Bc   2013 │ ∑∏ 

4  4Bc ﬞ

 

 2013 │ ∑∏ 

4  4Cc   2013 │ ∑∏ 

4  4Dc ﬞ  2013/8/12⁸13  

5 ▪ꜟⱪ

☻  

5Bc ⱪ꜡♇♩B   2013 │ ∑∏ 

5 ▪ꜟⱪ

☻  

5Cc ⱪ꜡♇♩A   2013 │ ∑∏ 

6  6Ac   2013 │ ∑∏ 

6  6Bc   2013 │ ∑∏ 

6  6Cc   2013 │ ∑∏ 

6  6Dc   2013 │ ∑∏ 

6  6Ec   2013 │ ∑∏ 
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2- 9 d  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦  ♃כ♦ 

 

 

─♃כ♦  

1  1Id    2013 │ ∑∏ 

1  1Jd ◖ⱴ◒◘    2013 │ ∑∏ 

2 ▪ꜟⱪ

☻  

2Dd ╖ↄ╡⅜    2013 │ ∑∏ 

2 ▪ꜟⱪ

☻  

2Ed    2013 │ ∑∏ 

4  4Bd ﬞ

 

  2013 │ ∑∏ 

4  4Hd    2013 │ ∑∏ 

5 ▪ꜟⱪ

☻  

5Dd  2013/9/14 20  1993 2012  

5 ▪ꜟⱪ

☻  

5Ed  2013/9/14 20  1993 2012  
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2- 10 e  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Ce 

◖ⱴ◒◘  

2012/10/3 2013/6/25 Ltl Acorn 5210A NO:106024772 

 

2013/6/25 10/2 Ltl Acorn 5210A NO:106024760 

2013/9/6- 10/2│ ⅜

 

1  1De 

 

2013/6/26 10/2 Ltl Acorn 5210A NO:106024771 

 

2 ▪ꜟⱪ

☻  

2Ae 

 

2013/ 7/ 11 10/4 SG560P- 8M(NO:130308775) 

GPS ╩ ⁹2013/07/19◌

ⱷꜝ⅜ ─ ≢☼꜠≡™

√⁹Ɫ◒◘fi▬♅◕⅜ ⇔ ╘

≡⅔╡⁸ ⇔√ ⅜№

╢⁹ ⌐ ⅜ ∫≡™√

⅜⁸ │ ╠╣√⁹ 

2 ▪ꜟⱪ

☻  

2Be 

 

2013/5/7 10/4 Ltl Acorn 5210A NO:106015005  

GPS ╩            

2013/06/21⌐◌ⱷꜝ⅜ ─

⌐╟╡ ╣≡™√⁹ │◌

ⱷꜝ⅜ ↕╣∏⌐ ⅝⅜

⇔≡™╢↓≤⅜ ⅛∫√⁹ 

4  4Ce 

 

2013/7/22 10/15 Ltl Acorn 5210A NO:106003915 

⁸ ♩ⱦ≢℮╕ↄ ≢

⅝∏⁹ 

4  4He  2013/7/22 10/15 

2013/7/22 9/26  

Ltl Acorn 5210A NO:106015006 

⁸ ♩ⱦ≢℮╕ↄ ≢

⅝∏⁹ 

BackUp ⌐ ⇔√KADEC- EYEII

╩♃כ♦─  

5 ▪ꜟⱪ

☻  

5Be ⱪ

꜡♇♩B  

2013/6/30 7/9 Garden Watchcam 

─ ≤╙◌ⱷꜝ⅜ ╣≡

™√⁹◌ⱷꜝ─ ⅝⅜ ╦∫√√

╘⁸ ≢⅝⌂⅛∫√⁹ 

5 ▪ꜟⱪ

☻  

5Ce ⱪ

꜡♇♩A  

2013/6/29 9/6 Garden Watchcam 

─ ≤╙◌ⱷꜝ⅜ ╣≡

™√⁹ │≢⅝√⁹ 

6  6Be 

 

2013/5/21 5/24 Garden Watchcam 

7/27╟╡ ╟↑╩≈↑≡ ╩

∫√ᵑ☻♃כ♩Ⱳ♃fi╩ ∆

⅜⁸℮╕ↄ ⅜ ╦╣⌂™⁹o

⇔√ ─ ≤▬fi♃כ

Ᵽꜟ─ ⅜ ⇔⌂™⁹ 

6  6Be 

 

2013/5/21 6/21⁸7/ 31

9/6 

 

Garden Watchcam 

7/27╟╡ ╟↑╩≈↑≡ ╩

∫√ᵑ☻♃כ♩Ⱳ♃fi╩ ∆

⅜⁸℮╕ↄ ⅜ ╦╣⌂™⁹o

⇔√ ─ ≤▬fi♃כ

Ᵽꜟ─ ⅜ ⇔⌂™⁹ɔ

╩ ⇔≡⅛╠⁸30 ≢ ⅜

╦∫≡⇔╕∫√⁹ 
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2- 11 f  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦   

1  1A  

 

2013/6/1⁸6/6⁸6/10⁸6/12⁸6/22⁸6/26⁸7/1⁸7/2⁸7/3⁸

7/6⁸7/11⁸7/12⁸7/14⁸7/15⁸7/17⁸7/20⁸7/22⁸7/24⁸7/28⁸

7/29⁸7/31⁸8/2⁸8/3⁸8/4⁸8/22⁸8/26⁸8/31 

1  1B  

 

2013/6/26⁸7/1⁸7/2⁸7/3⁸7/6⁸7/11⁸7/12⁸7/14⁸7/15⁸

7/17⁸7/20⁸7/22⁸7/24⁸7/28⁸7/29⁸7/31⁸8/2⁸8/4⁸8/17⁸

8/22⁸8/26⁸8/31⁸9/6⁸9/11 

1  1C  

◖ⱴ

◒◘  

2013/6/1⁸6/6⁸6/12⁸6/13⁸6/17⁸6/21⁸6/26⁸7/1⁸7/2⁸

7/5⁸7/6⁸7/13⁸7/17⁸7/20⁸7/23⁸7/24⁸7/27⁸7/31⁸8/2⁸

8/3⁸8/4⁸8/11⁸8/12⁸8/15⁸8/17⁸8/21⁸8/24⁸8/26⁸8/31⁸

9/9 

1  1D  

 

2013/7/1⁸7/5⁸7/13⁸7/17⁸7/20⁸7/23⁸7/24⁸7/27⁸7/29⁸

7/31⁸8/3⁸8/4⁸8/11⁸8/15⁸8/17⁸8/21⁸8/24⁸8/26⁸8/31⁸

9/9⁸9/11⁸9/13⁸9/19⁸9/24⁸9/27⁸10/3⁸10/6⁸10/10 

 

2- 12 g  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Fg ♅ꜛ► ♩ꜝfi☿◒♩  2013/7/23⁸7/25  

3 ▪ꜟⱪ

☻ ﬞ

 

3Bg  2013/8/14  

4  4Jg ♅ꜛ► ♩ꜝfi☿◒♩ 2013/8/10  

5 ▪ꜟⱪ

☻  

5Ig ♅ꜛ► ♩ꜝfi☿◒♩ 2013/8/23- 24  

 

2- 13 h  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Ch ♅ꜛ► ◖ⱴ◒◘  2013/7/24  

3 ▪ꜟⱪ

☻ ﬞ

 

3Ch ♅ꜛ► ⱪ꜡♇♩A  2013/8/14   

3 ▪ꜟⱪ

☻ ﬞ

 

3Dh ♅ꜛ► ⱪ꜡♇♩B  2013/8/13  

4  4Ih ╡ ─  2013/8/9  

5 ▪ꜟⱪ

☻  

5Hh ─  2013/8/23- 24  
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2- 14  i  

◘

▬

♩

ID 

◘▬♩ 

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

4  4Bi ﬞ

 

2013/8/2 8/3  

4  4Ci1  2013/8/2 8/3  

4  4Ci2 2Ɫ▬ⱴ♠  2013/8/2 8/3  

4  4Di ﬞ  2013/8/2 8/3  

 

2- 15 j ⱴꜟⱢ♫Ᵽ♅  

◘

▬

♩

ID 

◘▬♩

 

ⱪ

꜡♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Gj1 ⱴꜟⱢ♫Ᵽ♅

♩ꜝ

fi☿◒♩

 

2013/7/17 ⁸

7/28⁸8/3 

│ ╩ ╘≡⁸6/23⁸6/3⁸7/15⁸

7/17⁸7/21⁸7/28⁸8/3⁸8/13⁸8/21⁸8/29

─10 ╩ ∫√⁹ ─ ⅛

╩♃כ♦─7/17⁸7/28⁸8/3√∫ ∆╢⁹

╩ ⇔≡⁸☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅

│ ↕╣⌂⅛∫√⁹ 

1  1Hj1 ⱴꜟⱢ♫Ᵽ♅

♩ꜝ

fi☿◒♩

 

2013/7/21⁸

8/6⁸ 8/21 

│ ╩ ╘≡⁸6/13₩9/11─

⌐15 ╩ ∫√⁹7/21⁸8/6⁸ 8/21

─3 ╩♃כ♦─ ∆╢⁹ ╩ ⇔

≡☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅│⁸8/6⁸

8/21⁸9/2⁸ 9/11─ ⌐⁸ 6

↕╣√⁹⇔⅛⇔⁸™∏╣╙ꜝ▬fi♩ꜝfi

☿◒♩ ≢─ ⌐│ ╠⌂⅛∫√⁹ 

3 ▪ꜟ

ⱪ☻

ﬞ

 

3Ej1 ⱴꜟⱢ♫Ᵽ♅

 

2013/7/12⁸

8/5⁸8/19 
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ה  

┘ ה ╩♃כ♦─ ™≡⁸ ᵑ ᵓ⌐╟╢ ה ╩ ∫

√⁹ ⌐│ ⅜♃כ♦─ ≢№╢√╘⁸ 2013 ─ ⌐⅔™≡│ 2012

⅛╠ 2013 ╕≢─ ╩♃כ♦─ ™√⁹ 

 

ᵑ ⌐╟╢ ─ ⁸ ─  

⌐ ⅜╖╠╣╢ ─ⱪ꜡♇♩⌐≈™≡│⁸2010 ⅛╠ ⇔≡™╢ ─

≢₈ ─ ₉╩ ⇔√⁹ 

─  

2006 ה ⌐ ™⁸ 3.2ϴ ⁸ ─ 11 ─♪כ◖꜠

─ ⅜±0.22ϴ ─ ╩₈ ╡₉≤╖⌂⇔√⁹ 

₈ ה ╡₉≤ ↕╣√ ⅜ ≢╙№╢ ╩₈ ₉≤∆╢⁹ 

│ ה ─ ⁸ ─ 31 ╕≢─ ─ ≤∆╢⁹ 

2012 ≢№╣┌ │ 2011 2012 31 ⁹  

─ ה ⌐⅔↑╢ ─ ╩ ⌐ ⅜ ⌂⇔─ ╩ ™

≡ 30 ⌐╦√╢≤⅝⁸∕─ ⅛╠ ╕≢─ ╩₈ ─

₉≤∆╢⁹√∞⇔ 

 ─ ↕⅜ 10 ─ ⅜ ≈№╢ │⁸∕─ ─ ╕√│ ⌂

⇔─ ⅜ ⌂╠┌∕─ ≈─ ╩ ∂≡ ⅜ ⇔√╙─≤╖⌂∆⁹

─ ↕⅜ 10 ─ ⅜ ≈ №╢ ⌐╙⁸ ╡№∫√ ≈─ ⌐

≈™≡∕╣∙╣ ≤ ⌐ ╡ ℮⁹ 

 ↓─ ⌐╟╢ ⅜⁸ ⌐ ≈ №╢≤⅝│⁸∕╣╠╩ ⁸

⁸ההההה⁸ ≤∆╢⁹ 

₈ ה ─ ₉│⁸ ─ ─ ╩≤╢⁹ 

₈ ה ─ ₉│⁸ ─ ─ ╩≤╢⁹ 

 

⌐ ™╢ │ ≢⌂ↄ⁸ ≢ ⁹ 

≢│ ≤ ⌂╡ ─ ╛ ─ ╙№╢√╘⁸ ⌐

╩ ≤∆╢⁹ 

 

 

2006 ─ ⌐⅔↑╢ ─ ⅛╠

─ . 68 5 489-496  
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⌐⅔↑╢ ─  

 

ừ ─  

₈ cm₉│ ─ ╩ ⅜ ∫√ ─↓≤⁹₈ ⌂⇔₉│ ⅜

ↄ⌂™⅛⁸ ─ ─ ╕≢│ ⅜ ∫≡™⌂™ ─↓≤⁹ 

 

ừ  

cm ⌐ ∆╢ ╩ ╘╢⁹ 

 

ừ ─ ≢│ ─₈ ₉╩ ™╢  

 

▪ ─ ╘  

─ ↕⅜ ⌂⇔╩ ™≡ 30 ⌐╦√╢≤⅝⁸∕─ ⅛╠ ╕≢─

╩ ≤∆╢⁹√∞⇔ 

ᵑ ─ ↕⅜ 10 ─ ⅜ ≈№╢ │⁸∕─ ─ ╕√│

⌂⇔─ ⅜ ⌂╠┌∕─ ≈─ ╩ ∂≡ ⅜ ⇔√╙─≤╖⌂∆⁹

─ ↕⅜ 10 ─ ⅜ ≈ №╢ ⌐╙⁸ ╡№∫√ ≈─

⌐≈™≡∕╣∙╣ ≤ ⌐ ╡ ℮⁹ 

ᵒ ─ ─ │ ─ ↕─ ⌐╟╢ ─ ≢ ╘╢⁹ 

ᵓ ↓─ ⌐╟╢ ⅜⁸ ⌐ ≈ №╢≤⅝│⁸∕╣╠╩ ⁸

⁸ההההה⁸ ≤∆╢⁹ 

 

▬ ⌐ ∆╢  

⌐ ∆╢ ≤⇔≡│⁸ ─ ⁸ ⁸ ⁸ ─

⁸ ─ ⅜№╢⁹ 

ᵑ ⌐⅔↑╢ ─ │⁸ ─ ╩≤╢⁹ 

ᵒ ⌐⅔↑╢ ─ │⁸ ─ ─ ╩≤╢⁹ 

ᵓ ⌐⅔↑╢ ─ │⁸ ─ ⅛╠ ─ ─

╕≢─ ≤∆╢⁹ 

ᵔ ⌐⅔↑╢ ─ │⁸ ≢ ⌐ ─№╢ ≤∆

╢⁹ 

ᵕ ─ │⁸ ─ ≤∆╢⁹ ─ ⅜ ≈ №╢

│⁸ ⇔™ ≤∆╢⁹ 

ᵖ ─ ⅛╠─ │⁸ ⅛╠─ ⌐⅔↑╢

─ ─ ≤∆╢⁹ ─ ⅜ ≈ №╢ │⁸ ⇔™ ≤∆

╢⁹ 
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3- 1  

3- 1 │ ─≤╡ ╩ ⇔√ ≢⁸ ⌐ ╩≤╡ ⅜№∫√ ─ ╩

™ ≢ ⇔⁸∕─ │ ─ ⌐⁸ ─ ─ │ ─ ⌐ ≢ ⇔≡

№╢⁹ 

│ 10 ─ ⅜ ─ ─ ≢№╢⁹ │ 10 ─ ⅜ №╢⅜⁸

─ 10 ≤ ─ 63 │ ─ ⅜ ™√╘ ∑∏⁸

≤ 14 │⁸ ─ ─ ⅜ ≢№╢⅛╠ ∆╢⁹ │ 30

─ │⌂™⅜⁸10 ─ ⅜ ↕╣≡ ≤⌂∫√ ≢№╢⁹≥

─ ⌐≈™≡╙⁸ ╩ ≢ ⇔≡№╢⁹ 

 

2005 ─  WEB Ɑכ☺╟╡ 

http://www.data.jma.go.jp/obd/stats/data/kaisetu/index.html  

 

ᵒ ─  

2011 ─ ─ ⁸ ⌐ ─ ≢ ⅜ ⇔⌂™ ⌐≈™≡│

─ ╟╡╙ ─ ─ ⅜∕─ⱪ꜡♇♩─ ⌐ ≤─ ⅜

√⁹∕─√╘⁸ ⌐ ∆╢ⱪ꜡♇♩⌐≈™≡│⁸ 10cm─ ⅜ ϴ

─ ╩⁸₈ ₉≤⇔⁸∕─ ╩ ⇔√⁹ 

 

ᵓ ─  

│↓╣╕≢≤ ∂ↄ 4 1 ≤⇔⁸ ϴ⁸ ϴ⁸10ϴ─ ╩ ⇔√⁹

⅜ ⌡ ─ ⌐⌂╢ ⅜№╢⅛│⁸2011 ⌐ ─╟℮⌐ ↕╣≡™╢⁹

⁸∕╣∙╣─ ─ ╩ ⱨ▼ⱡ꜡☺כ ╛Ɫ▬ⱴ♠─ ─ ⁸

─ ─ ─ ┼ ∆╢ ⅜ ⅎ╠╣╢⁹ 
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ϴ ─ ─ ⅜ ╩ ↑⌂™ ─ ≤⌂╢ ⅜№╢⁹ 

 

ϴ ─ ⌐ ╩ ℮ ─ ─ ≤⌂╢ ⅜№╢⁹ 

 

10ϴ ─ ⌐ ─ ─ ⌐⌂╢ ⅜№╢⁹ 

 

 

√∞⇔⁸Kx=  (ϴה )   t >x xϴ ─ ─ ϴ  

⌂⅔⁸ ▪ꜟⱪ☻ ﬞ ≤ A ⌐≈™≡│⁸ ─

⌐ ⇔√ ♃כ♦╣∙╣⧵│ ─ ≤ ╕≢≢№∫√⁹∕─√

╘ ≢│⁸ ▪ꜟⱪ☻ ﬞ ⌐≈™≡│ 2012 ⅛╠ 10 ╕≢⁸

A ⌐≈™≡│ 2012 ⅛╠ 10 ╕≢≤⁸2013 ⅛╠ 2013

31 ╕≢─ ─ ╩ ╘√⁹ 

 

ה  

ᵑ◘▬♩ ─  

◘▬♩⌐⅔↑╢ ┘ ה ─ ╩◓ꜝⱨ ⇔⁸ Ɑכ☺⅛╠

⇔√⁹ 

- > ) 0 ( 10 t  K10 

- > ) 0 ( 5 t  K5 

- > ) 0 ( 0 t  K0 ä 

ä 

ä  
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a. ─ ⁸ ה  

-30

-20

-10

0

10

20

30

40

1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1 1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1

5cm

10cm

 

3- 2 1Ab   1,950m 

√∞⇔⁸2012/9/21 ╩כ●꜡⌐ ⁹2013/7/17 ⌐ 5 ─ ╩ ⁹ 

-30

-20

-10

0

10

20

30

40

1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1 1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1

5cm

10cm

 

3- 3 1Bb   1,890m 

√∞⇔⁸2012/9/21 ╩כ●꜡⌐ ⁹2013/7/17 ⌐ 5 ─ ╩ ⁹ 

2012  2013  

2012  2013  



 

20 

 

-40 

-30 

-20 

-10 

0 

10 

20 

30 

1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1 1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1

3- 4 1Ca   1,840m 

 

-30

-20

-10

0

10

20

30

40

1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1 1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1

5cm

10cm

 

3- 5 1Cb   1,840m 

√∞⇔⁸ 5 │כ●꜡ 2012/8/14 ⅛╠ 9/5 ╕≢ ⌐ ↄ⁸2013/6/26⌂⅜♃כ♦╘√─ ⌐ ╩

⁹ 10 2012/9/4כ●꜡ ⅛╠ 9/5 ╕≢ ⌐  ⁹⇔⌂♃כ♦╘√─

 

-30

-20

-10

0

10

20

30

40

50

1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1 1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1

5cm

10cm

 

3- 6 1Db  4  1,970m 

√∞⇔⁸2012/9/5 ╩כ●꜡⌐ ⁹2013/8/2 ⌐ 5 ─ ╩ ⁹ 

2013  2012  

2012  2013  

2012  2013  
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b. ▪ꜟⱪ☻ ─ ⁸ ה  

-40 

-30 

-20 

-10 

0 

10 

20 

30 
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3- 7 2Ca   2,840m 
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3- 8 2Ab   2,465m 

√∞⇔⁸2012/9/14 ╩כ●꜡⌐ ⁹2013/8/13 ⌐ 5 ─ ╩ ⁹ 
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3- 9 2Bb   2,705m 

√∞⇔⁸2012/9/14 ╩כ●꜡⌐ ⁹2013/8/13 ⌐ 5 ─ ╩ ⁹ 
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c. ▪ꜟⱪ☻ ﬞ ─ ⁸ ה  
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3- 10 3Aa   2,447m 

 

d. ─ ⁸ ה  
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3- 11 4Aa   2,448m 

√∞⇔⁸ ♃כ♦≢כ●꜡ ≢⅝⌂⅛∫√√╘⁸◘▬♩ ─  ⁹♃כ♦╢╟⌐כ●꜡
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3- 12 4Bb   2,580m 
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2012  2013  

2012  2013  

2012/8/9 ⅛╠ 10/11 │♃כ♦─ ⅜כ●꜡─≡ ╡ כꜝ◄╘√√™≡╣↕↓ ─ ⅜ ™⁹

5 │  ⁹⇔⌂♃כ♦╘√─
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3- 13 4Cb   2,472m 

√∞⇔⁸ │ ⁹2012/3/12 20:00 23:00 ⌐ │♃כ♦─⧵⁸╡№⅜ ⇔≡™⌂™⁹ 
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3- 14 4Db   2,084m 

√∞⇔⁸ 5 │ 2012/8/29 2012/10/13 ─√╘ ⁹ 
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e. ▪ꜟⱪ☻ ─ ⁸ ה  
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3- 15 5Aa  2,880m 

√∞⇔⁸2012/6/29 ⌐ ─ ⅛╠ ─ⱳכꜟ┼ ⇔√⁹ כꜝ◄│ ─ ⇔⁹

2012/6/30 /⁹2012⇔⌂♃כ♦│ 7/ ♩▬◘│♃כ♦─1 ⌐  ⁹♃כ♦─כ●꜡√⇔
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3- 16 5Bb  B  3,010m 

√∞⇔⁸ 10 │◘▬♩ ⌐ ⁹2012/6/30♃כ♦─כ●꜡√⇔ ─ 10  ⁹⇔⌂│♃כ♦─
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3- 17 5Cb  A  2,930m 

√∞⇔⁸ 10 │◘▬♩ ⌐  ⁹♃כ♦─כ●꜡√⇔
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f. ─  
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3- 18 6Ab  A  3,730m 

√∞⇔⁸4 ─ ⁹♃כ♦ ─√╘ 2012/8/2 ╕≢  ⇔⌂♃כ♦─
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3- 19 6Ba1   2,350m 
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3- 20 6Ba2   2,350m 
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3- 21 6Bb1   2,350m 

 

ᵒ ⌐⅔↑╢ ─ ─  

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡│ ─ ⁸ ⁸ ─ ╩ ⌐

⇔√⁹ 

 

3- 1  

1Bb 

( 1890m)
- - - 10/15 7/6 265 11/13 6/26 227 10/19 7/6 261

1Db 

( 1970m)
- - - 10/15 6/28 257 12/11 6/10 183 10/14 7/6 266

2Ab ▪ꜟⱪ☻
 

( 2465m)
- - - 11/1 6/30 242 11/15 7/6 235 10/23 7/11 262

4Cb  
( 2472m)11/15 7/16 244 11/1 7/19 261 11/15 7/23 252 10/23 7/15 266

- - - 11/1 7/14 256 - - - 11/1 7/11 253

4Db 
ﬞ

( 2084m)
11/15 7/8 236 11/1 7/4 246 11/20 7/11 235 11/1 7/12 254

11/15 7/25 253 11/1 7/17 259 11/15 7/28 257 11/1 7/26 268

5Cb ▪ꜟⱪ☻
( )ⱪ꜡♇♩A
( 2930m)

11/17 6/22 218 11/28 6/13 198 11/24 6/12 202 11/14 6/13 212

ⱪ꜡♇♩
2009-10 2010-11 2011-12 2012-2013
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3- 22  
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▪ꜟⱪ☻ 
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▪ꜟⱪ☻ 

 

ⱪ꜡♇♩ A 
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ᵓ ⌐⅔↑╢  

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡ 10cm≢─ ─ ⁸ ⁸ ╩

⌐ ⇔√⁹ 

 

3- 2 10  

1Ab 

( 1950m)
- - - 10/21 5/14 199 10/14 5/13 184 10/19 5/11 205

1Cb 
◖ⱴ◒◘

( 1840m)
- - - 10/30 5/19 202 11/8 4/30 175 11/3 5/13 192

2Bb ▪ꜟⱪ☻

( 2705m)
- - - 11/5 5/26 198 11/9 6/1 206 11/1 5/18 199

4Bb ﬞ

( 2580m)
12/8 5/16 160 12/12 5/24 152 11/16 5/18 171 12/1 5/12 163

5Bb ▪ꜟⱪ☻
( )ⱪ꜡♇♩B
( 3010m)

11/16 6/12 209 11/3 5/15 191 11/25 5/22 180 11/19 5/17 180

6Ab 
A

( 3730m)
- - -

(9/26)
 1)

(6/22)
1)

(236)
1)

(11/1)
2,3)

(6/28)
2,3)

(220)
2,3)

10/26 6/13 227

6Bb 

( 2350m)
- - - - - -

(12/17)
 2)

(4/11)
 2)

(116)
 2)

- - -

6Cb 
C

( 3730m)
- - - - - -

(10/28)
 2)

(6/22)
 2)

(231)
 2)

- - -

6Db 
D

( 3730m)
- - - - - -

(11/2)
 2)

(6/23)
2)

(229)
2)

- - -

ⱪ꜡♇♩
2009-10 2010-11 2011-12 2012-13

 

0  

 

2010- 11 5  

2 2011- 12 4  

3 2012/6/11- 6/27 0  
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3- 23 10  

 

ᵔ ⱨ▼ⱡ꜡☺⁸כⱢ▬ⱴ♠─ ≤─ ╩ ≤⇔√ ─  

ⱪ꜡♇♩─ ┘ ה ╩ ™≡ ⇔√ ╩⁸ ─√╘⌐

ⱪ꜡♇♩ ≢ ⇔√⁹⌂⅔⁸ │ ה ─ ⱪ꜡♇♩ ≢ ⇔⁸

⌐≈™≡│⁸ ╡─ⱪ꜡♇♩─ ╩ ™≡™╢⁹ 
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