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⌐≈™≡ ┘ ─ ╩ ∆╢√╘⁸ ⁸ ▪

ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔™≡⁸ ≤

⌂╢ ┘ ─ ╩ ⇔√⁹ ⇔√ ≢ ╩ ℮√╘⁸

─√╘⌐ ⇔⁸2011 ⌐ ⇔√ ⱴ♬ꜙ▪ꜟ╩ ™√⁹ 

 

│ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸

≢ ⇔⁸ ה │ ▪ꜟⱪ☻ ﬞ ≢ ⇔

√⁹ │ ⇔√ ◘▬♩≢ ╩ ⅜♃כ♦√∂ ╠╣√⁹ ╩ ♃כ♦√∂

⌐╟╡ ─ ⁸ ─ ⁸ ─ ╩ ™⁸ ⌂ ה

╩ ⇔√⁹ 

 

│ ⁸ ▪ꜟⱪ☻ ⁸ ⁸ ≢ ⇔√⁹ ─

│ ◘▬♩─ ⱪ꜡♇♩ ≢ 14 ⁸ ⱪ꜡♇♩≢

21 ⁸ ▪ꜟⱪ☻ ≢ 17 ⁸ ◘▬♩─ ⱪ꜡♇♩≢ 10 ⁸ ﬞ

ⱪ꜡♇♩≢ 24 ⁸ ◘▬♩─ ⱪ꜡♇♩≢ ⁸ ─ ≈─ⱪ꜡

♇♩≢│⁸∕╣∙╣ ≤ ≢№∫√⁹ 

 

Ɫ▬ⱴ♠ ≢│ │ ╩ ∑∏⁸ ╕≢⌐ כ♦√╣╠

♃╩ ™≡Ɫ▬ⱴ♠─ ≤ ─ ≤─ ⌐≈™≡ ╩ ╘√⁹

⌐╟╡⁸ ─ ─ ⌐≈™≡ ⇔√⁹ 

 

ⱨ▼ⱡ꜡☺כ │ ⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻ ⁸

≢ ⇔√⁹▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸ ↕╣√ ─ ⌐╟

╡ ⱪ꜡♇♩⌐≈⅝ ─ ╩ ⇔√⁹ ⌐╟╢ │ ─╖≢

⇔⁸12 18 ─ ╩ ⇔√⁹ ↕╣√ ╩╙≤⌐⁸◘▬♩ ┘

⌐ ╩ ∆╢ ╩ ⇔√⁹ 

 

♅ꜛ► │ ⁸ ▪ꜟⱪ☻ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ≢

⇔√⁹ │ ≢│ ⁸ ▪ꜟⱪ☻ ﬞ ≢│ ⁸ ≢

│ ⁸ ▪ꜟⱪ☻ ≢│ ⅜ ↕╣√⁹ ╩╙≤⌐⁸ ⁸◘▬♩

╛ ─ ╩ ╘╢√╘─ ╩ ⇔√⁹ 

 

│ ≢ ⇔√⁹2011 │ ╩ ∂≡ 15 ⅜ ↕

╣√⁹2009 2011 ─ ╩ ∂≡ ↕╣√ │ 22 ≤⌂



 

 

∫√⁹ ─ │ ╠╣╢╙──⁸∕─ ⌐≈™≡│ ─ ╩╖≡

∆╢ ⅜№╢⁹ 

 

ⱴꜟⱢ♫Ᵽ♅ ⌐≈™≡│ ≤ ▪ꜟⱪ☻ ﬞ ≢ ╩ ⇔√⁹

≢│ ⅜ ⇔√⁹ ▪ꜟⱪ☻ ﬞ ≢│ ─√╘ │

≢⅝⌂⅛∫√⅜⁸ ⌐ ⅜ ↕╣√⁹ ⌐ ↕╣≡

™╢☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅│™∏╣─ ≢╙ ↕╣⌂⅛∫√⁹ 

 



 

 

Summary  

 

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

conducted a survey o f the bioindicator s and abiotic condition s 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 Alps , and  Mt. Fuji. 

For all sites , the same research method s were used as those described in  the survey 

manual that was revised in June 2011. 

 

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

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

and Mt.  Kita -dake in  the Southern Alps ; ground  surface temperature  was 

investigated at  all  sites, except the area rangi ng from Mt. Chogatake to Mt. Jonen 

in the  Northern Alps . We were able to obtain data throughout the winter season at 

all investigated  sites (from autumn 20 10 to winter 201 1). These data enabled us to 

estimate the duration of snow cover  and the freeze perio d and to calculate  the 

cumulative temperature.  Based on these result s, we examined the methods for 

estimat ing  the environmental  condition s. 

 

3. Vegetation was investigated on Mt. Daisetsu , Mt . Tateyama in  the Northern Alps , 

Mt. Hakusan , and Mt. Fuji. Fourteen  vascular plant species were found on an 

observation plot in Kurodake and 21 speci es in  the Ishimuro on Mt. Daisetsu. 

Seventeen species were found on Mt. Tateyama in  the Northern Alps. Ten species 

were found in Mizuyajiri and 24 species in Minami -Ryuga-banba on Mt. Hakusan. 

Eight species were found in a forest  line plot, and 2 and 3 species each were found 

in  2 plots at the top of Mt. Fuji. Based on these results, we examined the methods 

for evaluat ing  the difference s in vegetation between sites and interan nual change s 

in  vegetation . 

 

4. The relationship between the internode elongation of Siberian dwarf pine (Pinus 

pumila ) and temperature  in  the previous  year was examined based on the results of 

surveys conducted in FY 2009 and 2010. Based on these result s, we considered the 

placement of plots for the next FY. No field investigation was conducted for this FY.  

 

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

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



 

 

Flowering stage was identified  by visually examining p hotograph s taken with  a 

time -lapse camera. We examine d the flowering stage of 2 9 species for each site  by 

using photographs. The flowering stage of  12 18 species was investigated by a 

visual survey on Mt. Daisetsu.  

 

6. Butterfly  investigation s were conducted on Mt. Daisetsu, the Northern Alps (the 

area ranging from Mt. Chogatake to Mt. Jonen), Mt. Hakusan , and Mt. Kita -dake 

in  the Southern Alps. Seven species of alpine butterflies were found on Mt. 

Daisetsu, 5 species in the Northern Alps, 2 species on Mt. Hakusan , and 2 species 

on Mt. Kita -dake in  the Southern Alps. Based on these results, we consider ed the 

issures in  comparing  butterflies on their  occurrence among each site and the 

inter annual  change in  their  occurrence.  

 

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

families were found in FY 2011. Based on the investigation in FY 2009, 2010, and 

2011, 22 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 conducted  on Mt. Daisetsu and in the area ranging 

from Mt. Chogatake t o Mt. Jonen in  the Northern Alps. Four species of bumblebees 

were found  on Mt. Daisetsu. In the Northern Alps, the investigation cheduled 

according to the manual was not conducted because of bad weather. However, 2 

species of bumblebees were found on the day before the scheduled investigation. 

The l arge earth bumblebee  (Bombus terrestris ), which has classified  as an invasive 

alien species in  Japan by the Ministry of the Environment, was not found at any of  

the investigated  sites. 
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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 ⸗♬♃ꜞfi◓◘▬♩ 1000 ─ ◘▬♩ 
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ה  

⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔

™≡⁸ 2009 │ 2010 ⌐ ╩♃כ♦╠⅛כ●꜡√╣↕ ⇔⁸ ⅝ ⅝♦

╩♃כ ∆╢√╘⌐ ╩ ∫√⁹ 

≢│⁸ 2011 ⌐ √⌐ ↑╠╣√ ⁸ ─ ≈─ ⱪ

꜡♇♩ ⌐⁸ ה ╩כ●꜡─ ⇔√⁹╕√⁸ ≢│⁸ ⁸

⌐ ∆╢ ─ ≢⁸ ⁸ ┘ ה ╩כ●꜡─ ⇔√√╘⁸

⌐ ⁸ ╩ ∫√⁹ 

 

 

≢│ ≈⁸ ▪ꜟⱪ☻ ≢│ ≈⁸ ≢│ ≈─ⱪ꜡♇♩⌐⅔™≡⁸

╩ ⇔√⁹ ─ ─ⱪ꜡♇♩≢│⁸ ⌐ ╢ ─ ≢⁸

⁸ ╩ ⇔≡ ⇔√ ≢ ╩ ⇔√⁹╕√⁸ ─

≢│ √⌐ ⇔√ ≈─ⱪ꜡♇♩─℮∟⁸ ≈≢ ╩ ⇔√⁹ 

ⱪ꜡♇♩⌐ ↕╣√ │ ×10 ≢⁸ ╩ × ─◘Ⱪ◖

♩כꜝ♪ 10 ⌐ ⇔⁸↕╠⌐∕─ ╩ 10cm×10cm─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♠  

│ ╩ ⇔⌂⅛∫√⁹ 

 

ⱨ▼ⱡ꜡☺כ 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│ ⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻

⁸ ⌐⅔™≡⁸ ⅛ ⌐▬fi♃כⱣꜟ◌ⱷꜝ╩ ⇔√⁹ ↕╣√

⅛╠ ≢⁸ ╩ ∆╢ ─ ─ ⌐ ≢

╩ ∫√⁹⌂⅔⁸ ≢│ ⅜ ╠╣√ ⅜ ↄ⁸▬fi♃כⱣꜟ◌ⱷꜝ

─ ⌐│ ⅜№╡⁸ ⌐ ⇔√√╘⁸ ⌐ ↕╣√ ╩ ╦╡⌐

™√⁹ 

⌐╟╢ ≢│⁸ ⌐⅔™≡ ⌂ ♃▬ⱪ⌐ 10 ×20 ─ ⱪ꜡♇♩

╩ ⇔⁸ ⌐╟╡⁸ ╩ ↄ ─ ≥☺כ♥☻ ╩



 

 

 

≢ ⇔√⁹ 

 

♅ꜛ►  

⁸ ▪ꜟⱪ☻ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⌐⅔™≡ꜝ▬fi♩ꜝ

fi☿◒♩ ≤ ─ ─ ╩ ⇔√⁹ꜝ▬fi♩ꜝfi☿◒♩ ≢│⁸

km ╩♩כꜟ─ ⇔⁸ ─ ≢ ┼ ⇔⁸ ⇔√♅ꜛ►─℮

∟ ≤⇔≡ ⇔√ ⌐≈™≡ ─ ╩ ↑ ╩ ⇔√⁹╕√⁸

⌂ │ ⌐ ╩♃כ♦≡⇔ ⇔√⁹ ≢│⁸⅔ ─ ⌐ 100 500

╩♩כꜟ─ ⇔⁸ 14 ⌐⅛↑≡ ↔≤⌐⁸ 15 30 ≢ ∆╢⅛⁸№╢

∑╢ ≢ ⇔√♅ꜛ► ─ ≤ ╩ ⇔√⁹ 

 

 

⌐⅔™≡ 20 ─ⱪꜝ☻♅♇◒◌♇ⱪ 70mm╩ ⱪ꜡♇♩⌐ ⇔⁸∆⇔

10 ⁸◘♫◑ 10 ╩ ≤⇔≡ ™√Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇ⱪ╩ ⇔⁸

⇔√ ╩ ⇔⁸ ≤ ╩ ⇔√⁹ 

 

ⱴꜟⱢ♫Ᵽ♅  

⁸ ▪ꜟⱪ☻ ﬞ ⌐⅔™≡ ₩ km ╩☻כ◖─ ⇔⁸

─ ≢ ⌐ ⇔⁸ ⇔√ⱴꜟⱢ♫Ᵽ♅─ ≤ ⇔≡™√ ─

╩ ⇔√⁹ 
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 │ ◘▬♩ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻
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─ ≢№╢⅜⁸ ⌐╟∫≡│⁸ ⅜ ⌐ ─╙─╙№╢√╘⁸
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 2010/7/27 

2011/10/24 

 

4Aa1 4  

 

2009/10/7 
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2011

 

 

4Aa2 4  

 

2010/10/6
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5Aa1 5 

 

 

2010/8/7 2011/8/3 
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2010/ 10/ 2  

1Cb1 1  

 

 

2010/7/10

2011/10/12 
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2010/10/27
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4Ce1 4  

 

2011/7/21 10/12 Ltl- 5210A 

1

 

 

4He1 4   2011/7/21 10/12 

10/9 10

11 42

 

 

Ltl- 5210A 

7/27 22:00

 

5Ae1 5 

 

 2011/8/ 3 10/31 Garden Watchicam 

 

 

5Be1 5 

 

 

B  

2011/7/4 10/24  
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I
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5Be2 5 

 

B  

2011/7/4 9/ 19 Garden Watchcam 

2 12 9 15 9

 

 

 

5Ce1 5 

 

A  

2011/7/3 9/30 

7/4 8/2  

Garden Watchcam 

2 12 9 15 9

 

 

 

6Be1 6  

 

 Garden Watchcam 

 

 

6Be2 6  

 

 Garden Watchcam 
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ID 
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1A 1 1  

 

 

2011/5/26 6/6 6/9 6/16 6/17 6/22 6/25 6/26 7/1 7/2

7/7 7/18 7/20 7/21 7/23 7/25 7/29 7/30 8/2 8/4 8/7

8/8 8/22 8/26 8/30 8/31 9/15 

1B 1 1  

 

 

2011/6/22 7/2 7/7 7/18 7/20 7/21 7/23 7/25 7/29 7/30
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1C 1 1  
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1D 1 1  

 

 

2011/7/2 7/7 7/16 7/18 7/19 7/23 7/25 7/27 7/29 7/30
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9/15 9/21 9/24 
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2011/7/7 7/17

7/21 7/22 7/29

8/7 8/9 8/19 

7/10 7/23  

3Bg1 3 

 

 

 

2011/7/26 9/13  

4Jg1 4  

 

 

2011/8/10  

5Ig1 5 

  

 

2011/8/27  
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I
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1Ch1 1  

 

 

2011/7/17 7/21 ,7/22

7/29 8/7  8/9 8/19 

7/7  

3Ch1 3 

 

 2011/7/26 8/18  

3Dh1 3 

 

 

 

2011/7/26 8/18 9/6

9/13 

 

4Ih1 4  

 

 

2011/8/9  

5Hh1 5 

 

 

 

2011/8/26  

 



 

 

 

2- 10  

ID 

I

D 

    

4Bi1 4  

 

 

2011/7/31 8/1 

 

4Ci1 4  

 

 

2011/7/31 8/1 

 

4Ci2 4  

2

 

 

2011/7/31 8/1 

 

4Di1 4  

 

 

2011/7/31 8/1 

 

 

 

2- 11 ⱴꜟⱢ♫Ᵽ♅  

ID 

I

D 

    

1Gj1 1  

 

 

2011/8/6  

1Hj1 1  

 

2011/ 8/6 8/14 8/20 8/6

8/14, 8/20 3 6/4

8/27 9

 

 

3Ej1 3 

 

 

2011/8/18 

 

 

 

 



 

 

 

ה  

 

ה  

┘ ה ╩♃כ♦─ ™≡⁸ ᵑ ᵓ⌐╟╢ ה ╩ ∫

√⁹ ⌐│ ⅜♃כ♦─ ≢№╢√╘⁸ 2011 ─ ⌐⅔™≡│

⌐ ≢⅝√ 2010 2011 10 ⁸∟℮─♃כ♦─≢╕ ╩ ╗

╩─╙╢№⅜♃כ♦─≢╕ ™√⁹ 

 

ᵑ ⌐╟╢ ─ ⁸ ─  

─ ⅜╖╠╣╢ ─ⱪ꜡♇♩⌐≈™≡│⁸ 2010 ≤ ⌐

─ ≢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 

2011 ≢№╣┌ │ 2010 2011 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  



 

 

 

 

ᵒ ─  

─ ⌐⅔™≡⁸ ⌐ ─ ≢ ⅜ ⇔⌂™ ⌐≈™

≡│⁸ ─ ╟╡╙ ─ ─ ─ ⅜∕─ⱪ꜡♇♩─ ⌐

≤─ ⌐ ⇔√⁹∕─√╘⁸ ⌐ ∆╢ⱪ꜡♇♩⌐≈™≡│⁸ 10cm─

⅜ ϴ ─ ╩⁸₈ ₉≤⇔√⁹ 

 

ᵓ ─  

│ ⱨ▼ⱡ꜡☺⁸כⱢ▬ⱴ♠ ≤─ ╩ ⌐ ⌐ ─

─ ≤⌂╢≤↕╣╢ ϴ≢ ╩ ⇔√⁹⇔⅛⇔⌂⅜╠⁸ ─

⌐⅔™≡⁸ ╛ ─ ─ ⌐⌂╢≤™╦╣≡™╢ ϴ⁸10ϴ⌐≈™≡╙ ∆═

⅝≤─ ⅜ ≡™√⁹ 

∕─√╘⁸ │ ◘▬♩─ ╩ ≤ ─ ≢ ϴ⁸ ϴ⁸

10ϴ⌐≈™≡ ⇔√⁹⌂⅔⁸ │ ≤ ∂ↄ ≤⇔√⁹ 

 

 

 

√∞⇔⁸Kx=  (ϴה )   t >x xϴ ─ ─ ϴ  

 

⌐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∕─ ─ ╕√│

- > ) 10 ( 10 t  K10  ä 

- > ) 5 ( 5 t  K5  

- > ) 0 ( 0 t   K0 

ä 

ä 



 

 

 

⌂⇔─ 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 

 
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 ─  WEBⱭכ☺╟╡ 

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

 

 

ה  

ᵑ◘▬♩↔≤─  

◘▬♩⌐⅔↑╢ ┘ ה ─ ╩ ⅛╠ ⇔√⁹ ⌐≈

™≡│⁸ 10cm─ 24 ⅜ ϴ ─ ╩⁸ ⌐≈™≡│ ≤ ↕

╣√ ╩◓ꜝⱨ─ ⌐ ⇔√⁹ 

╕√⁸ │ ⁸ │ ─ ─ ╩◓ꜝⱨ─ ⌐ ⇔⁸

∕╣∙╣─ ⌐≈™≡─ ⅜№╣┌ ⇔√⁹ 

 



 

 

 

a.  ─ ⁸ ה  

 

3- 2 1Ab1   ─ ה  1,950m 

10cm─ 0ϴ ─ 199  
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3- 3 1Bb1   ─ ה  1,890m 

2010/10/15- 2011/7/6 265  

10cm─ 24
⅜ 0ϴ ─  

─ ─  
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3- 4 1Ca1  ◖ⱴ◒◘  ─  1,840m 

 

 

3- 5 1Cb1  ◖ⱴ◒◘  ─ ה  1,840m 

10cm─ 0ϴ ─ 202  
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3- 6 1Db1  4  ─ ה  1,970m 

2010/10/15- 2011/6/28 257  

10cm─ 24
⅜ 0ϴ ─  

─ ─  



 

 

 

b.  ▪ꜟⱪ☻ ─ ⁸ ה  
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3- 7 2Ca1 ▪ꜟⱪ☻   ─  2,840m 
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3- 8 2Ab1 ▪ꜟⱪ☻   ─ ה  2,465m 

2010/11/1- 2011/6/30 242  

 

 

3- 9 2Bb1 ▪ꜟⱪ☻   ─ ה  2,705m 

10cm─ 0ϴ ─ 198  

10cm─ 24
⅜ 0ϴ ─  

─ ─  



 

 

 

c.  ▪ꜟⱪ☻ ﬞ ─ ⁸ ה  
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3- 10 3Aa1 ▪ꜟⱪ☻ ﬞ   ─  2,447m 

 

d.  ─ ⁸ ה  
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3- 11 4Aa1   ─  2,448m 

 

 

3- 12 4Bb1  ﬞ  ─ ה  2,580m 

10cm─ 0ϴ ─ 152  

10cm─ 24
⅜ 0ϴ ─  



 

 

 

 

3- 13 4Cb1   ─ ה  2,472m 

( ) 2010/11/1- 2011/7/19 261  

( ) 2010/11/1- 2011/7/14 256  

 

 

3- 14 4Db1  ﬞ  ─ ה  2,084m 

( ) 2010/11/1- 2011/7/4 246  

( ) 2010/11/1- 2011/7/17 259  

─ 5cm♦⁸│≡™≈⌐♃כ ─√╘ ≢⌂™ ⅜ ™⁹ 

 

─ ─  

─ ─  



 

 

 

e.  ▪ꜟⱪ☻ ─ ⁸ ה  

 

3- 15 5Aa1 ▪ꜟⱪ☻    2,880m 

2010 │ ─ ─ №╡⁹╕√ ─ ─ ╩ ↑≡™╢ ⅜№╢⁹ 
 

 

3-16 5Bb1 ┘5Bb2 ▪ꜟⱪ☻  ⱪ꜡♇♩B ─ ה  3,010m 

10cm─ 0ϴ ─ 191  

 

 

3-17 5Cb1 ┘5Cb2 ▪ꜟⱪ☻  ⱪ꜡♇♩A ─ ה  2,930m 

2010/11/28- 2011/6/13 198  

─ ─  

10cm─ 24
⅜ 0ϴ ─  



 

 

 

f.  ─ ⁸ ה  
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3-18 6Ab1  A─  3,732m 

⁸ 10cm│ ⁹ 
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3-19 6Ba1   ─ ה  2,350m 

 



 

 

 

ᵒ ⌐⅔↑╢ ─ ─ ⌐≈™≡ 

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡│ ─ ⁸ ⁸ ─ ╩ ⌐

⇔√⁹ 

 

3- 1 ⌐⅔↑╢ ─ ─  

ⱪ꜡♇♩  
( )  

2009- 10  2010- 11   
      

1Bb1  
 

1,890 -  -  -  10/15 7/ 6 265  

1Db1  
 

1,970 -  -  -  10/15 6/28 257  

2Ab1 ▪ꜟⱪ☻ 
  

2,465 -  -  -  11/1 6/30 242  

4Cb1   
 

2,472 
11/15 7/16 244 11/1 7/19 261  

   -  -  -  11/1 7/14 256 
2010 │ 
♃כ♦  

4Db1  
ﬞ  

 
2, 084 

11/15 7/8 236 11/1 7/4 246  

   11/15 7/25 253 11/1 7/17 259  

5Cb1 ▪ꜟⱪ☻ 
( )ⱪ꜡♇♩ A 

2,930 11/17 6/22 218 11/28 6/13 198  

 
 
 

ᵓ ⌐⅔↑╢ ⌐≈™≡ 

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡ 10cm≢─ ─ ⁸ ⁸ ╩

⌐ ⇔√⁹ 

 

3- 2 ⌐⅔↑╢ 10cm─  

ⱪ꜡♇♩  
( )  

2009- 10  2010- 11  
 

      
1Ab1  

 1,950 -  -  -  10/21 5/14 199  

1Cb1  
◖ⱴ◒◘  1,840 -  -  -  10/30 5/19 202  

2Bb1 ▪ꜟⱪ☻ 
  2,705 -  -  -  11/5 5/26 198  

4Bb1  
ﬞ  2,580 12/8 5/16 160 12/12 5/24 152  

5Bb1 ▪ꜟⱪ☻ 
ⱪ꜡♇♩  3,010 11/16 6/12 209 11/3 5/15 191  

6Ab1  
A 3,732 -  -  -  (9/26)  (6/22  (236)  

10cm│
─√╘ 5cm≢
─  



 

 

 

ᵔ ⱨ▼ⱡ꜡☺⁸כⱢ▬ⱴ♠ ≤─ ╩ ≤⇔√ ─  

ⱪ꜡♇♩─ ┘ ה ╩ ™≡ ⇔√ ╩⁸ ─√╘⌐

ⱪ꜡♇♩ ⌐ ⇔√⁹⌂⅔⁸ │ ה ─ ⱪ꜡♇♩ ≢ ⇔⁸

│ ╡─ⱪ꜡♇♩─ ╩ ™√⁹ 



 

 

 

a.  1Ab1  ─  1,950  

│ 1Ca1  ◖ⱴ◒◘ 1,840 ╩ ⁹ 

        2011/4/1 2011/10/12 
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3- 21 1Ab1   5ϴ ─  
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3- 22 1Ab1   10ϴ ─  



 

 

 

b.  1Bb1  ─  1,890  

│ 1Ca1  ◖ⱴ◒◘ 1,840 ╩ ⁹ 

        2011/4/1 2011/10/12 

ה 2011/4/1 2011/9/20 
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3- 23 1Bb1   0ϴ ─   
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3- 24 1Bb1   5ϴ ─  
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3- 25 Bb1   10ϴ ─  



 

 

 

c.  1Cb1  ◖ⱴ◒◘ ─ 1,840  

│ 1Ca1  ◖ⱴ◒◘ 1,840 ╩ ⁹ 

        2011/4/1 2011/10/12  
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3- 26 1Cb1  ◖ⱴ◒◘  0ϴ ─   
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3- 27 1Cb1  ◖ⱴ◒◘  5ϴ ─  
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3- 28 1Cb1  ◖ⱴ◒◘  10ϴ ─  



 

 

 

d.  1Db1  4 ─ 1,970  

│ 1Ca1  ◖ⱴ◒◘ 1,840 ╩ ⁹ 

        2011/4/1 2011/10/12 

ה 2011/4/1 2011/7/8 

0

200

400

600

800

1000

1200

1400

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0
/1

0ϴ

5cm

10cm

 

3- 29 1Db1  4  0ϴ ─  
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3- 30 1Db1  4  5ϴ ─  
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3- 31 1Db1  4  10ϴ ─  



 

 

 

e.  2Ab1 ▪ꜟⱪ☻ ─ 2,465  

│ 2Ca1  2,840 ╩ ⁹ 

        2011/4/1 2011/10/12 

ה 2011/4/1 2011/8/24 
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3- 32 2Ab1  0ϴ ─   
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3- 33 2Ab1  5ϴ ─  
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3- 34 2Ab1  10ϴ ─  



 

 

 

f.  2Bb1 ▪ꜟⱪ☻ ─ 2,705  

│ 2Ca1  2,840 ╩ ⁹ 

        2011/4/1 2011/10/12 
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3- 35 2Bb1   0ϴ ─  
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3- 36 2Bb1   5ϴ ─  
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3- 37 2Bb1   10ϴ ─  



 

 

 

g.  3Aa1 ▪ꜟⱪ☻ ﬞ ─ 2,447  

        2011/4/1 2011/10/12 
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3- 38 3Aa1 ﬞ   0ϴ ─  
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3- 39 3Aa1 ﬞ   5ϴ ─  
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3- 40 3Aa1 ﬞ   10ϴ ─  



 

 

 

h.  4Bb1  ﬞ ─ 2,580  

│ 4Aa1  2,448 ╩ ⁹ 

        2011/4/1 2011/10/12 

ה 2011/ 4/1 2011/10/12 
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3- 41 4Bb1  ﬞ  0ϴ ─  
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3- 42 4Bb1  ﬞ  5ϴ ─  
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3- 43 4Bb1  ﬞ  10ϴ ─  



 

 

 

i.  4Cb1  ─ 2,472  

│ 4Aa1  2,448 ╩ ⁹ 

        2011/4/1 2011/10/12 

ה 2011/4/1 2011/10/12 
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3- 44 4Cb1   0ϴ ─  
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3- 45 4Cb1   5ϴ ─  
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3- 46 4Cb1   10ϴ ─  



 

 

 

j.  4Db1  ﬞ ─ 2,084  

│ 4Aa1  2,448 ╩ ⁹ 

        2011/4/1 2011/10/12 

ה 2011/4/1 2011/10/13 
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3- 47 4Db1  ﬞ  0ϴ ─  
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3- 48 4Db1  ﬞ  5ϴ ─  
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3- 49 4Db1  ﬞ  10ϴ ─  



 

 

 

k.  5Bb1 ▪ꜟⱪ☻  ⱪ꜡♇♩ ─ 3,010  

│ 5Aa1  2,880 ╩ ⁹ 

     2011/4/1 2011/8/3 

2011/4/1 2011/8/3 

   2011/4/1 2011/7/3  

 
3- 50 5Bb1  ⱪ꜡♇♩ B 0ϴ ─  

 

 
3- 51 5Bb1  ⱪ꜡♇♩ B 5ϴ ─  

 

 
3- 52 5Bb1  ⱪ꜡♇♩ B 10ϴ ─  



 

 

 

l.  5Cb1 ▪ꜟⱪ☻  ⱪ꜡♇♩ ─ 2,930  

│ 5Aa1  2,880 ╩ ⁹ 

     2011/4/1 2011/8/3 

2011/4/1 2011/8/3 

   2011/4/1 2011/7/3  

 
3- 53 5Cb1  ⱪ꜡♇♩ A 0ϴ ─  

 

 
3- 54 5Cb1  ⱪ꜡♇♩ A 5ϴ ─  

 

 
3- 55 5Cb1  ⱪ꜡♇♩ A 10ϴ ─  



 

 

 

m. 6Ab1  ─ 3,732  

♃כ♦            ⇔ 

♃כ♦       ⇔ 

cm─╖ 2011/4/1 2011/8/ 26 
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3- 56 6Ab1   0ϴ ─  
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3- 57 6Ab1   5ϴ ─  
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3- 58 6Ab1   10ϴ ─  



 

 

 

n.  6Ba1  ─ 2,350  

        2011/4/1 2011/8/3 

ה ♃כ♦ ⇔ 
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3- 59 6Ba1   0ϴ ─  
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3- 60 6Ba1   5ϴ ─  
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3- 61 6Ba1   10ϴ ─  



 

 

 

 

ᵑ ─ ─  

⌐⅔™≡ │∕─ ─ ╩ ∆╢ ⅝⌂ ≢№╢⁹ 

2010 ⌐│ ⱪ꜡♇♩─ ⅛╠₈ ─ ₉⁸₈

─ ₉⁸₈ ─ ₉╩ ∆╢ ⅜ ↕╣√⁹ │↓─ ╩

⌐ ⅜♃כ♦ ≢⅝√ ⱪ꜡♇♩≢ ─ ╩ ⇔√⁹⇔⅛⇔⁸

⌐⅔™≡⁸ ⌐ ⅜ ∆╢ ⌐ ⇔√ ⱪ꜡♇♩≢│ ⌂ ⅜

↕╣≡™╢╙──⁸ ─ ≢ ⌐ ⅜ ⇔⌐ↄ™ ≢ ─

╩ ∆╢↓≤│ ≢⌂™≤─ ⅜ ↕╣√⁹∕↓≢⁸ ─ ⌐≈™

≡│ ⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡─╖ ∆╢↓≤≤⇔√⁹ 

2011 ─ ─ 2010 │ ⌐⅔™≡│⅔⅔╗⌡ 10 ┌⁸

─ ™ ▪ꜟⱪ☻ ┘ ⌐⅔™≡│ 11 ╘⁸ ⌂™ ▪ꜟⱪ☻⌐⅔

™≡│ 11 ⅛╠ ⅜ ⇔√≤ ↕╣√⁹ ⁸ 2011 │ ─ ⌂

™ ▪ꜟⱪ☻ ⌐⅔™≡│ ┌⁸ ─ ™∕─ ─ ≢│ ⅛╠

─ ┌ ≢№∫√≤ ↕╣√⁹ 

2010 ⌐╙ ╢№⅜♃כ♦ ⁸ ▪ꜟⱪ☻ ⌐≈™≡ ⌐ ⇔√≤

↓╤⁸2010 ⌐ ═≡ 2011 │ ⅜ ≢ ⁸ ▪ꜟⱪ☻ ≢ ⇔

≡™√⁹ 

 

ᵒ ⌐⅔↑╢ 10cm─ ┘ ─  

⌐ ↕╣√ⱪ꜡♇♩│╙≤╙≤ ⅜ ⇔⌐ↄ™ ≢№╢√╘⁸ ─

╩ ≤⇔√ ─ ╩ ≡│╘╢↓≤│ ≢⌂™≤ ⅎ╠╣√⁹∕─√

╘⁸ ─ ⱪ꜡♇♩≢│ ─ ╩ ╦∏⁸∕─ ─ ┼ ╩

ⅎ╢ ≤⇔≡⁸ ╩ ╦╡─ ≤⇔≡ ™╢↓≤≤⇔√⁹ 

│ ⌐ 10cm─ ⅜ ϴ ─ ≤⇔⁸∕─ ╩ ≤⇔

√⁹ ─ │ ⅝⌂ ╩ ∆⅜⁸ 10cm≢│∕─ ⅜ ↕╣≡⁸∕─

─ ─ ╩ ∆≤ ⅎ╠╣⁸╕√⁸↓─ ─⧵⅜ꜟכ◔☻ ─

─ ⌐│ ™ ≤⌂╢≤ ⅎ╠╣╢⁹ 

─ ⌐≈™≡ ◘▬♩╩ ∆╢≤⁸ ⌐⅔™≡⁸ ⌐ ─ ≤

ⅎ╠╣╢ 0ϴ ≢ ─ ⅜ ™ ⅜ ╠╣√√╘ ϴ╩ ╢ ─ ⅜

╣√⅜⁸∕╣╩ ↄ≤≥─◘▬♩╙ ⌡ 10 ⅛╠ ┌ ⅞╕≢─ 200 ≤ ∂

─ ≢№∫√⁹ 

│ cm≢─ ⌐⌂╢⅜⁸ ─ ╟╡╙ ⅜ 30 ™⁹ 

 

ᵓ ─  

≥─◘▬♩⌐⅔™≡╙ ϴ ┘ ϴ─ │ ≤ ⌐ 10 ╕≢ ⌐ ⇔



 

 

 

√⁹ ⁸10ϴ─ │ ⅛╠ ─ ⅜ ≢⌂™ ╩ ⌐ ╗◓ꜝ

ⱨ≤⌂∫√⁹↓╣│⁸ ≢│ ⌐│ ≢╙ ⅜ 10ϴ⌐ ⇔⌂™√╘⁸

10ϴ ─ ─ │⁸ ─ ╩ ↑ ™√╘≤ ⅎ╠╣√⁹ ⌐ ─

⌐│ ≢ ⌐⌂╡╛∆ↄ⁸∕℮⇔√ ⅜ ⌐⌂╢≤ ⅎ╠╣√⁹↓╣

─ ⌐⌂╢≤ ⅜≢⅝⌂ↄ⌂╢ │ ⌐╟╡ ⌂╢⁹ ⅜ 10ϴ ⌐

№╢╙─│ ≢│ ─ ─ ╩ ↑╛∆™≤ ⅎ╠╣╢⁹ 

⌐⁸ ⅜ ϴ ─╙─│ ≢│ ─ ⅜ ⌐ ⅝⌂ ╩ ⅎ

╢≤ ⅎ╠╣√⁹ ─ ⌐│ ─ ∞↑≢⌂ↄ⁸ ─ ─ ─ ⌐╟╢

⅜╟╡ ⅝⌂ ╩ ⅎ╢√╘≢№╢⁹ 

⁸∕╣∙╣ ─ ─ ╛ ≤↓╣╠─ ╩ ∆╢↓≤≢⁸

∕─ ─ ╛ ─ ─ ⅜ ≤⌂╢≤ ⅎ╠╣╢⁹ 

 

 



 

 

 

 

 

ה  

─ ה │⁸ ◘▬♩ ⌐ ↑╠╣√ⱪ꜡♇♩ ↔≤⌐ ∫

√⁹ 2010 ╕≢⌐ ╩ ⇔√ ─ ◖ⱴ◒◘ ⁸ ⁸

─ ﬞ ⁸ ⁸ ﬞ ⁸ ▪ꜟⱪ☻ ─ⱪ꜡♇♩ ⁸ⱪ

꜡♇♩ ⁸ ─ ⁸ ─╒⅛⁸ 2011 ⌐ ╩

⇔√ ─ ⁸ ⁸ ▪ꜟⱪ☻ ─ ⁸ ─ ⁸

ﬞ ⁸ ─ ⁸ ╩ ≤⇔√⁹⌂⅔⁸↓╣╕≢⌐ ─

⌐≈™≡│ ⁸ ─ ﬞ ⌐≈™≡│ ⁸ ╩ ∫≡™╢⅜⁸↓╣╠─

│∕╣∙╣ ↔≤⌐ ⇔√⁹ │ ╩ ≤⇔≡ ⇔√⁹ ה

⌐≈™≡ ╩ ⇔≡™╢ⱪ꜡♇♩≢│⁸ ה ─ ╙ ⇔√⁹ 

≤ │⁸ ⱪ꜡♇♩⌐ ↕╣√ ×10 ─ ╩ 10 ⌐

⇔√◘Ⱪ◖♪ꜝכ♩ × ≢─ ≤ ─ ⅛╠ ⇔√⁹ ─

™╩ ∆╢√╘⁸ⱪ꜡♇♩↔≤⌐ ⁸ ┘ ╩

⇔√⁹╕√⁸ ╩ꜝ►fi◔▪─ ≢ ⇔⁸ⱪ꜡♇♩↔≤⌐ ─

╩ ⇔√⁹ 

 

ה  

╩ ∫√ⱪ꜡♇♩╩ ╘⁸↓╣╕≢⌐ ╩ ⇔√ⱪ꜡♇♩─ ╩

4- 1 4- 4⌐ ∆⁹ 

↓╣╕≢⌐ ⅜ ↕╣√ⱪ꜡♇♩≢ ↕╣√ ╩ ⇔√ ⁸◖ⱷ☻☻◐⁸Ⱶ

ꜘⱴ◐fiⱣ▬⁸◖◔⸗⸗⁸Ɫ▬ⱴ♠⁸Ⱶꜘⱴ►◦ⱡ◔◓◘ │⁸ ↄ─ⱪ꜡♇♩⌐ ⇔

≡ ⇔≡™√⁹╕√⁸ ╛ ▪ꜟⱪ☻ ≢│⁸ ╛ ─ ™ ⌂≥⁸

◘▬♩╛ⱪ꜡♇♩⌐ ─ ╙ ↄ ↕╣√⁹ ─ 6Cc1 ╛

6Dc1 ─ⱪ꜡♇♩≢│⁸ꜘⱴ◖☻◑◗◔╛Ⱶꜘⱴ☻♫◗◔⌂≥⁸™∏╣╙ ─

⅜ ↕╣√⁹ 

│ ▪ꜟⱪ☻ ─ ≈─ⱪ꜡♇♩≢≤╙⌐ 40 ≤ ╙ ™ ╩

⇔√⁹ ≢│⁸ ≈─ⱪ꜡♇♩≢™∏╣╙ 10 ≤ ™ ╩ ⇔√⁹ 

│ ▪ꜟⱪ☻ ─ ⱪ꜡♇♩⅜ 25 ≤╒⅛─ⱪ꜡♇♩⌐ ═≡

╘≡ ↄ⁸ ™≡ ─ ﬞ 4Dc1⁸ ─ 2Bc1 ⁸ ─

1Dc1 ╛ 1Bc1⁸ ◖ⱴ◒◘ 1Cc1 ≢ 10 ≤ ⅛∫√⁹

│ ─ 1Dc1 ╛ 1Bc1 ⁸ ─ ﬞ

4Bc1 ╛ 2009 ─ 4Cc1⁸2009 ─ ﬞ 4Dc1 ⅜ 95 ≤ ™

╩ ⇔√⁹ ─ ≈─ⱪ꜡♇♩≢│⁸ ⁸ ≤╙⌐ ™ ≤⌂∫√⁹

⌐ ─ ⱪ꜡♇♩ 6Ac1⁸6Cc1⁸6Dc1 ≢│⁸ ≤ ™ ≤⌂∫√⁹ 



 

 

 

4- 1 ─ ⱪ꜡♇♩⌐⅔↑╢  

i 1Ac1   

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β ─ │ ⱷ♇◦ꜙ ╩ ∆⁹ 

8 10 6 6 9 8 8 10 8 11
25 30 50 40 40 40 45 40 30 50
75 70 50 60 60 60 55 60 70 50
3 4 10 8 8 10 7 4 10 15
0 0 0 0 0 0 0 0 0 0

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
4 3

10 2 34 71 44 3 6
30 1 3 6 4

3 29 67 70 66 24 19 26 40 64
15 66

2 3 1 4 2
6 19 38 27 14 2 1 10 3
1 12 3 1 4 1

32 23 28 12 50 33 17 28 7 18
4 62 37 3 11

2 6 2 1 4 17
10 34 57 66 32 10 2 4 22 3

17 9 13 4 4
2 4  

 



 

 

 

4- 1 ─ ⱪ꜡♇♩⌐⅔↑╢ ⅝  

ii 1Bc1   

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β ─ │ ⱷ♇◦ꜙ ╩ ∆⁹ 

14 12 12 15 11 12 13 16 13 16
100 100 100 95 96 93 95 93 95 90
0 0 0 5 4 7 5 7 1 10
15 40 60 45 70 8 10 5 6 2
0 0 0 0 1 0 0 0 0 0

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
1 3

1 1 3
2 42 53 46

49 19 47 43 20 11 5 80 63 73
92 99 94 90 98 86 79 75 68 80
44 11 34 43 47 46 28 18 72 23
4 6 22 8 5 19 9 14 26 18

14
3

1 1 1
6 2 1 12 26 10

69 53 61 63 69 75 95 26 23 47
1

13 2 6 2 41 63 38
18 11 21 18 3

20 5 6 7 29 16
66 60 65 79 44 23 52 49 66 57
11 7 6 1 1 5 9 10
5 3 4 5 7 9 5 5 14 22
2 2 1 4 1 2 7

21 24 17 22 19 32 15 39 28 18  



 

 

 

4- 2 ─ ⱪ꜡♇♩⌐⅔↑╢  

i 4Cc1   

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β │ ⱷ♇◦ꜙ ╩ ∆⁹ 

6 6 8 8 5 8 7 9 10 10
79.5 81.7 73 92 99 78 84 83 86 59
0.5 10 22 6 1 12 16 13 10 33
20 8 5 2 0 10 0 4 4 6
0 0 0 0 0 0 0 0 0 0

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
83 43 3 2 5 27

2 6
3

1 1 1 1
8 7 13 26 7 16 21 46 8

28 17 23 3 16 64 74 67 42
6 2 2 9 19 9

15 50 26 15 4 2 28 19
1 1 9 1 3 6 8

52 63 87 96 100 96 93 75 39 30
37 44 30 48 76 17 17 30 69 52

3 7 8 7 4  

 

 



 

 

 

4- 2 ─ ⱪ꜡♇♩⌐⅔↑╢ ⅝  

ii 4Dc1  ﬞ  

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β │ ⱷ♇◦ꜙ ╩ ∆⁹ 

17 15 17 17 19 16 15 14 7 8
85 95 93 95 93 90.9 99.9 70 75 79.9
0 0 4 5 0 4 0 12 21 20
15 5 3 0 7 5 0 15 4 0
0 0 0 0 0 0 0 0 0 0

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
38 79 50 12 4 4

2 4
1 5 72 53 68 30 65

6
97 95 95 87 81 37 14 7

6 1
7 2 7

1
99 99 99 88 87 60 39 9
27 20 15 23 25 20 15 12 7 1

1
15 11 14 13 20 27 18 33 82 77
2 3 3 19 11 1
5 16 65 18 3 6 1 1

13 13 32 34 67 84
3

74 62 67 67 63
41 27 84 41 34 12 30 7
4 3 1 10 4 1 15

40 5 5 19 55 69 12
5

3 34 40 3 4 1 10 12
17 2 1 10 6 8 3 3 9 11
89 68 73 93 71 80 88 67 27 22
13 14 51 83 55 30 39 11 19

2  

 

 



 

 

 

4- 3 ─ ⱪ꜡♇♩⌐⅔↑╢  

i 6Cc1   

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β │ ⱷ♇◦ꜙ ╩ ∆⁹ 

0 1 2 1 0 0 0 0 1 2
0 1 3 3 0 0 0 0 7 3

100 92 79 55 59 99 97 100 55 68
0 0 0 0 0 0 0 0 0 0
0 7 18 42 41 1 3 0 38 29

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
1

2
1 2 3 7 1
2 1 5
2 2 15 8 1 16 7
3 11 37 38 15 8
1 4 4 2 3 12 16

1
2

0 4 5 4 4 1 1 0 3 3  

 

 

ii 6Dc1   

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β │ ⱷ♇◦ꜙ ╩ ∆⁹ 

0 1 0 0 0 0 0 1 1 1
0 1 0 0 0 0 0 5 1 3

100 99 98 95 97 86 56 49 58 65
0 0 0 0 0 0 0 0 0 0
0 0 2 5 3 14 44 46 41 32

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
5 1 3

1
5 2 1 1 1
1 1
2
2 40 44 35 23

3 4 3 6 6
2 10 9 3 7

1
2 5 13 2 3 5

1 1 1 1 1
1

0 0 1 2 1 8 6 7 5 6  

 



 

 

 

4- 4 ↓╣╕≢⌐ ╩ ⇔√◘▬♩─  

1Ac1 1Bc1 1Cc1 1Dc1 4Bc1
4Cc1

2009

4Cc1

2011

4Dc1

2009

4Dc1

2010

4Dc1

2011

6Ac1 6Bc1 6Cc1 6Dc1

14 21 22 28 11 13 10 23 26 24 1 8 3 2
8.4 13.4 11.4 15 6 7.9 7.7 13.6 14.9 14.5 0.4 5.7 0.7 0.4
39 95.7 49.8 98.5 98 100 81.5 100 83.8 87.7 0.8 31.5 1.7 1
61 3.9 50.2 1 1.3 0 12.4 0 5.3 6.6 0 68.5 80.4 80.3
7.9 26.1 4.9 4.3 - 0 5.9 6.9 5.4 0.9 0 0 0

0 0.1 0.2 0.1 - - 0 - 0 - - 17.9 18.7
- - - 22.5 - - - - - - - - -

1Cc1 1Dc1 1Cc1 1Dc1 4Bc1 4Cc1 4Cc1 4Dc1-1 4Dc1-2 4Dc1-1 6Ac1 6Bc1 6Ac1 6Bc1

47 50 15 38 310 420 5
534 69 232 334 198 141 1

165 6 49 29 25 16 276
79 144 25 29 76 69 678

753 157 163 167 167 187
117 1 35 21 10
81 384 429 563 513
12 3 9 55 10

581 823 11 11 115
31 593 731 139 38

153 159 309 307 333
4 3 418 505 294
2 4 107 79 7

240 561 110 144
32 71 44 27

7 389 2 9
85 230 381 5

8 221 14 1
7 137 130

14 2 18
1 270 224

17 31 39
736 625 165
254 298 6
222 251 315
155 31 16
149 1 1
83 87 70
5 7 39
2 4 107
1 1 6

248 189
120 65
44 95
22 40

366 32
143 815
131 89
57 1
5 7
4 36
3 2

99 544
34 1

114 152
145 243
58 27
21 310
3 205

408
170

6
20

861
410
235
83
19

152
104
11
5
2
1

405
214
130
92
36
23
22
7
6
3  



 

 

 

4- 4 ↓╣╕≢⌐ ╩ ⇔√◘▬♩─ ⅝  

1Ac1 1Bc1 1Cc1 1Dc1 4Bc1
4Cc1

2009

4Cc1

2011

4Dc1

2009

4Dc1

2010

4Dc1

2011

6Ac1 6Bc1 6Cc1 6Dc1

1Cc1 1Dc1 1Cc1 1Dc1 4Bc1 4Cc1 4Cc1 4Dc1-1 4Dc1-2 4Dc1-1 6Ac1 6Bc1 6Ac1 6Bc1

3
7

4
1

302
149
132
51
20
6

3
9 2

112 30
51 31
8 22

144
10
2
1

42 5
1
2 1

5 110 74 2  

 

 

 ⱪ꜡♇♩─ ⁸ ⁸ ╩ 4- 1 ⌐ ∆⁹◘▬♩ ⌐ ╩ ╢

≤⁸ ▪ꜟⱪ☻ ≢│ ⁸ ⅜╒⅛─◘▬♩╟╡ ↄ⁸ ⌐

⅜ ™ ≢№∫√⁹↓─◘▬♩─╖≢ ↕╣√ ╙ №╡⁸ ╛ ⅜

™ ⅜ ™≤™℮ ╩ ⇔≡™╢≤ ╦╣╢⁹ ≢│⁸ ─ⱪ꜡♇♩≢ ⁸

⅜ ⌐ ↄ⁸ │ ─ⱪ꜡♇♩≢│ ⁸ ⅜ ⌐ ™

≤™℮ ⅜ ╖ ╣√⁹ ≢│⁸ ⌐ │ ™⅜⁸╒⅛─ ≤ ⇔≡

⅜ ⌂™≤™℮ ⅜№∫√⁹ ≢│ ╛ ⁸ │ ╘≡

⅛∫√⁹ ⅜ ⇔≡⅛╠ ⅜ ↄ⁸╕√ ≢№╢≤™℮⁸ ─ ─

⅜ ╣≡™╢⅜⁸ⱪ꜡♇♩─ ─ ↄ⅜ ≢№╢↓≤╙ ⅝ↄ ⇔≡™╢≤

╦╣╢⁹ 

≤⇔≡⁸ ⌐ ∆╢ⱪ꜡♇♩≢│⁸ ─ⱪ꜡♇♩⌐ ═⁸

╛ ⁸ ─ ⅜ ™ ⌐№∫√⁹ 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4- 1  ⁸ ⁸ ─ 

ⱪ꜡♇♩  

─Ᵽכ│ ±1SD  
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ⱪ꜡♇♩↔≤─ ─ ╩ 4- 2 ⌐ ∆⁹ ─ ⱪ꜡♇♩ ┘ ─ ﬞ

─ⱪ꜡♇♩≢│⁸♠♠☺ ─▪○ⱡ♠●◙◒ꜝ╛◖◔⸗⸗ ─ Ch

⅜ ™ ⌐№∫√⁹∕╣ ─ⱪ꜡♇♩≢│⁸ ↄ─ⱪ꜡♇♩≢ ⅜

╘≡™√⁹╕√⁸ ─ ╩ ↄ ⱪ꜡♇♩≤ ─ ﬞ ⁸ ▪ꜟⱪ☻

─ⱪ꜡♇♩ ≢│⁸ ⌂≥─ Ph ─ ⅜ ─◘▬♩⌐ ═≡ ™

╩ ╘≡™√⁹ ≢│⁸ Ph ╛ Ch │ ╘╠╣⌂™⅛⁸↔ↄ

⌂™ ⌐№∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⸗♬♃ꜞfi◓⌐╟╡ │♃כ♦╢╣↕ ⌐│ ≤⌂╢√╘⁸◘▬♩ ♇꜡ⱪה

♩ ≢─ │∕╣╕≢⌐ ↕╣√ ╩ ⇔≡ ∆╢─≢│⌂ↄ⁸ ◘

▬♩─ ⅜ ℮ ↔≤⌐ ⇔⁸∕╣╠─ ╩ ∆╢─⅜╟™

≤ ⅎ╠╣╢⁹ ≢│⁸ ⌐ ∆╢ⱪ꜡♇♩≢│⁸ ─ⱪ꜡♇♩⌐

═⁸ ╛ ⁸ ─ ⅜ ™ ⌐№∫√⁹ 

⁸ ─ ™╛ ⁸◦◌─ ⌐╟╡ ⌐≥─╟℮⌂ ⅜ ╢

─⅛⌐≈™≡ ∆╢ ⅜№╢⁹ 

 

4- 2  ─ ─ⱪ꜡♇♩  

Ph ,  Ch ,  ,   Th ה  

─ │  1983 ╩ .  

0% 20% 40% 60% 80% 100%

D

C

A

A

B

4

Ph Ch G H Th



 

 

 

Ɫ▬ⱴ♠  

 

ה  

2011 ─ ה ≢│⁸2009 ─ ┘ ▪ꜟⱪ☻ ≤ 2010

─ ▪ꜟⱪ☻ ≢ ╩♃כ♦√╣╠ ה ⌐ ™√⁹ 

│⁸ ⱪ꜡♇♩ ─Ɫ▬ⱴ♠─ ╩♃כ♦─ ⇔⁸ⱪ꜡♇♩

↔≤─ ⁸ⱪ꜡♇♩ ┘ⱪ꜡♇♩ ⌐⅔↑╢ ⌐≈™≡ ה ╩ ∫√⁹

╕√⁸ ▪ꜟⱪ☻ ─ ≈─ⱪ꜡♇♩⌐≈™≡ ≤ ┘ ─

╩ ═√≤↓╤⁸ ─ ─ ≤ ™ ─ ⅜ ╠╣√⁹↓─ │⁸

─ ─ ⅜Ɫ▬ⱴ♠─ ⌐ ∆╢≤⇔√ Sano 1977, 1988, 

Takahashi 2003 ─ ≤ ⇔√⁹⇔⅛⇔⁸↓─ │ ≢│⌂ↄ⁸ ─

⌐⅔™≡ ─ ╩ ↑√⁹ 

─♩♇꜡ⱪה ≤─ ∞↑≢│⌂ↄ⁸ ↔≤ ↔≤ ─ ╙≤╢═⅝ 

ה ≤─ ╩∞↑≢│⌂ↄ⁸ ╛ ≤─ ╙≤╢═⅝ 

ה │ ╩♃כ♦─ ∫≡™√⅜⁸╟╡ ↄ─ ♃כ♦

╩ ℮═⅝ 

╩ ╕ⅎ⁸◘▬♩╕≢─ ה ⅜ ⌂╢ ─ ≢ ╠╣√ ╩♃כ♦

™≡⁸ ↔≤ ↔≤ ⌐ ⁸ ─ ⁸ ≤Ɫ▬ⱴ♠─

─ ╩ ═╢↓≤≤⇔√⁹ 

ⱪ꜡♇♩─ ─ │ ─ ╡≢№╢⁹╕∏⁸ ─ ╩

─ⱱכⱶⱭכ☺ ≢ ↕╣≡™╢ ⅛╠ ⇔√⁹ ⌐⁸

≤ ⱪ꜡♇♩─№╢ ≤─ ⅛╠⁸ ─ 0.6ϴ/100 ╩ ™≡⁸ ⱪ꜡♇♩

─ ╩ ⇔√⁹↓╣╠─ ↕╣√ ⅜ ϴ ≢№∫√ ⌐≈™≡⁸

⅛╠ ϴ╩ ™≡⁸ ↔≤╕√│ ↔≤⌐ ⇔ ╦∑√⁹ 

 

ה  

ᵑ ⱪ꜡♇♩⌐⅔↑╢Ɫ▬ⱴ♠─  

 ╩ 5- 1⌐ ∆⁹ │ ▪ꜟⱪ☻ ≢ 20 ⁸ ≢│ 15 31 ⁸

▪ꜟⱪ☻ ≢│ 13 ≢№∫√⁹ ⌐≈™≡│ ≤─ ─ ─ ⅜

⌐⌂╢√╘⁸ │ 1990 ╟╡ │♃כ♦─ ™⌂⅛∫√⁹ ⇔√ │ ≢ 20

∏≈⁸ ≢ 26 ≤ 27 ⁸ ≢ 19 ≤ 21 ≢№∫√⁹ ⱪ꜡♇♩─ ─

│ 3.44 6.08cm≢№∫≡⁸ ─╖ↄ╡⅜ ⅜ 6.08cm≢ ≤ ⇔≡ ⌐ ⅝

ↄ⁸∕─ │ 3.44 4.37cm─ ≢№∫√⁹╕√ ⱪ꜡♇♩─ ─ │ 6.6

11.7cm⁸ │ 0.5 2.0cm≢№∫√⁹ 

 



 

 

 

5- 1  

 

β ─ ⱪ꜡♇♩≢│ 30 ╒≥ ╕≢ ≢⅝√ ╙№∫√⅜⁸ │ 20 ≢♃כ♦─ ⇔√ 

 

ᵒⱢ▬ⱴ♠─ ─  

▪ꜟⱪ☻ ─╖ↄ╡⅜ ≤ ⁸ ─ ─ⱪ꜡♇♩≢│⁸

─ ⅝™ │ 2000 ⌐ ∆╢ ⅜ ╠╣√ 5- 1 ⁹ ⅎ┌⁸ ▪ꜟⱪ☻

─ ⱪ꜡♇♩≢│ ─ ⅝™ ─ │∆═≡ 2000 ≢№∫√⁹ ⁸

─ ⁸ ▪ꜟⱪ☻ ─ ┘ ≢│⁸∕─╟℮⌂ │ ╠╣⌂

⅛∫√⁹⇔√⅜∫≡⁸ ─ⱪ꜡♇♩≢│ ─ 10 ⌐∕╣ ─ 10 ╟╡╙Ɫ▬

ⱴ♠─ ⅜ ⇔√ ⅜№╢⅜⁸◘▬♩↔≤⌐ ⅜ ⌂∫≡™√⁹╕√

◘▬♩ ≢│⁸ ─ⱪ꜡♇♩≢│ ⅜ ⇔√ ⅜№╢⅜⁸ ≢│

∕─╟℮⌂ │ ╠╣≡⅔╠∏⁸ ∂◘▬♩ ⌐⅔™≡╙ ╛ ⌐╟∫≡⁸Ɫ▬ⱴ

♠─ ─ ⅜ ⌂╢≤ ⅎ╠╣√⁹ 

 



 

 

 

 

 

5- 1 ⱪ꜡♇♩─Ɫ▬ⱴ♠ ─  
ⱪ꜡♇♩≢ ⇔√ ─ ≤ ─ ─ ╩ ⇔√⁹ 

─₈n.d₉│♦כ♃─⌂™↓≤╩ ∆⁹ 

≤
─

(
) 



 

 

 

 

ᵓ ⱪ꜡♇♩ ⌐⅔↑╢Ɫ▬ⱴ♠─ ─  

ⱪ꜡♇♩ ≢ ─ ⅜ ⇔≡™╢⅛⌐≈™≡⁸ ⇔√ ─∆═≡─

∑─ ≢ ╩ ╘≡ ⇔√⁹ ▪ꜟⱪ☻ ─╖ↄ╡⅜ ≤ ⁸ ─

─ⱪ꜡♇♩≢│⁸ ─ ⅜ 0.354 0.440⁸ ─ ╩╙≈ ─

∑ ⅜ 35.9 52.6%≢№╡⁸ ≤⇔≡ ─ ╩╙≈ ⅜ ╠╣√ 5- 2⁸

5- 2 ⁹∕─√╘⁸ⱪ꜡♇♩ ─ ≢ ⅜ ∆╢ ⅜№╢╙─≤ ⅎ╠╣√⁹

⁸ ─ ⁸ ▪ꜟⱪ☻ ─ ⁸ ─ⱪ꜡♇♩≢│⁸

─ ⅜ 0.043 0.090⁸ ─ ╩╙≈ ─ ∑ ╙ 6.4 11.4%≢

№╡⁸╒≤╪≥ ⅜⌂⅛∫√⁹∕─√╘ⱪ꜡♇♩ ─ ↔≤─ │╒╓ ⇔

≡™⌂™≤ ⅎ╠╣√⁹ 

 

5- 2 ⱪ꜡♇♩ ⌐⅔↑╢ ─ ─  

 



 

 

 

 

 

 

 

 

 

5- 2 ⌐⅔↑╢ ─ ─  

 

ᵔ Ɫ▬ⱴ♠ ≤ ─ ≤─  

a. ▪ꜟⱪ☻ ◘▬♩ 

 Ɫ▬ⱴ♠─ ⌐ ─ ⅛╠ 10 ╕≢ ─ ⅜ ╩ ╓⇔≡™╢

⅛╩ ∆╢≤≤╙⌐⁸ ─ ─ ┘ ─♃כ♦ ─ ⅜⁸Ɫ▬ⱴ♠

─ ≤ ─ ─ ⌐⅔╟╓∆ ╩ ╠⅛⌐∆╢√╘─ ╩ ∫√⁹⌂

⅔⁸↓↓≢│Ɫ▬ⱴ♠─ ╩ ─ ⅜ ϴ╩ ╢ ⅜ ╣╢ ⅛╠

10 ╕≢─ ≤⇔√⁹ 

─ │♃כ♦ ─ ⁸ ─▪ⱷ♄☻ ⁸

♄ⱶ─ ╢№≢♃כ♦─ 5- 3 ⁹ ⁸↓╣╠─ ╩∕╣∙╣ ⁸

─  ─  

 



 

 

 

⁸ ♄ⱶ≤ ┬⁹ ⁸ ⁸ ♄ⱶ⅛╠◘▬♩╕≢─ │ ₁39.0 km⁸19.2km⁸

5.5km≢№╡⁸╕√ │ ⅜ ⁸ ⅜ 296 ⁸ ♄ⱶ⅜ 1450 ≢№╢⁹ 

⌂⅔⁸ ♄ⱶ─ │♃כ♦ ⅛╠ ™√∞™√╙─≢№╢⁹ 

 

 

5- 3 ▪ꜟⱪ☻ ◘▬♩─ ⌐ ™√  ♃כ♦

   ♄ⱶ 

⌂  1961  1978  1992 2010  

 39.0km  19.2km  5.5km  

 8m 296m 1450m 

  ♃כ♦⌂

─  

 

 

─  

 

 

─  

 

╖ↄ╡⅜ ─ ╩ 5- 3≤ 5- 4⁸ ─ ╩ 5- 4≤ 5- 5⌐ ∆⁹Ɫ▬ⱴ♠─

≤ ╩ ↄ ─ ─ ≤─ ⌐⅔⅔╗⌡ ─ ⅜ ╠╣√⁹ ≢│

─ ⅜ ⌐ ↄ⌂╢ ╛⁸ ⌂ ─№╢ ⅜ ─ ≤

⌂╢ ╙№∫√⁹╖ↄ╡⅜ │ ≤ ⇔≡ ⌐ ╛ ⌂ ─ ⅜

ↄ⌂∫√⁹╕√⁸ ⅛ ↔≤─ ╩ ™√ ≤ ⇔≡⁸ ⅛╠ ╕≢─ ⅛

│ ⅛ ─ ╩ ™√ ─ ⅜⁸ ⅜ ↄ⌂╢ ⅜ ╠╣√⁹ 

─ ↔≤─ ─ ™╩ ╢≤⁸ ≢ ─ ⌂ ™│

╠╣⌂⅛∫√⁹√∞⇔ ⇔ↄ ╢≤⁸╖ↄ╡⅜ ≤ ─ ⱪ꜡♇♩≢⁸ ─

╩ ∫√ ─ ⅜⁸∕─ ─ ╩ ∫√ ╟╡╙ ⇔≡ ↄ⌂∫

√⁹ 

─ ⌐╟∫≡ ≤─ ⅜ ⌂╢⅛╩ √≤↓╤⁸ ⅛╠ ╕≢⌐ ╣

┌⁸╖ↄ╡⅜ ─♃כ♦│≢ ⌐╟╢ ⅜╒≤╪≥ ╠╣⌂⅛∫√⁹ ⁸ ≢│

╩ ∫√ ⌐⁸ ─ ─♃כ♦ ≤ ⇔≡ ⅜ ↄ⌂∫√⁹∕─ ⁸10

─ ⌐≈™≡│⁸╖ↄ╡⅜ ≤ ≢ ⇔≡ ─ ≤─ ⅜ ─

≈≤ ⇔≡ ↄ⌂∫√⁹╕√⁸ ≤ 10 ─ ⌐≈™≡│ ≤─ ⅜ ™

⅜№∫√⁹ 



 

 

 

▪ꜟⱪ☻ ⅜╡ↄ╖ה♩▬◘ ⱪ꜡♇♩  

 

  _ 1991 2009 ─ 19        _ 1991 2009 ─ 19     ♄ⱶ 1993 2009 ─ 17  

 

5- 3 ╖ↄ╡⅜ ⌐⅔↑╢ ─ 10 ≤Ɫ▬ⱴ♠─ ≤─ ─  

─ ┘ ⁸ ♄ⱶ─ ╩ ™√ ╩ ⅛╠ ⌐ ∆⁹╕√⁸ ─ │ ─ ╩ ∆⁹ 

 

5- 4 ╖ↄ╡⅜ ⌐⅔↑╢ ─ 10 ≤Ɫ▬ⱴ♠─ ⌐ ⌂ ─№╢ 20  

 

β ─ ─ ⌐ ⌂ ─№╢ ∑─ ⌐ ↄ ⅛↑⇔√⁹



 

 

 

▪ꜟⱪ☻ ה♩▬◘ ⱪ꜡♇♩  

 

   _ 1991 2009 ─ 19       _ 1991 2009 ─ 19    ♄ⱶ 1993 2009 ─ 17  

 

5- 4 ⌐⅔↑╢ ─ 10 ≤Ɫ▬ⱴ♠─ ≤─ ─  

─ ┘ ⁸ ♄ⱶ─ ╩ ™√ ╩ ⅛╠ ⌐ ∆⁹╕√⁸ ─ │ ─ ╩ ∆⁹ 

 

5- 5 ⌐⅔↑╢ ─ 10 ≤Ɫ▬ⱴ♠─ ⌐ ⌂ ─№╢ 20  

 

β ─ ─ ⌐ ⌂ ─№╢ ∑─ ⌐ ™ ↑⁸ ─ ─ ∑⌐ ™ ↑╩⇔√⁹ 



 

 

 

b. ◘▬♩ 

▪ꜟⱪ☻ ≤ ⌐⁸ ╡─ ─ ≢№╢ ─ ♃כ♦

╩ ™≡⁸Ɫ▬ⱴ♠─ ≤ ─ ≤─ ╩ ═√⁹ │ ◘▬

♩⅛╠ 16.7km⌐№╡⁸∕─ │ 478 ≢№╢⁹ 5- 6 ⁹ 

 

5- 6 ◘▬♩─ ⌐ ™√  ♃כ♦

  

⌂  1979  

 16.7km 

 478  

  ♃כ♦⌂

─  

 

 

─ ╩ 5- 5 ≤ 5- 7 ⌐ ∆⁹ ≢│ ⌐ ⅜ ↄ⁸ ⌐ ─

≤─ ─ ⅜ 0.4 №╡⁸ ⌂ ⅜№╢ ⅜ ─ ╠╣

√⁹ ⁸ ≢│ ─ ⅜⅔⅔╗⌡ 0.1 ≢ ⌂ ╙ ≤

⌂ↄ⁸ ⅜╒≤╪≥ ╠╣⌂⅛∫√⁹╕√⁸ ⅛╠ ╕≢─ ⅛ │ ⅛

─ ╩ ™√ ≤ ⅛ ↔≤─ ╩ ™√ ≤≢│⁸ ⌂ ™│ ╠╣⌂⅛

∫√⁹ 

 



 

 

 

ה♩▬◘ ⱪ꜡♇♩ ה♩▬◘     ⱪ꜡♇♩  

 

 

5- 5 ─ ≤ ⌐⅔↑╢ ─ 10 ≤Ɫ▬ⱴ♠─ ≤─ ─  

│ 1990 2009 ⁸ │ ─ ─ 1989 2008 ╩♃כ♦─ ⁹╕√⁸ ─ │ ─ ╩ ∆⁹ 

 

5- 7 ─ ≤ ⌐⅔↑╢ ─ 10 ≤Ɫ▬ⱴ♠─ ⌐ ⌂ ─№╢  

 

β ─ ─ ⌐ ⌂ ─№╢ ∑─ ⌐ ™ ↑⁸ ─ ─ ∑⌐ ™ ↑╩⇔√⁹



 

 

 

c. ▪ꜟⱪ☻ ◘▬♩ 

│♃כ♦─  ╡─ ─ ≢№╢ ╩♃כ♦─ ™√⁹↓─

│ ▪ꜟⱪ☻ ◘▬♩⅛╠ ≡ ┼ 20.3km⌐№╡⁸ │ 341 ≢№╢ 5- 8 ⁹ 

 

5- 8 ▪ꜟⱪ☻ ◘▬♩─ ⌐ ™√  ♃כ♦

  

⌂  1978  

 20.3km 

 341  

  ♃כ♦⌂

─  

 

 

 ─ ╩ 5- 6≤ 5- 9⌐ ∆⁹ ─ ⅜ 13 ≢№╡⁸ ─◘▬♩╟

╡╙ ™√╘⁸ ⌐│ │≢⅝⌂™╙──⁸ ה ─ ⱪ꜡♇♩≤

╙⁸ ⌐ ╛ ⌂ ─ │ ⅛∫√⁹∕─ ≢⁸ ─ ≤─ │

ↄ⁸ ≢│ ⌂ ⅜ ─ ─ ╠╣√⁹ 

 



 

 

 

▪ꜟⱪ☻ ה♩▬◘ ⱪ꜡♇♩   ▪ꜟⱪ☻ ה♩▬◘ ⱪ꜡♇♩  

  

5- 6 ▪ꜟⱪ☻ ─ ≤ ⌐⅔↑╢ ─ 10 ≤Ɫ▬ⱴ♠─ ≤─ ─  

│ 1996 2008 ⁸ │ ─ ─ 1995 2007 ╩♃כ♦─ ⁹╕√⁸ ─ │ ─ ╩ ∆⁹ 

 

5- 9 ▪ꜟⱪ☻ ◘▬♩⌐⅔↑╢ ─ 10 ≤Ɫ▬ⱴ♠─ ⌐ ⌂ ─№╢  

 

 



 

 

 

 

ᵑⱢ▬ⱴ♠─ ⌐ ╓∆ ⌐≈™≡ 

ⱪ꜡♇♩ ≢ ─ ─ ╩ √≤↓╤⁸ ▪ꜟⱪ☻ ─╖ↄ╡⅜

ⱪ꜡♇♩≤ ⱪ꜡♇♩⁸ ─ ⱪ꜡♇♩≢│ ⌐ ∆╢ ⅜ ╠╣√⁹

↓╣╠ ≈─ⱪ꜡♇♩≢│ ⅜ 2000 ⌐ ∆╢ ⌐№╡⁸⅛≈

≤ ─ ─ ≤─ ⌐ ™ ─ ⅜№∫√⁹ ⁸ ─ ⱪ꜡♇♩⁸

▪ꜟⱪ☻ ─ ≤ ⱪ꜡♇♩≢│⁸ ─ ─ ⅜╒≤╪

≥ ╠╣⌂⅛∫√⁹↓╣╠─ⱪ꜡♇♩≢│⁸ 13 │ 20 ─ ─ │

≢│⌂ↄ⁸ ≤ ≤─ ╙╒╓ ╠╣⌂⅛∫√⁹ 

│ⱪ꜡♇♩ ─ ה ⌐╒╓ ∂╟℮⌐ ╩ ⅎ╢ ≢№╢⁹∕─√

╘ ─ ⅜ ™ ≢│⁸Ɫ▬ⱴ♠─ │⁸ ─ ╛ ─№╢

↕⁸ ─ │ ↔≤⌐ ⌂╢ ⌐╟∫≡ ╩ ↑≡™╢ ⅜№╢⁹
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21         

22         

23         

24  A       

25 A A       

26 A A       

27 A A       

28 A A      

29 A A      

30 A B      

31 B B       

 

1 B B       

2 B B       

3 B B       

4 B B       
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5 B B       

6 B B       

7 B B       

8 CD B       

9 CD B       

10 CD B       

11 CD B       

12 CD B       

13  B       

14  B  A A    

15  B  A A    

16  CD  A A    

17  CD  A A    

18  CD  A A   

19  CD  B A    

20  CD  B A    

21  CD  B A    

22  CD  B A    

23    B A    

24    CD A    

25    CD A A   

26    CD A A  

27     B A   

28     B A   

29     B A   

30     B A   

31     B B   

 

1     CD B   

2     CD B   

3     CD B  

4     CD B  

5      B   

6      B   

7      B   

8      B   

9      CD   

10      CD   

11      CD   

12      CD   

13      CD   

14      CD   

15         

16         

17         

18         

19         

20         

21        

22         

23         

24         

25         
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26         

27         

 

1         

2         

3        

4         

5         

6         

7         

8         

9         

10         

11         

12         

 

6- 9 4He1  

   
 

  

 

21 B A     

22 B A     

23 B A     

24 B A     

25 B B     

26 B B     

27 CD B    

28 CD B A   

29 CD B A    

30  B A    

31  CD A    

 

1  CD B    

2  CD B    

3  CD B    

4  CD B    

5  CD B    

6   B A   

7   B A   

8   B A   

9   B A   

10   B B   

11   B B   

12   B B   

13   CD B   

14   CD CD   

15   CD CD   

16   CD CD   

17   CD CD   

18    CD   

19       

20       

21      

22       
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23       

24       

25       

26       

27       

28       

29       

30       

31       

 

1      

2      

3      

4       

5       

6       

7       

8       

9       

10       

11       

12       

13       

14       

15       

16       

17       

18      

19       

20      

21       

22       

23       

24       

25       

26       

27      

 

1      

2       

3       

4       

5       

6       

7       

8       

9       
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4         

5 B B    A    
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6 B B    A    

7 CD B    A    

8 CD B    A    

9 CD B    A    

10 CD B    A    

11  B    A    

12  B    A    

13  B    A    

14  B    A    

15  B    A    

16  B    A    

17  CD    B    

18  CD A   B    

19  CD A   B    

20  CD A A  B    

21  CD A A  B    

22   A A  B    

23   A A  B    

24   A A  CD    

25   A A  CD    

26   B A  CD    

27   B A  CD    

28   B A      

29   B A      

30   B B      

31   B B      

 

1   B B      

2   B B      

3   B B      

4   B B      

5   B B A     

6   B B A     

7   B B A     

8   B B A     

9   B B B     

10   CD B B     

11   CD B B  A   

12   CD B B  A   

13   CD CD B  A   

14   CD CD B  A   

15    CD CD  A   

16    CD CD  A   

17    CD CD  A   

18    CD   A   

19    CD   A  

20         

21         

22    CD   A  

23    CD   A   

24       B   

25       B   

26       B   
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27       B   

28       B   

29       B   

30       B   

31         

 

1         

2         

3         

4         

5       B   

6       CD   

7       CD   

8       CD   

9       CD   

10       CD   

11          

12          

13          

14          

15          

16          

17          

18          

19          

20          

21          

22          

23          

24          

25          

26          

27          

28          

29          

30          

 

1          

2          

3          

4          

5          

6          

7          

8          

9          

10          

11          

12          

13          

14          

15          

16          

17          
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18          

19          

20          

21          

22          

23          

24          
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4 B B       

5 B B       

6 B B        

7 B B       

8 CD B    A    

9 CD B    A    

10 CD B    A    

11 CD B    A    

12  B    B    

13  B    B    

14  B A   B    

15  B A   B    

16  B A   B    

17  B A   B    

18  B A   B    

19  CD B   B   

20  CD B A  B   

21  CD B A  B   

22  CD B A  CD   

23  CD B A  CD    

24   B A  CD    

25   B A  CD    

26   B A     

27   B A     

28   B A     

29   B A     

30   B B     

31   B B     

 

1   CD B      

2   CD B      

3   CD B      

4   CD B      

5   CD B     

6   CD B A    

7   CD B A     

8   CD B A     

9   CD B A     

10   CD B B  A   

11   CD B B  A   

12   CD B B  A   
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13   CD B B  A   

14   CD B B  B   

15   CD B B  B   

16   CD B CD  B   

17    B CD  B  

18    B CD  B   

19    B CD  B  

20    B   B  

21    B   B  

22    B   B  

23    B   B   

24    CD   B   

25    CD   CD   

26    CD   CD  

27    CD   CD  

28         

29    CD   CD  

30    CD   CD   

31         

 

1         

2         

3         

4         

5         

6         

7          

8          

9         

10          

11          

12          

13          

14          

15          

16          

17          

18          

19          
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3 B A          

4                    

5                    

6                    

7                    

8                    

9                    
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10                    

11                    

12                    

13                    

14                    

15                    

16                    

17                    

18                    

19                    

20                    

21                    

22                    

23                    

24                    

25                    

26                    

27                    

28                    

29                    

30                    

31                    

 

1                    

2                    

3   A A A   B    

4   A A A   B    

5   A A A   B    

6   B A A   B    

7   B A A   B    

8   B A A A  B    

9   B A A A  B    

10   CD A A A  B    

11   CD A A A  B    

12   CD B A B  B    

13   CD B A B  B    

14   CD B B B A CD    

15    B B B A CD    

16    B B B A CD    

17    B B B B CD    

18    B B B B     

19    B B B B    

20    B B B B    

21    B B B B    

22    B B B B  A   

23    B B CD B  A   

24    B CD CD B  A   

25    B CD CD B  A   

26    B CD CD B  A   

27    B CD CD B  A   

28    B CD CD B  A   
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29    B CD  CD  A   

30    CD CD  CD  B   

31    CD CD  CD  B   

 

1    CD     B  

2    CD     B  

3    CD     B  

4    CD     B  

5         CD   

6         CD   

7         CD   

8            

9            

10            

11            

12            

13            

14            

15            

16            

17            

18            

19            

20            

21           

22           

23            

24            

25            

26            

27            

 

 

 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢ ╠╣√ ─ ┘ ⌐╟╢ ≤╙

⌐⁸ ⅛╠ ⁸ ⁸ ╩ ∆╢↓≤≢⁸◘▬♩ ┘

≢─ ⱨ▼ⱡ꜡☺כ─ ⅜ ⌐⌂╢≤ ⅎ╠╣√⁹ ─◐♃♄◔♁► ┘Ɫ

◒◘fi▬♅◕│ ⅜ ™√╘⁸▬fi♃כⱣꜟ◌ⱷꜝ╩ ⌐ ∆╢↓≤│

≢⅝⌂⅛∫√⅜⁸ ─ ⌐│ ⅜ ≢⅝≡⅔╡⁸ ≢№╣┌ ⌐

∆╢↓≤⅜ ≤ ⅎ╠╣╢⁹◘▬♩ ≢ ⇔≡ ∆╢╙─≤⇔≡│⁸♅fi◓ꜟⱴ⁸

▪◐ⱡ◐ꜞfi♁►⁸Ɫ◒◘fi▬♅◕⌂≥⅜№╡⁸↓╣╠⌐≈™≡│◘▬♩ ≢ ⱨ▼ⱡ

─כ☺꜡ ╩ ∆╢↓≤╙ ≤ ⅎ╠╣╢⁹ 

√∞⇔⁸ ∂ⱪ꜡♇♩⌐ ─▬fi♃כⱣꜟ◌ⱷꜝ⅜ ↕╣√ ▪ꜟⱪ☻ ⱪ꜡

♇♩ ─ ⅛╠│◌ⱷꜝ─ ⅜ ⌂╢≤⁸ ⇔√ ⌐ ↕╣√◌ⱷꜝ≢№∫
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≡╙ ∂ ─ ⌐ ─∏╣⅜≢╢ ⅜№╢↓≤╙ ⅛∫√⁹ ∂

≢№∫≡╙ ⌐ ↕╣≡ ⅜ ℮√╘⌐↓─╟℮⌂∏╣⅜ ∂╢╙─≤

ⅎ╠╣╢⁹ ⁸ ⌂ ⱨ▼ⱡ꜡☺כ─ ╩ ∆╢ ⌐│ ╛ ⌐╟╢

╙ ⌐ ╣╢ ⅜№╤℮⁹ 

⌂⅔⁸ ⁸ ⌐ ⱨ▼ⱡ꜡☺כ─ ╩ ⇔≡╝ↄ√╘⌐│ ─

╩ ⌐ ≈ ╩ ∆╢ ⅜№╢≤ ⅎ╠╣╢⁹ ⌐│ ─ ╛ ⅜

∆╢╙─⅜ №╡⁸ ⅛╠─ ∞↑≢│ ₁─ ─ │ ≢№╢√╘⁸

╩ ∆╢ ⌐╟╢ ⅜ ╙ ≤ ⅎ╠╣╢⁹⇔⅛⇔ ≢│⁸

╩ ⇔≡™⌂™ ⅜ ⅛╠─ ☺כ♥☻ ╩ ℮ ⅜№╢√╘⁸

≤ ─ ≤─ ≢ ╩ ╡ ™⌂⅜╠ ╩ ╘√⁹

│ ─ ∞↑≢⌂ↄ⁸ ─ ⁸ ⌐╟╡┌╠≈⅝

⅜ ∂╢√╘⁸ ⅜ ╦∫√ ⌐│ ─ ⅜ ≡⌂™ ⅜№╢⁹

↓─√╘⁸ ─☺כ♥☻ ╩ ⌂ ─ ≤⇔≡ ™╢⌐│⁸

─ ╩ ⌐ ≈ ─ ⅜ ≤ ⅎ╠╣╢⁹ 

 



 

 

 

 

 

ה  

ꜝ▬fi♩ꜝfi☿◒♩ ≢│⁸♅ꜛ► ⌐ ╩ ⌐⁸2011 ≤ 2009

┘ 2010 ─ ≢ ↕╣√♅ꜛ► ─ ╩ ⇔ ⇔√⁹

⌐│⁸∕╣∙╣─ ─ ≢⁸ ≢⅝╢ ─♩כꜟ ╩ ™⁸ ♩כꜟ™⌂⇔

│♃כ♦─ ™≡™⌂™⁹ 

≢│⁸ ─ ≤ ─ ⌐≈™≡⁸2011 ⌐ ↕╣√♅

ꜛ► ─ ─ ╩ 2009 ┘ 2010 ─ ≤ ⇔√⁹⌂⅔⁸

≢─ │ 2011 ⅜ ─ ≢ ≤⌂╢√╘ │≢⅝⌂™╙──

↔≤─ ─ ⌐≈™≡ ╩ ∫√⁹ 

 

ה  

2011 ─ ≢│ꜝ▬fi♩ꜝfi☿◒♩≤ ╩ ∂≡⁸ ▪ꜟⱪ☻ ﬞ ≢

│Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕⁸♃◌Ⱡⱥ◌◕⁸◖ⱥ○♪◦─

⁸ ≢│ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕─ ⁸ ▪ꜟⱪ☻ ≢│ⱬ♬ⱥ◌◕⁸

◒⸗ⱴⱬ♬ⱥ◌◕─ ─ ⅜ ↕╣√⁹ ⅜ ─ ≤⌂╢ ◘▬♩

≢│►☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⁸♄▬☿♠♃◌Ⱡⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕⁸

▪◘ⱥⱥꜛ►⸗fi⁸○○▬♅⸗fi☺⁸◖ⱥ○♪◦─ ⅜ ↕╣⁸∆═≡─◘▬♩≢

10 ─ ⅜ ↕╣√⁹↓╣│ ⌐ ∆╢ 14 ─ ⌐№√╢⁹ 

 

ᵑꜝ▬fi♩ꜝfi☿◒♩  

╩ ╗ ⌐≈™≡⁸ ﬞ 7- 1 ≢│ 2011 │⁸Ⱶꜘⱴ⸗fi◐♅ꜛ►

⅜ ╙ ⅜ ↄ⁸ ™≡♃◌Ⱡⱥ◌◕⁸ⱬ♬ⱥ◌◕─ ≢№∫√⁹◒⸗ⱴⱬ♬ⱥ◌◕

│ ↕╣⌂⅛∫√⁹╕√ R2⌐≈™≡ 2009 ⁸2010 ≢ ↕╣≡™╢♃◌Ⱡⱥ◌

◕⅜ ↕╣⌂⅛∫√⁹ 

7- 2 ≤ ▪ꜟⱪ☻ 7- 3 ≢│⁸ⱬ♬ⱥ◌◕⅜ ╙ ↄ ↕╣⁸

™≡◒⸗ⱴⱬ♬ⱥ◌◕─ ≢№∫√⁹↓─ │ 2009 ⁸2010 ≤ 2011 ≢

⅝⌂ │⌂⅛∫√╙──⁸ ≢╛╛ ╩ ╢ ╙№╡ ⇔≡ ∆

╢ ⅜№╢⁹ 

◘▬♩⌐≈™≡│⁸ ⅛╠ ⌐⅛↑≡ ≢♩כꜟ 12 ─ ╩

™⁸♅ꜛ► 24 ℮∟ ⅜ ↕╣√⁹ ╙ ⅜ ↄ ↕╣√─│

⅛╠ ≢№∫√⁹ 

 

 

 

 

 



 

 

 

7- 1 ▪ꜟⱪ☻ ﬞ ꜝ▬fi♩ꜝfi☿◒♩ ⌐⅔↑╢♅ꜛ► ≤∕─  

2010/8/15 2010/8/16 2011/7/26 2011/9/13 2010/7/19ᵑ2010/7/19ᵒ2010/8/16 2011/7/26 2011/9/13 2010/7/19ᵑ2010/7/19ᵒ2010/8/16 2011/7/26 2011/9/13

◐▪◕Ɫ ủ 1 ủ ủ

Ⱶꜘⱴ◌ꜝ☻▪◕Ɫ ủ ủ

Ⱶꜘⱴ⸗fi◐♅ꜛ► ủ ủ ủ ủ ủ

ꜘⱴ♩☻☺◓꜡◦꜡♅ꜛ► ủ

▬♅⸗fi☺☿☿ꜞ ủ ủ ủ

◐ⱬꜞ♃♥Ɫ ủ

ⱥ○♪◦♅ꜛ► ủ

ⱥꜛ►⸗fi♅ꜛ► ủ ủ

Ⱶ♪ꜞⱥꜛ►⸗fi ủ

◒⸗ⱴⱬ♬ⱥ◌◕ ủ

♃◌Ⱡⱥ◌◕ ủ ủ ủ ủ ủ

ⱬ♬ⱥ◌◕ ủ ủ ủ ủ ủ

▪◘◑ⱴ♄ꜝ ủ

9 2 1 2 2 17 2 5 2 3 10 12 11 2

2 2 1 2 1 6 1 1 2 2 3 3 3 1  
 

7- 2 ꜝ▬fi♩ꜝfi☿◒♩ ⌐⅔↑╢♅ꜛ► ≤∕─  

2009/8/3 2010/8/2 2011/8/10 2009/8/3 2010/8/2 2011/8/10 2009/8/3 2010/8/2 2011/8/10

◌ꜝ☻▪◕Ɫ 1 1

◐▪◕Ɫ 1

☻☺◓꜡◦꜡♅ꜛ► sp 1

⸗fi◦꜡♅ꜛ► 1

ⱬ♬◦☺Ⱶ 1

►ꜝ◑fiⱥꜛ►⸗fi

◄ꜟ♃♥Ɫ

◐ⱬꜞ♃♥Ɫ 1 1

Ɫ♥♃כ◦ 1

♃♥Ɫ♅ꜛ►sp. 1

ⱥꜛ►⸗fi♅ꜛ►sp. 2 6

◒⸗ⱴⱬ♬ⱥ◌◕( ) 6 2

ⱥⱷ◐ⱴ♄ꜝⱥ◌◕ 4 4 2 3

ⱬ♬ⱥ◌◕( ) 17 12 8 12 34 19 1 1

▪◘◑ⱴ♄ꜝ 3 2 3 1 1 9 2 2

0 18 16 17 45 26 17 3 4

2 3 6 3 6 5 4 2 3

ﬞ ⱥꜙ♇♥ќ ─√≡⅜╖ ─√≡⅜╖ќ Ⱳ◖ Ⱳ◖ ќ

 



 

 

 

 
7- 3 ▪ꜟⱪ☻ ꜝ▬fi♩ꜝfi☿◒♩ ⌐⅔↑╢♅ꜛ► ≤∕─  

 

2009/8/28 2010/8/24 2011/8/27 2009/8/28 2010/8/24 2011/8/27 2009/8/28 2010/8/24 2011/8/27 2010/8/24 2011/8/27

◐▪◕Ɫ 1 1

▪◌♃♥Ɫ 2

◄ꜟ♃♥Ɫ 1

◐ⱬꜞ♃♥Ɫ 1 1 1

◒☺ꜗ◒♅ꜛ► 11 1

ⱥ○♪◦♅ꜛ► 1 1

ꜟꜞ♃♥Ɫ 1

◒⸗ⱴⱬ♬ⱥ◌◕ 1 1 2 1

ⱬ♬ⱥ◌◕ 2 33 31 149 112 51 3 3 5 3

▬♅⸗fi☺☿☿ꜞ 3 1 1

2 49 32 153 115 53 3 3 8 6 1

1 6 2 3 4 2 1 1 4 4 1

A B C

 



 

 

 

7- 4 ꜝ▬fi♩ꜝfi☿◒♩ ⌐⅔↑╢♅ꜛ► ≤∕─  

 

ᵒ  

▪ꜟⱪ☻ ﬞ ◘▬♩│⁸ ⌐╟╡ ─ ⅜ ⇔™ ⅜№∫√⁹ ﬞ

ⱥꜙ♇♥ ─⅔ │⁸2010 ⌐ ═ ה ≤╙⌐ ⅜ ⌂ↄ⌂∫≡⅔╡⁸

↓╣│ ⌐╟╢╙─∞≤ ⅎ╠╣╢ 7- 6 ⁹ 

▪ꜟⱪ☻ ┘⁸ ◘▬♩≢│⁸ⱬ♬ⱥ◌◕╛◒⸗ⱴⱬ♬ⱥ◌◕⅜ ↔≤─

│ ╠╣╢╙──⁸ ⌂ ≤⇔≡ ⇔≡⅔╡⁸ ─∕─ ─

⌐≈™≡│ ⌐╟╡ ─┌╠≈⅝⅜№╢ 7- 7⁸ 7- 8 ⁹ 

◘▬♩≢│ 17 ─♅ꜛ► ⅜ ↕╣⁸ ⅜ ≢№∫√ 7- 9 ⁹√∞

⇔ ≢№╢ⱬ♬ⱥ◌◕│ ↕╣⌂⅛∫√⁹ 22 ─ ≢│ ◘▬♩⌐⅔™

≡ ↕╣√ ⌐≈™≡ ↕╣√⁹™∏╣─ ⌐⅔™≡╙ ⌐⅔

↑╢ ⅜ ╩ ╘√⁹ 

 

7- 5 ▪ꜟⱪ☻ ⌐⅔↑╢♅ꜛ► ≤∕─  

8:00 8:15 9:00 9:15 7:00 8:00 9:00 8:00 9:00 10:00 11:00 12:00

8:158:309:159:307:158:159:158:159:1510:1511:1512:15

◐▪◕Ɫ ủ ủ

Ⱶꜘⱴ⸗fi◐♅ꜛ► ủ ủ ủ ủ

ⱥꜛ►⸗fi♅ꜛ► ủ

♃◌Ⱡⱥ◌◕ ủ ủ ủ ủ ủ

▬♅⸗fi☺☿☿ꜞ ủ ủ

2 2 3 2 1 0 0 0 2 2 0 0

2010/7/19 2010/8/16 2011/7/26

22 1 8

 

ᵑ ᵓ

ќ◖ⱴ◒◘ -

2011/7/7 2011/7/17 2011/7/21 2011/7/29 2011/8/7 2011/8/9 2011/8/19 2011/7/17 2011/7/21 2011/8/19 2011/7/17 2011/8/19

►☻Ᵽ◐♅ꜛ► 2 35 29

◌ꜝ☻▪◕Ɫ 1 1

◐▪◕Ɫ 10 10 10 2 2 1

Ⱶꜘⱴ◌ꜝ☻▪◕Ɫ 1

◌ꜝ☻◦☺Ⱶ 1

◄♂☻☺◓꜡◦꜡♅ꜛ► 8 10 5 2

⸗fi◐♅ꜛ► 2 1

◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ 4

ꜟꜞ◦☺Ⱶ 10 3

▪◌♃♥Ɫ 2 5 1

▪◘ⱥⱥꜛ►⸗fi 4

◄ꜟ♃♥Ɫ 1

◄ꜟ♃♥Ɫ 2 7 3

◐ⱬꜞ♃♥Ɫ 1

◒☺ꜗ◒♅ꜛ► 30 30 5 12 10

◖ⱥ○♪◦ 10 4 15 2 8

◖ⱶꜝ◘◐ 1 1

Ɫ♥♃כ◦ 2 5 2

ⱨ♃☻☺♅ꜛ► 1

Ⱶ♪ꜞⱥꜛ►⸗fi 2 10 10 2

Ⱶ♪ꜞⱥꜛ►⸗fi 20 10 7 4

◒꜡ⱥ◌◕ 2 6 2

♄▬☿♠♃◌Ⱡⱥ◌◕ 13

ⱥⱷ◐ⱴ♄ꜝⱥ◌◕ 1 10 13 10

ꜘⱴ◐ⱴ♄ꜝⱥ◌◕ 1 3

20 3 17 24 101 50 43 4 35 62 50 31

3 3 4 2 9 3 13 2 1 11 5 8

-

ᵒ

ќ ΅◖ⱴ◒◘



 

 

 

7- 6 ▪ꜟⱪ☻ ﬞ ⱥꜙ♇♥ ─⅔ ⌐⅔↑╢♅ꜛ► ≤∕─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2011 2011/7/26 2011/7/26 2011/7/26 2011/7/26 2011/7/26 2011/7/26 2011/8/18 2011/8/18 2011/8/18 2011/8/18 2011/8/18
8:00 ⁷8:159:00 ⁷9:1510:00 10:1511:00 11:1512:00 12:1513:00 13:158:00 ⁷8:159:00 ⁷9:1510:00 10:1511:00 11:1512:00 12:15

◐▪◕Ɫ ủ
Ⱶꜘⱴ⸗fi◐♅ꜛ► ủ ủ
⸗fi◐♅ꜛ►
ꜘⱴ♩☻☺◓꜡◦꜡♅ꜛ►
▪◌♃♥Ɫ
◒☺ꜗ◒♅ꜛ► ủ ủ
◖ⱥ○♪◦
ⱥⱷ▪◌♃♥Ɫ
ⱥꜛ►⸗fi♅ꜛ►
◒⸗ⱴⱬ♬ⱥ◌◕
♃◌Ⱡⱥ◌◕ ủ
ⱬ♬ⱥ◌◕( ) ủ
▪◘◑ⱴ♄ꜝ
▬♅⸗fi☺☿☿ꜞ ủ

0 1 1 1 3 0 0 0 0 2 0

2011/9/6 2011/9/6 2011/9/6 2011/9/6 2011/9/6 2011/9/13 2011/9/13 2011/9/13 2011/9/13 2011/9/13 2011/9/13
8:00 ⁷8:159:00 ⁷9:1510:00 10:15011:00 11:1512:00 12:159:00 ⁷9:1510:00 10:1511:00 11:1512:00 12:1513:00 13:1514:00 14:15

◐▪◕Ɫ ủ
Ⱶꜘⱴ⸗fi◐♅ꜛ►
⸗fi◐♅ꜛ►
ꜘⱴ♩☻☺◓꜡◦꜡♅ꜛ► ủ
▪◌♃♥Ɫ
◒☺ꜗ◒♅ꜛ► ủ ủ
◖ⱥ○♪◦ ủ
ⱥⱷ▪◌♃♥Ɫ
ⱥꜛ►⸗fi♅ꜛ►
◒⸗ⱴⱬ♬ⱥ◌◕
♃◌Ⱡⱥ◌◕
ⱬ♬ⱥ◌◕( )
▪◘◑ⱴ♄ꜝ
▬♅⸗fi☺☿☿ꜞ ủ ủ

0 0 0 0 1 1 2 1 0 1 0

7 3

1 7



 

 

 

 
7- 6 ▪ꜟⱪ☻ ﬞ ⱥꜙ♇♥ ─⅔ ⌐⅔↑╢♅ꜛ► ≤∕─ ⅝  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2010 2010/8/16 2010/7/19 2010/8/16 2010/7/19 2010/8/16 2010/7/19 2010/8/16 2010/7/19 2010/8/16 2010/8/16

7:00 ⁷7:158:00 ⁷8:308:00 ⁷8:159:00 ⁷9:309:00 ⁷9:1510:00 10:3010:00 10:1511:00 11:3011:00 11:1512:00 12:15

◐▪◕Ɫ
Ⱶꜘⱴ⸗fi◐♅ꜛ► ủ ủ ủ

⸗fi◐♅ꜛ► ủ ủ

ꜘⱴ♩☻☺◓꜡◦꜡♅ꜛ►
▪◌♃♥Ɫ ủ

◒☺ꜗ◒♅ꜛ► ủ

◖ⱥ○♪◦
ⱥⱷ▪◌♃♥Ɫ ủ

ⱥꜛ►⸗fi♅ꜛ► ủ ủ
◒⸗ⱴⱬ♬ⱥ◌◕ ủ ủ ủ

♃◌Ⱡⱥ◌◕ ủ ủ ủ ủ

ⱬ♬ⱥ◌◕( ) ủ ủ ủ ủ
▪◘◑ⱴ♄ꜝ ủ

▬♅⸗fi☺☿☿ꜞ ủ ủ ủ

5 4 6 9 1 11 7 6 2 0
2 2 3 6 1 4 3 3 1 0



 

 

 

 

7- 7 ⌐⅔↑╢♅ꜛ► ≤∕─  

2009 2010 2011 2009 2010 2011 2009 2010 2011 2009 2010 2011 2009 2010 2011 2009 2010 2011

◌ꜝ☻▪◕Ɫ 1 1 2

◌ꜝ☻▪◕Ɫ sp. 1 1 2

◐▪◕Ɫ 1 1 1 1 2

☻☺◓꜡◦꜡♅ꜛ► sp. 1 1 0 2

▪◌♃♥Ɫ 1 1

►ꜝ◑fiⱥꜛ►⸗fi

◄ꜟ♃♥Ɫ 1 1

◐ⱬꜞ♃♥Ɫ 1 2 3

♃♥Ɫ♅ꜛ►sp. 2 2

ⱥⱷ▪◌♃♥Ɫ 1 1 1 3

ⱥꜛ►⸗fi♅ꜛ► sp. 1 1

◒⸗ⱴⱬ♬ⱥ◌◕ 2 2 1 2 2 3 1 2 3 2 7 10 3

ⱥⱷ◐ⱴ♄ꜝⱥ◌◕ 1 2 4 5 1 1 2 1 1 14

ⱬ♬ⱥ◌◕ 7 12 4 13 15 29 12 17 29 17 19 31 14 17 22 63 80 115

▪◘◑ⱴ♄ꜝ 2 2 9 2 6 1 5 2 4 3 3 26 7

12 15 6 14 27 36 16 26 38 20 29 38 17 26 30 79 123 148

4 3 2 2 4 4 4 4 5 3 5 7 3 5 5 8 8 8

8:00 8:15 9:00 9:15 12:00 12:1511:00 11:1510:00 10:15

 
 

7- 8 ▪ꜟⱪ☻ ⌐⅔↑╢♅ꜛ► ≤∕─  

2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011

◐ⱬꜞ♃♥Ɫ 1 1

◒☺ꜗ◒♅ꜛ► 1 4 2 2 1 2 2 1 9 6

ꜟꜞ♃♥Ɫ 1 1

◒⸗ⱴⱬ♬ⱥ◌◕ 1 8 2 5 1 1 2 16

ⱬ♬ⱥ◌◕ 7 8 7 6 1 3 2 2 2 1 1 21 19

▬♅⸗fi☺☿☿ꜞ 3 2 3 8

7 12 11 16 3 4 4 7 7 3 3 0 5 0 0 1 40 43

1 5 2 3 2 2 2 2 3 2 2 0 3 0 0 1 4 5

12:00 12:1513:00 13:1514:00 14:157:00 7:158:00 8:159:00 9:1510:00 10:1511:00 11:15

 
 

 

 



 

 

 

7- 9 ⌐⅔↑╢♅ꜛ► ≤∕─  

 2011/8/7 2011/8/9 2011/8/19

11:30
13 00

13 00
14 00

11 08
13 00

13 00
14 00

11:00
13 00

13 00
14 30

11:00
13 00

13 00
15 00

11:00
13 00

9:00
10 00

10:00
11 00

►☻Ᵽ◐♅ꜛ► 29 11 2 35 2 6 5 30

◐▪◕Ɫ 10

◄♂☻☺◓꜡◦꜡♅ꜛ► 10

▪◌◦☺Ⱶ 1 3

◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ 1 1 7 8 6

▪◘ⱥⱥꜛ►⸗fi 4 1

▬♅⸗fi☺♅ꜛ► 1

◄ꜟ♃♥Ɫ 12

○○▬♅⸗fi☺♅ꜛ► 1ὖ

◒☺ꜗ◒♅ꜛ► 30 30

◖ⱥ○♪◦ 2 30 2

◖ⱶꜝ◘◐ 2

◘◌Ɫ♅♅ꜛ► 5

Ⱶ♪ꜞⱥꜛ►⸗fi 4

◒꜡ⱥ◌◕ 2

♄▬☿♠♃◌Ⱡⱥ◌◕ 13 9 4 4

◒⸗ⱴⱬ♬ⱥ◌◕ 4

50 0 21 2 61 2 13 0 17 14 6

5 0 6 1 6 1 2 0 3 3 2

⌂⇔ ⌂⇔

2011/7/17 2011/7/21 2011/7/22 2011/7/29



 

 

 

 

ꜝ▬fi♩ꜝfi☿◒♩ ≢│⁸ ≤⇔≡ ∆═⅝ⱬ♬ⱥ◌◕ה◒⸗ⱴⱬ♬ⱥ◌◕

⌐≈™≡⁸ ה♩▬◘ ◘▬♩⌐⅔™≡ ≤╙⌐ ↕╣⁸ ▪ꜟⱪ☻ ﬞ

≢│ ⱬ♬ⱥ◌◕ ─╖─≢№∫√⁹ ◘▬♩≢│ ≤╙⌐ ↕╣⌂⅛∫√⁹  

◘▬♩⌐⅔™≡ ⅜ ↕╣⌂⅛∫√ ⌐≈™≡│⁸ ─◖

ⱷfi♩⅛╠ ─ ⅜ 2011 ⌐ ╛╛╙╡╟♩כꜟ√⇔ ─ ™ ╩ ⌐

⇔≡™╢√╘≤ ⅎ╠╣⁸ ─ ≢│⁸ꜟ ─♩כ ⅜ ≢№╢⁹╕√⁸

◘▬♩⌐⅔™≡⁸ ╙ ↄ─ ⅜ ↕╣√─│ ⅛╠ ≢№╡⁸

↓─ ⅜ ─ ∞≤ ⅎ╠╣╢⁹√∞⇔⁸ ─ ⌐│⁸ ↕╣⌂

⅛∫√ ≢№╢ⱬ♬ⱥ◌◕ה◒⸗ⱴⱬ♬ⱥ◌◕─ ◘▬♩⌐⅔↑╢ ╩

⌐ ╣╢ ⅜№╢⁹ 

◘▬♩─ ─ ─ ─ ⁸ │⁸ ─ ╛⁸

─ ↔≤─∏╣⌂≥ ₁⌂ ⅜№╢√╘⁸ ♃כ♦─ ≢─ │ ⇔™⁹∕─

√╘⁸ ─♃כ♦√⇔ ⌂ ⅜ ≢№╢⁹╕√⁸ ─♃▬Ⱶfi◓⌐≈™≡│

─ ╩⌂╢═ↄ ↄ ∆╢ ≢⁸ ─ ╩ ⌐∆╢∞↑≢│⌂ↄ⁸

─ ↔≤─ ─ ╩ ∆╢↓≤⅜ ⌐⌂╢≤ ⅎ╠╣╢⁹ 

≢│⁸ ⌐⅔™≡⁸2011 │ 2010 ⌐ ═⁸ ─ │◒⸗ⱴ

ⱬ♬ⱥ◌◕⅜ ⌐ ↄ⁸ⱬ♬ⱥ◌◕⅜╛╛ ⌂™ ≤⌂∫√⁹ ⁸◒⸗ⱴⱬ♬ⱥ◌

◕│ⱬ♬ⱥ◌◕╟╡ ⅜ ™ ⌐№╡  2007 ⁸ ─ ⌂ │ ╩ 2010

╟╡╙ ↄ ⇔√ ⌐ ↕╣╢⅜⁸ ─ ─ │ ⇔⅛ ╣≡™⌂

™√╘⁸ ≢│⌂ↄ ⌂∏╣⅜ √≤ ⅎ╠╣╢⁹⇔⅛⇔⌂⅜╠⁸ⱬ♬ⱥ◌◕

⌐≈™≡│ 2010 ╟╡ ⅜╛╛ ⌂⅛∫√╙──↕╒≥ ™│ ╠╣⌂⅛∫√↓≤

⅛╠⁸◒⸗ⱴⱬ♬ⱥ◌◕─ ⅜⁸2010 ╟╡ ⅛∫√≤ ↕╣╢⁹ 

◘▬♩⌐⅔™≡⁸ ╙ ⅜ ↕╣√─│ ⅛╠ ≢№╡⁸

─ │↓─ ≢№╢≤ ⅎ╠╣╢⁹⇔⅛⇔⌂⅜╠⁸ ≢№╢ⱬ♬ⱥ◌◕⅜

↕╣⌂⅛∫√√╘⁸ꜝ▬fi☿fi◘☻≤ ⌐ ╩ ⌐ ╣√ ┘

─ ⅜ ≤ ⅎ╠╣╢⁹ 

▪ꜟⱪ☻ ﬞ ◘▬♩⌐⅔™≡⁸ ⌐╟╡ ─ ⅜ ⇔™ ⅜№╡⁸

╩ ∆╢⌐ √╡⁸ ┘ ⌐⅔↑╢ ⅜ ∫√⁹↓─ │⁸∆

═≡─◘▬♩⌐ ∆╢≤ ⅎ╠╣╢⁹ ⁸ ─ ─ ─ ∕─╙

─⌐⅔↑╢ ≤⁸ ♃כ♦╢╟⌐ ─ ╡ ™ ♃כ♦─ ─ ╩

∆╢ ⅜№╢⁹ 

 

 

2007 . , . 336pp.  



 

 

 

 

 

ה  

⁸ ◘▬♩≢ ╠╣√ ≤∕─ ╩ ↔≤⌐

⇔⁸ ┘ ⌐≈™≡ 2009 ┘ 2010 ─ ≤ ⇔√⁹ 

 

ה  

2011 │⁸ ╩ ∂≡ 15 ⅜ ↕╣√⁹∕╣∙╣ ﬞ ≢○◘ⱶ◦

⁸◦♦ⱶ◦ ⁸ⱢⱠ◌◒◦ ⁸◖ⱷ♠◐ⱶ◦ ⁸ ≢│○◘ⱶ

◦ ⁸ⱢⱠ◌◒◦ ⁸◖ⱷ♠◐ⱶ◦ ⁸ ─Ɫ▬ⱴ♠ ≢○◘ⱶ◦ ⁸

ﬞ ⌐⅔™≡⁸○◘ⱶ◦ ⁸ⱢⱠ◌◒◦ ≢№∫√ 2- 2 ⁹2011

─ ⌐⅔™≡ √⌐ ↕╣√ │⁸ꜘⱡ♫●◗Ⱶⱶ◦⁸ⱱ♁ⱥꜝ♃◗Ⱶⱶ◦─○

◘ⱶ◦ ⁸ ╕≢⌐ ↕╣ 2011 ⌐ ↕╣⌂⅛∫√ │○◘ⱶ◦ ⁸ⱢⱠ

◌◒◦ ≢№∫√⁹™∏╣─ ⌐⅔™≡╙⁸ꜘⱡ♫●◗Ⱶⱶ◦╛♠ꜘ⸗ꜞⱥꜝ♃◗

Ⱶⱶ◦ ─╛╛ ⌂ ⅜ ╠╣√╙──⁸2009 ─ ─╟℮⌐ ⇔≡ ⅜

™ │ ╠╣⌂⅛∫√⁹ 

2009 2011 ─ ╩ ∂⁸ 22 ─ ⅜ ↕╣≡™╢⁹↓─℮∟○

◘ⱶ◦ ⅜ ╙ ⅜ ↄ 17 ⁸ ™≢ⱢⱠ◌◒◦ ─ ⁸◦♦ⱶ◦ ⅔╟┘◖ⱷ♠◐

ⱶ◦ │ ≢№∫√⁹ 

 

8- 1 ⌐⅔↑╢ ↔≤─ ≤∕─  

 

2011 2011

◖◒꜡♫●○◘ⱶ◦ Leptocarabus arboreus hakusanus 1 1

▪○◐ⱡ◌꞉◗Ⱶⱶ◦ Leistus subaeneus

♅ⱦⱴꜟ◒ⱦ◗Ⱶⱶ◦ Nippononebria pusilla pusilla

♅ⱦ◗Ⱶⱶ◦ ─ Trechus sp. 1 1 1

○fi♃◔♫●♅ⱦ◗Ⱶⱶ◦ Trechiama lewisi 1

◦꜡►ⱴⱵ☼◑꞉◗Ⱶⱶ◦ Bembidion fujiyamai 35 5 4

Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ Bembidion sp. 112 1 27 1 9 122 3 59 9

◐fi▬꜡○○◗Ⱶⱶ◦ Trigonognatha aurescens 1

ⱱ◦♫●◗Ⱶⱶ◦ Pterostichus honshuensis 4 10 1 1 2 1

ꜘⱡ♫●◗Ⱶⱶ◦ Pterostichus janoi 1

◐♃ⱡⱥꜝ♃◗Ⱶⱶ◦ Platynus kitanoi

ⱥꜝ♃◗Ⱶⱶ◦ ─ Platynus sp. 119 55 1 6 5 16 1 1

♠ꜘ⸗ꜞⱥꜝ♃◗Ⱶⱶ◦ Xestagonum xestum 

ⱱ♁ⱥꜝ♃◗Ⱶⱶ◦ Pristosia aeneola 1

♃◔►♅♠ꜘⱥꜝ♃◗Ⱶⱶ◦ Synuchus takeuchii 1

Ⱶꜘⱴ◗⸗◒ⱶ◦ Harpalus fuliginosus

◦♦ⱶ◦ ⱦ꜡►♪ⱥꜝ♃◦♦ⱶ◦ Oiceopthoma thoracicum 4 1 1

ⱥⱷⱢⱠ◌◒◦ ─ Atheta sp. 1

ⱥ◕Ⱪ♩ⱢⱠ◌◒◦ ─ Aleocharinae sp. 1

Platydomene ─ Platydomene sp.

◖●◦ꜝⱢⱠ◌◒◦ ─ Philonthus sp. 3 5 3 1

◖ⱷ♠◐ⱶ◦ Ⱶꜘⱴⱥ◘◗◖ⱷ♠◐ Hypolithus motschulskyi 1 5 1 1 25 12 3

7 3 7 4 7 7 2 5 2 8

244 3 104 4 22 190 4 90 6 21

ⱢⱠ◌◒◦

○◘ⱶ◦

ﬞ

2009 2010 2009 2010

 



 

 

 

⅝

2010 2011 2011

◖◒꜡♫●○◘ⱶ◦ Leptocarabus arboreus hakusanus 2 6 2 2 5

▪○◐ⱡ◌꞉◗Ⱶⱶ◦ Leistus subaeneus 1 1

♅ⱦⱴꜟ◒ⱦ◗Ⱶⱶ◦ Nippononebria pusilla pusilla 7 3 9 2

♅ⱦ◗Ⱶⱶ◦ ─ Trechus sp. 2 11 2

○fi♃◔♫●♅ⱦ◗Ⱶⱶ◦ Trechiama lewisi

◦꜡►ⱴⱵ☼◑꞉◗Ⱶⱶ◦ Bembidion fujiyamai 63

Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ Bembidion sp. 11 11 4 5

◐fi▬꜡○○◗Ⱶⱶ◦ Trigonognatha aurescens 2

ⱱ◦♫●◗Ⱶⱶ◦ Pterostichus honshuensis

ꜘⱡ♫●◗Ⱶⱶ◦ Pterostichus janoi 9

◐♃ⱡⱥꜝ♃◗Ⱶⱶ◦ Platynus kitanoi 2 8 4 1

ⱥꜝ♃◗Ⱶⱶ◦ ─ Platynus sp.

♠ꜘ⸗ꜞⱥꜝ♃◗Ⱶⱶ◦ Xestagonum xestum 1 4 30 15 17

ⱱ♁ⱥꜝ♃◗Ⱶⱶ◦ Pristosia aeneola

♃◔►♅♠ꜘⱥꜝ♃◗Ⱶⱶ◦ Synuchus takeuchii 2

Ⱶꜘⱴ◗⸗◒ⱶ◦ Harpalus fuliginosus 1 3

◦♦ⱶ◦ ⱦ꜡►♪ⱥꜝ♃◦♦ⱶ◦ Oiceopthoma thoracicum

ⱥ◕Ⱪ♩ⱢⱠ◌◒◦ ─ Atheta sp.

Platydomene ─ Aleocharinae sp.

◖●◦ꜝⱢⱠ◌◒◦ ─ Platydomene sp. 2 1

◖●◦ꜝⱢⱠ◌◒◦ ─ Philonthus sp.

◖ⱷ♠◐ⱶ◦ ⱥⱷⱢⱠ◌◒◦ ─ Hypolithus motschulskyi

2 3 6 1 9 7 7

3 12 31 63 62 47 33

ⱢⱠ◌◒◦

○◘ⱶ◦

ﬞⱢ▬ⱴ♠

2009 2010

 

 

 2011 │ ─ ─╖≢№╡⁸ ╕≢⌐ ↕╣ 2011 ⌐ ↕╣⌂⅛∫√

⅜ №∫√╙──⁸ ⌐⅔↑╢ ─ ≢│ ─ ≤ ⅝⌂ ™│ ╠╣⌂

⅛∫√⁹↓╣│ ─ ⌐⅔™≡╙ 2011 ⌐ ↕╣⌂™ ⅜№╢ ⁸ ⅛

─ ─ ─ ↄ│ ⌐╙ ⇔⁸ ⌐─╖ ╠╣√ │ ─╖⌐ ╠╣√

╟╡╙│╢⅛⌐ ⌂™√╘≢№╢≤ ⅎ╠╣╢⁹↓─ │⁸ ╙ ╩ ⇔

⌐⅔↑╢ ⅜⁸№╢ ╠⅛⌐⌂╢╕≢ ↄ≤ ⅎ╠╣╢⁹ 

 ⌐ ∆╢≤⁸2009 ⁸2010 ≤ ⇔ ⅜ ⌂™

┘ ﬞ ⅜№╢⁹↓╣│⁸∕╣∙╣ ⌐⅔↑╢◦꜡►ⱴⱵ☼◑꞉◗Ⱶⱶ◦⁸

Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ Bembidion sp.⁸ ﬞ ⌐⅔↑╢ⱥꜝ♃◗Ⱶⱶ◦ ─

Platynus  sp.─ ⅜ ⌐ ⌂ↄ⌂∫≡™╢↓≤⅜ ≢№╢≤™ⅎ╢⁹↓╣╠─

⌐≈™≡│ ≢ ⇔≡ ⅜ ⇔≡⅔╡⁸↓─ ─ ⌐≈™≡│⁸

─ ™╛ ↑ ─ ⌐╟╢ ⁸ ↑ ⌐╟╢ Ⱶ☼◑꞉

◗Ⱶⱶ◦ ⌐ ⌂ ─ ⌐╟╢╙─≤ ⅎ╠╣╢╙──⁸ ♃כ♦─

≢│ ∏⁸ ╙ ╩ ╩♃כ♦⇔ ⇔≡╝ↄ ⅜№╢⁹ 

 



 

 

 

ⱴꜟⱢ♫Ᵽ♅  

 

ה  

⁸ ◘▬♩⌐⅔™≡⁸ ─♅fi♩↕╣√ⱴꜟⱢ♫Ᵽ►◌≢♩כꜟ ☻כ◌⁸

♩⁸ ╩ ⇔⁸2010 ─ ≤ ⇔√⁹╕√⁸ ⁸≢♩כꜟ ⇔≡™√

≤ ↔≤─ ⌐≈™≡╙ ╩ ™ ⇔√⁹ ▪ꜟⱪ☻ ﬞ

◘▬♩⌐≈™≡│ ≢─ ⌐╟╡ ⅜ ≢⅝⌂⅛∫√√╘⁸ ⌐

∫√♅ꜛ► 3Dh1 ﬞ ⱥꜙ♇♥ ─⅔ ─ⱴꜟⱢ♫Ᵽ♅R1ה

⌐⅔↑╢ ╩ ≤⇔≡ ⇔√⁹ 

 

ה  

─ ╩ 9- 1 9- 3⁸9- 5 9- 6⌐⁸ ▪ꜟⱪ☻ ﬞ ─ ╩

9- 4⌐ ⇔√⁹ 

 

< > 

9- 1 ◘▬♩⌐⅔↑╢ⱴꜟⱢ♫Ᵽ♅ ─ ה  

2011
2010

▪◌ⱴꜟⱢ♫Ᵽ♅

◄♂○○ⱴꜟⱢ♫Ᵽ♅

ủ
ủ
ủ
ủ

2011
2010

◄♂♫●ⱴꜟⱢ♫Ᵽ♅

◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅
2011
2010

2011
2010

ủ
ủ
ủ
ủ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

9- ☻◘fi☿♩כꜟ 2 ⁸ 1,800m ⌐⅔↑╢ 

ⱴꜟⱢ♫Ᵽ♅ ≤∕─  

2011 8 6 8 20

Q 2010 6 12 8 6

8 6 8 14 8 20 6 12 6 19 6 27 7 8 7 17 8 6

▪◌ⱴꜟⱢ♫Ᵽ♅ 1

◄♂○○ⱴꜟⱢ♫Ᵽ♅ 1 Q80 1 4

◄♂♫●ⱴꜟⱢ♫Ᵽ♅ 1 1 Q1

◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅ 1 1

8 6 8 14 8 20 6 12 6 19 6 27 7 8 7 17 8 6

▪◌ⱴꜟⱢ♫Ᵽ♅ 15 8 6 2 1

◄♂○○ⱴꜟⱢ♫Ᵽ♅ 18 38 1 1 1

◄♂♫●ⱴꜟⱢ♫Ᵽ♅ 5 2 1

◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅ 5 2 15 1

8 6 8 14 8 20 6 19 6 27 7 17

▪◌ⱴꜟⱢ♫Ᵽ♅ 1 5 3

◄♂○○ⱴꜟⱢ♫Ᵽ♅ 17 12 Q1

◄♂♫●ⱴꜟⱢ♫Ᵽ♅ 2 5 3 1

◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅ 2 4 5

2011 2010

 
9- ☻◘fi☿♩כꜟ 3 ⁸ 1,000m ⌐⅔↑╢ 

ⱴꜟⱢ♫Ᵽ♅ ≤∕─  

2011 8 6

Q 20107 26

▪◌ⱴꜟⱢ♫Ᵽ♅

◄♂○○ⱴꜟⱢ♫Ᵽ♅

◄♂♫●ⱴꜟⱢ♫Ᵽ♅

◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅

2011 2010 2011 2010

8 6 7 26 8 6 7 26

3 1

814

1

4

9

2, Q1

4

59

19

45

 

< ▪ꜟⱪ☻ ﬞ > 
9- 4 ♅ꜛ►  3Dh1 ﬞ ⱥꜙ♇♥ ─⅔ ⌐⅔↑╢ 

ⱴꜟⱢ♫Ᵽ♅ ≤∕─ ┘  

14 00-15 20⁷ ╡(100%)

⁷ⱥⱷⱴꜟⱢ♫Ᵽ♅

⁷ⱥⱷⱴꜟⱢ♫Ᵽ♅

⁷○○ⱴꜟⱢ♫Ᵽ♅

⁷ⱥⱷⱴꜟⱢ♫Ᵽ♅ 1 Ⱶꜘⱴⱱ♠♠☺

◄♂◦○●ⱴ

◄♂◦○●ⱴ

3

5

Ɫ◒◘fiⱨ►꜡

2

2011 8 17

 
 

─ ♩כꜟ ⁸♩כꜟ ♩כꜟ ≢│⁸◄♂○○ⱴꜟⱢ♫Ᵽ♅⁸◄♂

ⱥⱷⱴꜟⱢ♫Ᵽ♅⁸▪◌ⱴꜟⱢ♫Ᵽ♅⁸◄♂♫●ⱴꜟⱢ♫Ᵽ♅─ ⅜ ↕╣√ 9- 1 ⁹

↕╣√ │∆═≡꞉⁹√∫№≢כ◌כ꞉כ◌כ⌐≈™≡│ ─ ⌐№√╡⁸

⅜ ⌐ ═ ⅝ↄ ⇔≡™√⁹ 



 

 

 

♩כꜟ│≢ ♩כꜟ⁸ ⌐⅔™≡⁸◄♂○○ⱴꜟⱢ♫Ᵽ♅⅜ ╩ ∂≡

♩כꜟ⁸√╕⁹√∫№≢ ≢│⁸ ⌐▪◌ⱴꜟⱢ♫Ᵽ♅─ ⅜ ↄ⁸ ₁⌐

∫≡╝⅝⁸ ⌐│◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅─ ⅜ ↄ⌂╢ ─ ⌂ ⅜

↕╣√⁹ 

─ │≢♩כꜟ ⌐⅔™≡◄♂○○ⱴꜟⱢ♫Ᵽ♅≤◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅─

⅜ ┘ ↑≡ ↄ ≢№╢⁹╕√◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅⌐≈™≡│ 2010

⌐⅔™≡╙ │ ⌂™╙── ─ ⌐ ═ ↄ⁸ │ ⌐⅔↑╢

⌂ ─ ≈≢№╢≤ ⅎ╠╣╢⁹ 

 

 

< ─ > 

≢ⱴꜟⱢ♫Ᵽ♅ ⅜ ⇔≡™√ ╩ 9- 5⁸9- 6⌐ ⇔√⁹ⱴꜟⱢ♫Ᵽ♅ ⅜

─ ╩ ⇔≡™╢↓≤⅜ ↕╣√⁹2010 ≤ 2011 ─ ╩ ∆

╢≤ ∆╢ ⅜ ⌂⅛∫√⁹ 

 

9- 5 ⌐⅔↑╢ⱴꜟⱢ♫Ᵽ♅ ─  

2010 6 12 8 6
2011 8 6 8 20

2011 2010 2011 2010 2011 2010 2011 2010

▪○ⱡ♠●◙◒ꜝה
◖◄♂♠●◙◒ꜝ

ủ ủ ủ ủ ủ ủ

▬꞉Ⱪ◒꜡ ủ ủ ủ ủ

►◖fi►♠◑ ủ ủ

►☻ꜚ◐♩►ⱥ꜠fi ủ

◄♂►◘◑◑◒ ủ

◄♂◖◙◒ꜝ ủ

◌ꜝⱴ♠♁► ủ

◒꜡ⱴⱷⱡ◐ ủ ủ ủ

◖●Ⱡ◑◒ ủ

◖ⱴ◒◘ ủ ủ

◦ꜝⱠ♬fi☺fi ủ

☻◕ ủ

♃◌Ⱡ♩►►♅♁► ủ

♅◦ⱴ♠●◙◒ꜝ ủ ủ

♅fi◓ꜟⱴ ủ

♫●Ɫ◐♃▪◙Ⱶ ủ

Ⱶꜘⱴ◘꞉▪◙Ⱶ ủ ủ ủ ủ

ⱷ▪◌fi◐fiⱣ▬ ủ

ꜘ♫◑ ủ

ꜜ♠Ᵽ◦○●ⱴ ủ ủ ủ

▪◌ⱴꜟⱢ♫Ᵽ♅ ◄♂○○ⱴꜟⱢ♫Ᵽ♅ ◄♂♫●ⱴꜟⱢ♫Ᵽ♅ ◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅

 
 

 

 

 

 

 

 



 

 

 

9- 6 ⌐⅔↑╢ⱴꜟⱢ♫Ᵽ♅ ─  
2010 7 26
2011 8 6

2011 2010 2011 2010 2011 2010 2011 2010

▬꞉◑◐ꜛ► ủ
▬꞉Ⱪ◒꜡ ủ

►☻ꜚ◐♩►ⱥ꜠fi ủ
◄♂ⱡ♠●◙◒ꜝ ủ ủ
○♬◦⸗♠◔ ủ ủ
◖●Ⱡ◑◒ ủ

♃▬☿♠♩ꜞ◌Ⱪ♩ ủ ủ
♃ꜟⱴ▬♁► ủ ủ
♅◦ⱴ▪◙Ⱶ ủ ủ ủ

♅◦ⱴⱡ◐fiⱣ▬♁► ủ ủ
♫●Ɫ◐♃▪◙Ⱶ ủ ủ ủ
Ɫ▬○♩◑ꜞ ủ ủ ủ
ⱴꜟⱣ◦⸗♠◔ ủ ủ
Ⱶꜘⱴ◘꞉▪◙Ⱶ ủ ủ ủ ủ
ꜘⱴⱩ◐◦ꜛ►ⱴ ủ ủ

▪◌ⱴꜟⱢ♫Ᵽ♅ ◄♂○○ⱴꜟⱢ♫Ᵽ♅ ◄♂♫●ⱴꜟⱢ♫Ᵽ♅ ◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅

 
 

 

≢№╢☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅│ ⁸ ▪ꜟⱪ☻ ﬞ

◘▬♩≤╙ ↕╣⌂⅛∫√⁹ 

≢ ↕╣√ⱴꜟⱢ♫Ᵽ♅ ─ │∆═≡꞉⁸⅜√∫№≢כ◌כ↓╣│ 2010

⌐ ═⁸ ⅜ ⅛∫√√╘⌐ 2010 │ 12 ⁸2011 │

⅛╠ 20 ⁸ ─ ≢─ ╩ ⅞≡™√√╘≤ ⅎ╠╣╢⁹ 

─ ⌐≈™≡│ 2010 ≤ 2011 ╩ ∆╢≤ ∆╢ ⅜ ⌂

⅛∫√⅜⁸↓╣│ ⌐ ™⌐╟╢╙─≤ ⅎ╠╣╢⁹ⱴꜟⱢ♫Ᵽ♅ │ ™

─ ≢⁸ ⌐╟∫≡ ∆╢ ⅜ ⌂╢↓≤╩ ⇔≡™╢─≢№╤℮⁹ ╙

⌂ ╡ ─ ↔≤⌐ⱴꜟⱢ♫Ᵽ♅ ─ ╩ ⇔⁸ ≤ⱴꜟⱢ♫Ᵽ♅

─ ╩ ⌐ ╣√⸗♬♃ꜞfi◓╩ ℮↓≤╙ ≢№╢≤ ⅎ╠╣╢⁹ 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

10 ⱴ♬ꜙ▪ꜟ 23 2011  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

β ⱴ♬ꜙ▪ꜟ─Ɑכ☺ │⁸ ⱴ♬ꜙ▪ꜟ○ꜞ☺♫ꜟ─╙─≢№╢⁹ 



 

 

 



 

 

 

β 22 ⌐ ⇔√ ⌂ ⌐ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

⸗♬♃ꜞfi◓◘▬♩ 1000  

  ⱴ♬ꜙ▪ꜟ 2011  

 

 

 

  

 

  1 

ה 6 

  11 

 Ɫ▬ⱴ♠  19 

 ⱨ▼ⱡ꜡☺22 כ 

 ♅ꜛ►  27 

 

 

  33 

 ⱴꜟⱢ♫Ᵽ♅  36 



 

1 

 

 

 

 

ה ⌐ ™ ╩ ∆╢⁹ 

ה ─ ⌐≢⅝╢ ╡ ↄ⁸

─ ─ →╢ ה ≤ ∆

╢⁹ 

ה ⁸ ─ ╩ ⅛↕∏⌐

╗ ≤∆╢⁹ 

 

 

ה ∆╢⁹ 

ה │ 1 ≤∆╢⁹ 

 

 

ה ─ →╢ ⱦ☺♃כ☿fi♃⁸כ ≢ ─ ╩כ●꜡⌐

⇔⁸ ⌂ ╡ ≢ ∆╢⁹ ─ ─ ≢╙⁸№╢ ─ ⅜

≢№╢⁹ 

ה ⌐│ ⌂ │ ה ─ ─ ╩ ℮⁹ 

ה │⁸ ≤∆╢⁹ ⇔⁸ ⅜ ⇔ↄ ╣≡™╢ │⁸

⌐ ∆╢⁹ 

ה ⌐ ⁸ ─ ─♃כ♦⌐ ⅔╟┘Ᵽ♇♥ꜞכ─ ╩ ℮⁹ │⁸

╩ ⁸⇔♩כ♃☻ ─ ╡ ♃כ♦⁸⅔⌂⁹╢∆ ⁸Ᵽ♇♥ꜞכ─ ⁸

─כꜝ◄⁸│ ─√╘⌐⁸∕─ ┘ ╩ ⇔≡⅔ↄ⁹ 

ה ─ ─ ⌂≥⁸ ─ ⌐ √ ⌐│ ⌐ ⅜ ™⅛ ⇔⁸≢

─♃כ♦┌╣⅝ ╙№╦∑≡ ℮⁹ 

 

 

─≢♪ꜟכ▫ⱨה ♃כ♦⁸ ⁸Ᵽ♇♥ꜞכ │ ≢ 20 ─כ●꜡×

 

♃◒꜠◖♃כ♦ה ♃כ♦ ⅛╠Ɽכ♁♫ꜟ◖fiⱧꜙכ♦─┼כ♃כ♃─ ™ →

│ ≢ 10  

 

 

ה ─  ♃כ♦

╕⇔™  

ה ⇔⅜ ↄ⁸ ⌐ ─⌂™ ⁹ 

ה ⁸ ⁸ ⅜ √╠⌂™↓≤⁹ 

ה ⅛╠ 1.5m ⌐│ ⅛╠─ ↕  

ה ה ⌐ ─ ⅜≢⅝╢↓≤⁹  

ה ╛♃כ♦─ ⅜№╢↓≤⅜ ╕⇔™⁹ 

 



 

2 

 

ה  

 

 

כ♃ꜟ▼◦ ─ ⌐ ∆╢Ⱡ☺ ─℮∟⁸ ≢ ⌐ ╡ ⇔╩ ℮ ─

≢⁸ ─ ⅜ ™Ⱡ☺⌐≈™≡│⁸ Ⱡ☺╩ JISה╢↑ ─╙─⌐

∆╢ ─ ╩ ℮⁹ 

ה ╩כ♃ꜟ▼◦ ╡ ↑╢ │ ─ ⌐ ╦∑⁸ ⌐№╢ ─ ╩

∆╢⌂≥⁸◘▬♩ ⌐ ∆╢⁹ 

ה ≢─ ─√╘ ─ ╡ ™│ ⌐ ∆╢⁹ 

ה ≢ ─ ╩ ≢ ∆╢ ╙ ≤∆╢⁹∕─ ⌐│ ─

─√╘ ∆╢ ─ ╩ ⌐ ⌐ ╠∑╢⁹╕√⁸ ─

─ ⅛╠⁸ ─ │≢⅝╢ ╡ ↑╢⁹ 

─  

ừ  כ●꜡

ה ⁸ ⁸ 40 60ϴ ±0.5ϴ ⁸ 0.1ϴ  

ה 30  

ה ⁸ ⁸  

ה 1 ( 1 ─ ╩ ⇔≡ 14◌ ⅜♃כ♦─ ) 

ה ▬fi♃כⱣꜟ 30 ╟╡   ╟╡  

ה  

ה ⌐╙⁸Ɽכ♁♫ꜟ◖fiⱧꜙכ♃כ ⇔≢ ╩♃כ♦≡™⅔⌐ ≢⅝⁸

≢ ⅜ ⌂↓≤⁹ 

ừ  כ♃ꜟ▼◦

ה ─ ╩כ●꜡ ─ ╛ ⌐╟╢ ╣⅛╠ ⇔⁸ ⌐╟

╡ ╩♃כ♦⌂  ⁹≥↓╢№≢כ♃ꜟ▼◦╢⅝≢

ה ┼─ ∟ ┘⅜ 1.5kg ≢⁸ ≢ ⌐ ╖ ≡ ≢⁸ⱳכꜟ

┼─ ╡ ↑⅜≢⅝╢↓≤⁹ 



 

3 

 

─  

ה כ●꜡ ⅔╪≥≤╡ JrTR -52S ◘▬♩⌐ 1  

♃◒꜠◖♃כ♦ה TR-57U  ◘▬♩⌐ 1  

 

 

⅔╪≥≤╡ Jr  

 TR-52S ◖♃כ♦≥

꜠◒♃ TR-57U  

PC╩ ♃כ♦™⌂⇔

─  

PC┼─♦כ♃ ─  

 

ה כ♃ꜟ▼◦  

 כ♃ꜟ▼◦

CO-RS1 ◘▬♩⌐ 1  

─ ╩ ™╢ ⌐│  

 

 

 

 

 

 

 

 

CO-RS1⁸ כ♃ꜟ▼◦  כ♃ꜟ▼◦ ┼─⅔╪≥≤╡ Jr ─  

TR-52S│ ─ ⁸2011 │ ─ TR-52i ╩ ⁹ 

⅔╪≥≤╡─☿fi◘

כ ⅜ ◦

⌐כ♃ꜟ▼ ∆╢≤⁸

fi☿≥כ♃ꜟ▼◦⌐

כ◘ ─ ⌐ ⅜

∆╢ ⅜№╢⁹∕─ ⁸

☿fi◘כ כ♃ꜟ▼◦╩

⅛╠ ⇔≡ ⌐⌂╢╟

℮⌐ ∆╢⁹ 

 



 

4 

 

 

ⱪ꜡♇♩ ─ ─  

   

 

 

 

  

ID 4Aa1 

  

  

 

 

  

   

 

 

2010/7/21 10 2011/6/10  

2011/6/30  

 

 

 2011/7/1 8/10 10/12 

 

 

35 21'47.5''  

 138 43'38.5'' 

 2,450 

  

CO- RS1

 

/  

 

JrTR- 52S  NO

0012394 

  

 

 

 

 

2012 3  

  

 

  

 



 

5 

 

⸗♬♃ꜞfi◓◘▬♩ 1000    

 ϴ    

2000/7/31 0:00 11.70  

 2000/7/31 1:00 12.50  

 2000/7/31 2:00 13.70  

 2000/7/31 3:00 15.70  

 2000/7/31 4:00 
 

♩ꜝⱩꜟ≢  

2000/7/31 5:00 17.30  

 2000/7/31 6:00 14.70  

 



 

6 

 

 

 

 

ה ה ─ │ ─

─Ɑכ☺╩ ≢⁸

≤╒╓ ∂ ≤⌂╢ ≤∆╢⁹

≢ ≤ ─ ╩

∆⁹ 

 

 

ה ⌐ ⇔⁸ ∆╢⁹ 

ה │ 1 ≤∆╢⁹ 

 

 

ה ─ ≢ ─ ─ ─

╩כ●꜡─≈⁸3⌐ ∆╢⁹ ⁹

⌂⅔⁸ │⁸ ─ ╩

≤∆╢√╘⁸ ⌐╟∫≡ ⅜ ⇔⌂

™╟℮⌐ ∆╢⁹ 

 

כ●꜡ ─  

ה ╩ ↑⁸ ─ ╩ ╢↓≤⅜ ⌂ ╩ ∆╢⁹ 

ה ⌐ ─ ╕╢ ♩כꜝ♪◖⁸ ≤ ⇔≡⁸ ╛ ─ √╡

⌐╟╡ ⇔ↄ ⌂╢ │ ↑╢⁹ 

ה ─ ─ ⌂™ ≢№╢↓≤⁹ 

 

ה │כ●꜡ 10cm⅔╟┘ 5cm⌐ 1⅛ ∏≈ ⇔⁸ ⌐

╩כ●꜡⌐ 1 ⅛ ∆╢↓≤╩ ≤∆╢⁹ ♠כⱩ│⌐כ●꜡─ ╩

╡ ↑╢⁹ 

2010ה ╕≢⌐ 5cm⌐꜡●כ╩ ╖≢№╡⁸ ─ ╩ ↑∏⌐ ⌂ↄ

≢⅝≡™╢ │⁸∕─╕╕ ╩ ∆╢⁹ 

ה 5cm─꜡●כ⅜ ∆╢ │⁸ 5cm─꜡●כ│ ⇔≡ ™⁹ 

ה ה ⁸ ─ כ●꜡⁸≡⇔≥ ╩ⱪכ♥כꜝ◌⌐ ╡ כꜝ◌⁸↑

─ⱪכ♥ ╩ ⌐ ∆≤≤╙⌐ ⌐ ╛♃◓ ─ ╩≈↑╢⁹ 

כ●꜡ה ≤ ≤─ ╩ ┘ ≢ ∆╢≤≤╙⌐⁸

 

 

 

 

ѝ  

 

 

 

 

 

 

─ ≤ 

כ●꜡ ─ ─  

─  

─ ≢

≤╒╓ ∂

─ ⁹ 

≢ ╩ ∆⁹ 

 

( 5cm) 

( 10cm) 

 



 

7 

 

⅜ ⅛╢╟℮⌐ ∆╢⁹ 

ה ╩ ♃כ♦⁸™ ◦ꜗ♩ꜟ╩ ™≡ ⌐≡ 1 ⌐ 1 ⁸ ─

╩♃כ♦⌐ ∆╢⁹ 

ќ꜡●כ ⁸2 ─ ╩כ●꜡⁸│⌐ ∆╢⁹ 

ќ꜡●כ ⁸3 ⇔≡™╢ ⌐│⁸ ╩כ●꜡™⇔ ╩כ●꜡⁸⅔⌂⁹╢∆

╡ ∆ ⁸ ─ ┘ ╩ ∆╢⁹ 

ה ─ ─ ⌂≥⌐ ה ─ ⌐ √ ⌐│ ⌐ ⅜ ™

⅛ ─♃כ♦┌╣⅝≢⁸⇔ ╙№╦∑≡ ℮ ⅜ ╕⇔™⁹ 

 

 

 

 

─♃כ♦ה ─כ●꜡⁸╛ │⁸ ─ ─ ⌐ ╦∑≡ ∆╢─

⅜ ≢№╢⁹ 

 

─≢♪ꜟכ▫ⱨה ה │ 1 ≢ 20 ─כ●꜡×  

ה ─♃כ♦≡⌐ ⌐ ⅝≈⌐כ●꜡1 10  

 

 

ה ┘  

ה ─ ⁸ ─ ⁸ ─ ∆═≡  

ה  

 

☿fi♃כ  

 

5 10cm

 



 

8 

 

 

 

 

ה ⌐│ ≢│ ⌐≡ ∆╢ ╩ ∆╢⁹ 

ה ≢─ ─√╘ ─ ╡ ™│ ⌐ ∆╢⁹ 

ה ≢ ─ ╩ ≢ ∆╢ ╙ ≤∆╢⁹⇔⅛⇔⌂⅜╠∕─

⌐│ ─ ─ ≢ ∆╢ ─ ╩ ⌐ ⌐ ╠∑╢⁹╕√⁸

─ ─ ⅛╠⁸ ─ │≢⅝╢ ╡ ↑╢↓≤≤∆╢⁹ 

 

─  

ה כ●꜡ StowAway Tidbit v2 

×  

×  

כ●꜡♃כ♦ה Ⱪכ●꜡ ♠כ⌐≈⅝  

♃כ♦ה ◦ꜗ♩ꜟ U-DTW-1 ◘▬♩  

כ●꜡♃כ♦ה ♁ⱨ♩ HOBOware Pro  ◘▬♩  

ה ♃◓ כ●꜡  

ה ─◦ꜛⱬꜟ  

ה ♦☺♃ꜟ◌ⱷꜝ 

─  

ה ⁸ ⁸ 20 60ϴ ±0.5ϴ ⁸ 0.1ϴ  

ה 30  

ה ⁸ ⁸  

ה 1 ( 1 ─ ╩ ⇔≡ 14◌ ⅜♃כ♦─ ) 

ה ▬fi♃כⱣꜟ 30 ╟╡   ╟╡  

ה  

ה ⌐╙⁸Ɽכ♁♫ꜟ◖fiⱧꜙכ♃כ ⇔≢ ╩♃כ♦≡™⅔⌐ ≢⅝⁸

≢ ⅜ ⌂↓≤⁹ 

כ●꜡♃כ♦ ♁ⱨ♩

HOBOware Pro  

כ●꜡  

StowAway Tidbit v2

≤Ⱪכ♠  

 

♃כ♦ ◦ꜗ♩ꜟ 

U-DTW-1 
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ⱪ꜡♇♩ ─ ─  

   

 

 

 

  

ID 4Ab1 

  

  

   

   

 

 

2010/7/21  10

2011/6/10,2011/6/30

 

 

 

2011/7/1 8/10 10/12 

 

 

35 21'47.5''  

 138 43'38.5'' 

 2,450 

  1m  

/

  

TidvitV2 No0012394 

 5cm TidvitV2 No0012394 

 10cm TidvitV2 No0012394 

  

 

 

 

2012 3  
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⸗♬♃ꜞfi◓◘▬♩ ה  1000   

  5cm  10cm   

2000/7/31 0:00 11.39  12.73  12.77  

 2000/7/31 1:00 11.44  12.77  13.62  
 

2000/7/31 2:00 12.39  13.73  15.62  
 

2000/7/31 3:00 

12.59 13.63 
 

cm

 

2000/7/31 4:00 11.59  13.62  13.62  
 

2000/7/31 5:00 11.39  12.73  12.73  
 

2000/7/31 6:00 12.39  12.73  13.62  
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ה ⁸ Ɫ▬♦ה ⁸ ╩ ≤⇔⁸ ─ ⁸

─ ╩ ↑╛∆™≤ ⅎ╠╣╢ ⌐ ◘▬♩ 2 3 ╩ ∆╢⁹ 

ה │⁸ ⌂ ─℮∟⁸ ─ ╩ ⇔╛∆™ ⌐ ∆╢⁹

√∞⇔⁸◘▬♩─ ⌐ ∂≡⁸ ─ ⌐ ∆╢╒℮⅜ ─ ╩ ™╛∆

™ ⌐│⁸ ⌐ ∆╢⁹ 

ה │ 1m×10m≤∆╢⁹ │ 1m×1m─◘Ⱪ◖♪ꜝכ♩ 10 ⁸10cm

×10cm─ 1000ⱴ☻⌐ ↑⁸₈  1m×10m ─ ≤ ₉─╟℮

⌐⁸∕╣∙╣╩◘Ⱪ◖♪ꜝכ♩ No.1 No.10⁸ⱴ☻ A01 J00 ≤ ∆╢⁹ 

ה ─ │⁸ ⌐ ℮╟℮ ∆╢⁹√∞⇔⁸ ╩ ∆╢√╘⌐

⌐ ∆╢ ⅜№╢⌂≥─ ⅜№╢ │⁸ ⌂ ⌐ ∆╢⁹ 

ה ─ ⌐≡ ↕╣√ ⅜№╢ │⁸ ⌂╠┌ ∂ ─ ╩ ∆╢⁹ 

ה ─ ⌐╟╢ ⅜ ∂⌐ↄ™ ⌐ ∆╢⁹ ─ ⅜№╢ ╩

™╢⁸ ┼─ ⅜ ∂⌂™╟℮ ─ ∟ ╡ ╩ ╘╢  

 

 

 

 

 

 

─ ─ ☿fi♃כ  
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 1m×10m ─ ≤  

                 ─ ⌐ ∆╢  

 ─ ⌐ ∆╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ ─  

─ ╩ ∆ ╩

∆╢⁹ ─ ⌐╟

╡⁸ ─ │

⌐ ∆╢⁹ 

1m 

10m 
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3ה 5 ≢ ∆╢⁹ │⁸ ⅜ ⅎ∕╤∫√ ⌐ 1 ≤⇔⁸ ─

↑ ⌐ ∂≡ ∆╢⁹ 

 

 

ה ◘Ⱪ◖♪ꜝכ♩╩↕╠⌐ 100 ⱴ☻ ⱷ♇◦ꜙ ⌐ ╡⁸ ⱷ♇◦ꜙ ⌐ ⇔√

─ ╩ ∆╢⁹ 

ה ◘Ⱪ◖♪ꜝכ♩⌐⅔™≡ ⅔╟┘⁸ ה ⁸ ⁸ ⌐ ╦╣√

⌐≈™≡╙∕╣∙╣ ╩ ∆╢⁹ ה ≤ ⁸ ≤ ╗ ╩

╦∑≡ 100 ⌐⌂╢╟℮ ∆╢⁹√∞⇔⁸ │◌►fi♩⇔⌂™⁹ ╛

│⁸ ⌐≈™≡™╢╙─│ ╘∏⁸ ⌐№╢ ─ ≤ ⌐≈™≡™╢ ╙─╩

∆╢⁹ │ ⇔⌂™⁹ 

ה ◘Ⱪ◖♪ꜝכ♩⅔╟┘ ─ ╩ ∆╢⁹ │ ╩

⌐⇔≡ ∆╢⁹╕√⁸ ꜟ▬□ⱨ♃כ♦ ⌐│ ⁸ ⱪ꜡♇♩ ID⁸◘Ⱪ◖♪

♩כꜝ ╩ ∆╢↓≤⁹ 20090615A4Dd1_1  

ה ♬ⱱfi☺◌ ⌐╟╢ ⅜ ╠╣╢ │⁸◘Ⱪ◖♪ꜝכ♩ ⌐ ─

⅔╟┘ ╩ ⇔⁸ ─ ╛ ─ ⅛╠ ↕╣╢ ╩ ∆╢⁹

ⅎ≡ ─ ╙ ∆╢⁹ 

ה ↄ─ ⌐ ∆╢ │⁸ ⌐ ∂≡ ─ ⌐◦◌─

⌐≈™≡ ⅝ ╡ ╩ ∆╢⁹ 
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1m×1m 100ⱴ☻ ─ ─ ≤ ─  

 

 

 

 

 

 

 

 

 

 

      ♬ⱱfi☺◌─              ◌⸗◦◌─    

 

 

 

 

 

 

 

 

 

♬ⱱfiⱡ►◘◑─  

⌐⅔↑╢ ⌐╟╢ 1ⱴ☻ 10cm×10cm ⌐ 1 ─

≈ ╩ ┘ ╩ ⁹ ─ ה │ Photoshop ⌐╟╡ч

⌐╟╡ ─ ╩ ⌐∆╢⁸ш ≤ ─ ↕╩ ⇔≡⁸ ∂ ↕⌐ ∆

╢⁸щ │ ─ ⌐ ↕╣≡™╢ ─ ≢ ⌐ ╩ ↄ⁸ │

≢ ╩ ⅝⁸100≤∆╢⁹ъ 1ⱴ☻⌐ ≡⅝√ ╩ ∆╢⁹ 

♬ⱱfi☺◌─ ≤ ⇔√ ─

♬ⱱfi☺◌─ ≤◌⸗◦◌─ │

⇔≡⅔╡⁸≥∟╠╙ 20mm⁸

8mm ≢⁸ ╩ ─╖≢ ∆

╢─│ ≢№╢⁹√∞⇔⁸◌⸗◦◌│

100 ─√╘ ╩∆╢↓≤⅜

™√╘⁸↓╣≢ ╩∆╢↓≤⅜ ≢

№╢⁹►◘◑ ─ │ ⌂ ≢№╢↓

≤⅛╠⁸♬ⱱfi☺◌─ ≤ ∆╢↓≤│

≢№╢⁹ 

⌂⅔⁸◌⸗◦◌│ ⌐│ ⇔⌂™⁹ 
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ה ⌐│ ─ ⅜≢⅝╢ ╩ ≢ⱶכ♅╗ 1 1m×10m

⌐≈⅝ 2 ×2 ×1 / 1 6 ─ ╩ ⌐⁸ ╕≢─

⅜  

ה │⁸ ─ ─ ♃כ♦⁸ ─ ⅜  

 

 

ה ─ ⁸ ⁸ ה ⁸ ⁸ ─ ⁸ ⌐

╟╢ ⅔╟┘ ─  

 

 

ה  

 כꜗ☺ⱷה

ה ◌ⱷꜝ 

1m×1mה 100ⱴ☻ ─  
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ⱪ꜡♇♩ ⌐⁸ Excel ╩ ⇔⁸ ╩

⇔√ ╩ ≈ ∆╢⁹ 

↕╠⌐⁸ ∂ⱨ□▬ꜟ ⌐◘Ⱪ◖♪ꜝכ♩ No.1 10 ─ 10 ╩♩כ◦─ ⇔⁸

─ ╩♃כ♦─ ∆╢⁹ 

╕√⁸◦◌─ ─ ⅝ ╡⌐≈™≡│⁸ ─ ⌐ ∆╢⁹ 

 

ⱪ꜡♇♩ ─ ─  

 

   

   

  

ID 4Cc1 

  

  

   

  2011/7/1 8/10

10/12 

 

 

35 21'47.5''  

 138 43'38.5'' 

 2,450 

  

 

 

 

 

 

 

 

  

 



 

17 

 

⸗♬♃ꜞfi◓◘▬♩ 1000    

 

1 2
2010/8/1 1

1

species

A
0

1

A
0

2

A
0

3

A
0

4

A
0

5

A
0

6

A
0

7

A
0

8

A
0

9

A
1

0

B
0

1

B
0

2

B
0

3

B
0

4

B
0

5

B
0

6

B
0

7

B
0

8

B
0

9

B
1

0

C
0

1

C
0

2

C
0

3

C
0

4

C
0

5

C
0

6

C
0

7

C
0

8

C
0

9

C
1

0

D
0

1

D
0

2

D
0

3

D
0

4

D
0

5

D
0

6

D
0

7

D
0

8

D
0

9

D
1

0

1 1 1 1 1 1 1 1 1 1 1

1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1

1

11
96

A  B  C  D

 

 

 

◘Ⱪ◖♪ꜝכ♩ ─  

 

3

1

2

1
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◦◌ ⅝ ╡  

◘▬♩   

               

  

⅝ ╡                           

◦◌─  

 ↓╣╕≢⌐ 1 ╙ √↓≤⅜⌂™  ₁ ⅛↑╢  ╒╓ ╢ 

⌐ ∆╢  

 

 

◦◌⌐╟╢ ┼─  

 ─ ה  

                                      

 ─ ה  

                                      

 ─ ה  

                                      

 ─ ה  

                                      

 ─ ה  

                                      

◦◌─  

 ┼─     ⅛╠  

 ┼ ╡╢     ⅛╠  
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♠Ɫ▬ⱴה ╩ ≤⇔⁸ ⅜ ⌐ ⅜∫≡™╢ ─ ⌂╢ 1 2⅛

╩ ∆╢⁹ 

ה ⌐≡ ≤∆╢ ╩ 20 40 ∆╢⁹ 

 

 

5ה ⁸8  

 

 

ה ─ ⌐ ⌂ↄ⁸ ⅜ 2cm ─ ⅝⌂◘▬☼─ ⌐≈™≡⁸

╩∑∏⌐ 10 20 ─ ╩ ⇔⁸ ╩ ∆╢⁹∕╣≤│ ⌐⁸ ≢№╣┌ 10

20 ⌐♃◓╩ ↑⁸ ─ ╩ ∆╢⁹ ─ │ 20~30

≤∆╢⁹ ─ │ 1mm ≤∆╢⁹ 

ה ≤∆╢ ⌐≈™≡⁸ │ 10 ≢№╣┌ 20 ─

╩ ∆╢⁹1 ╩ 1 ≤⇔≡ ∆╢⁹ ─ ╕≢╩ ≤∆╢⁹ 

─≡═∆ה ⌐≈™≡⁸ ⅛╠ ╕≢─ ↕⅔╟┘ ╩ ⇔⁸ ─

≢◘▬☼─ ╩ ∆╢⁹ 

ה ─ ─ ⁸ │ ⌂╠┌ ∆╢⁹ 

ה ─ ⅛╠│⁸ 5 ─ ╩ ∆╢⁹ 

  
─ ⅜ ⁹↓─ ↕╩ ⁹ 

 

 

⌐│ ─♃◓╩≈↑╢⁹ 

☿fi♃כ  

њ ─≈™√  
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ה │ 1 №√╡ 2 ×2 ⅜ ⌐ ⅜ ⁹ 

ה │⁸ ♃כ♦─ ⅜ ⁹ 

 

 

─♠Ɫ▬ⱴה ─  

 

 

ה ♃◓ 

 כꜗ☺ⱷה

 

 

ⱪ꜡♇♩ ─ ─  

   

 

 

 

  

ID 4Cd1 

  

  

 

 

 

   

 

 

2011/7/1 8/10 10/12 

 

 

35 21'47.5''  

 138 43'38.5'' 

 2,450 

  

 

 

 

2012 3  

  

 

    

 

≢ ↕╣√ ─  

ה ┬ ╛ ─ ╩≥─╟℮⌐ ╘╢⅛⁹ 

─♠Ɫ▬ⱴה ─ ⅜ ⌂ ⅜№╢⁹ 

ה ─ ⌂≥ ⅜ ⅛╣╢≤ ⇔≠╠™⁹ 

│⁸ 22 ─ ▪ꜟⱪ☻≢─

╩ ⌐ ╘╢↓≤≤∆╢⁹ 



 

21 

 

⸗♬♃ꜞfi◓◘▬♩ 1000  Ɫ▬ⱴ♠   

 

1981 1980
29 30 cm

4.60 28 110
3.96 27 129
4.91 23 108
5.03 27 106
4.16 26 104
3.66 26 88
3.77 26 121

5 4.5 4.33 31 111
3.97 23 112
3.20 27 92
4.36 23 97
3.96 22 110
3.31 27 113
4.14 25 124
2.61 25 88
3.06 22 92
5.39 18 83
6.40 20 96
4.71 22 83
4.83 20 81
3.96 18 100
4.60 19 106
4.75 17 85
3.24 25 107
3.39 26 106
5.16 21 103
4.25 28 129
5.12 23 80
4.31 23 124
4.98 24 136

4.27 23.7 104.13333

2010 2009 2008 2007 2006
0 1 2 3 4

1 8.3 6.8 8 5.7 4.5
2 5.1 6.4 6.5 5 4.3
3 5 5.5 5.4 4 3.9
4 7.6 5.8 4.9 4 4
5 4.6 4.8 4.5 3.6 3.6
6 4.2 4.4 5 3.9 3.5
7 3.7 4.1 5.4 2.7 2.6
8 4.1 5.6 5 2.8 5.3
9 4 5.6 4.9 4.2 3.8

10 3.1 3.8 4.8 3.6 3.1
11 7 7.1 5.5 3.9 4.4
12 4 5.8 4.9 3.8 4.6
13 6.5 4.3 4.6 3.9 3.8
14 5.5 5.5 5.3 3.1 3.9
15 4 5.6 4.3 3.4 3.9
16 5.1 4.9 4 3.1 4
17 7.4 9.2 7.2 5.6 5.7
18 7.2 6.9 7.4 6.3 6.7
19 6.3 7.5 5.9 4.4 4
20 5.1 7.3 4.4 4.6 4.4
21 3.8 4.9 4.7 3.9 6.4
22 6 4.5 4.8 3.5 4.3
23 5.2 5.5 4.9 5.2 4.6
24 4.1 4 4.5 4.2 3.2
25 5 5.1 4.3 3.3 2.6
26 6 6.8 6.2 5 4
27 4.5 5.5 7 5 4.8
28 7.6 5.5 6.4 4.3 4.4
29 3.5 5.2 5 3.7 3.4
30 3.6 5.5 5.9 4.5 4.8

5.24 5.65 5.39 4.14 4.22
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─  

⌂≥⅛╠ ⅎ∏⁸ ≢

⅛╠ ↕╣╢ ⅜ ╕⇔™⁹ 

 

 

 

ה ⌐ ↄ⁸ ⌐⅔

™≡⁸ ↕╣√ ⅛╠ ≢⁸ ╩

♩♇◕כ♃╢∆ ╩ ∆╢ ─ ⅜

≢⅝╢ ⁹ 

─ꜝⱣꜟ◌ⱷכ♃fi▬ה ⁸ⱷfi♥♫fi☻⌐ ⇔

√ ⁹ 

╩ꜝⱷ◌ה Ɽ▬ⱪ⁸ ⌐╟╡ ∆╢⁹◌

ⱷꜝ╩ ⇔╛∆™ ⌐ ∆╢⁹ 

ה ™ ⅜ ╠⌂™ ⁸ ⅝⌐≡ ∆╢⁹ 

 

 

ה ─ ─ ≤∆╢⅜⁸ ⅛╠ ╕≢ ≢⅝╢↓≤⅜ ╕

⇔™⁹ 

ה ─ ⌐ ≢№╣┌⁸ ╩ ⅎ⁸ ─ ╩ ∆╢⁹ 

 

 

╡╟⌐ꜝⱣꜟ◌ⱷכ♃fi▬ה 2 ⅔⅝⌐ ╩ ℮⁹ ↕╣√ ╩ ∆╢↓

≤⌐╟╡ ⁸ ╩ ∆╢⁹ 

ה ⅜ ⌂ ⁸ ▪fi◓ꜟ≤⌂╢╟℮⌐ ∆╢⁹ 

ה ▬fi♃כⱣꜟ◌ⱷꜝ─ ╛ⱷfi♥♫fi☻─ │ ╩ ⁹ 

 

 

⌂ ♃▬ⱪ⌐ 10m × 20m ─ ⱪ꜡♇♩╩ ∆╢⁹ ╩ ↄ

─ ≥☺כ♥☻ ╩ ≢ ∆╢⁹ 

 

─ │☺כ♥☻ 4 ≢ ∆╢⁹ 

 A ⅝ ╘ ≈╓╖⅜╕∞ ↄ⁸1 5 ⅝  

 B ≈╓╖│№╕╡ ∫≡™⌂™  

 C ⇔⅔╣√ ⅜ ↄ ╠╣╢  

 D ╒≤╪≥ │ ⇔≡⁸∟╠╒╠≤ ⅜ ╠╣╢  

 

─ Ⱨכ◒ │ 3 ≢ ∆╢⁹ 
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 1 ⇔≡™╢ │╒╪─ ⇔≡ ↕⌂™≤ ≤∆ↄ╠™─ ⌂↕  

 2 ⅜№∟↓∟⌐ ╠╣╢ ⇔≡™╢ │ ↕ↄ⁸ ⇔≡™╢  

 3 ⅜ ⇔≡™╢ ⅜ ⅝™⁸№╢™│ ↕⌂ ⅜ ╠╣╢  

 

⌐╟╢ ⌐≈™≡│⁸ ─ ╩ ⌐ ╩ ∆╢⁹ 

 

 

ה ♩♇◕כ♃≢ ╩ ╘⁸∕╣╩ ⌐ ╩ ℮⁹ 

ה ⌂ ─ ⅜ ⁹ 

 

 

╢╟⌐ꜝⱣꜟ◌ⱷכ♃fi▬ה ≢│⁸◌ⱷꜝ─ ≤ ─ 2 ─ ⅜ ⁹ 

ה ─ ╛ ⁸ ⌂≥─ ⅜№╢√╘⁸ ─ ─ ⅜ ╠

╣╢↓≤⅜ ╕⇔™⁹ 

ה │ ⌐ ⇔⁸ │ ⅜ ∆╢⁹ 

ꜝⱷ◌ה ─ ⅜ ≢№╢⁹ 

ה ≢─ ≤─ ╙ ∆╢⁹ 

 

 

ה ─ ╕√│ ⁸  ♃כ♦─

 

 

 ꜝⱣꜟ◌ⱷכ♃fi▬ה

ꜝⱷ◌ה ה ⌐ ─ ╡╛♀○ꜝ▬♩ ╩  

ה ♁ⱨ♩  

 

β♅▼♇◒  

⌐ ⇔≡⁸ ─ ─♅▼♇◒╩⅔ ™∆╢⁹ 

ᾛ ─ ╩ ∆  

ᾛ ◌ⱷꜝ─ ⅛╠ ╕≢  

ᾛ ◌ⱷꜝ─ ⁸ ⌂≥─  

ᾛ ◌ⱷꜝ─ ⌐╟╡ ⌂ ─ ⅔╟┘

─ ╡ ╖ 

ᾛ ◌ⱷꜝ ─ ⌂ ꜞ☻♩  

ᾛ ⌐╟╢ ≤─ ─  

 

─  
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ⱪ꜡♇♩ ─ ─  

   

 
 

[ ] 

  

ID 4Ae1 

  

  

   

  2010/6/21- 9/30 

 

 

35 21'47.5''  

 138 43'38.5'' 

 2,450 

 

 Onset 2m 

M- TPB  

/

  

Garden Watchcam  

NO 0012394 

  

 

 

 

 

  

 

   

 

─  
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▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸ ─♅▼♇◒ ─ ─ⱷ⸗╩⁸ ♃כ♦

≤№╦∑≡⅔ ╡ↄ∞↕™⁹ 
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ⱪ꜡♇♩ ─ ─  

    

 

 

[

] 

    

ID   4C 1 

    

   NPO   

   

  2010/7/13 7/15 8/1 

 

 

35 21'47.5'' 

   138 43'38.5'' 

   1,450 
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⸗♬♃ꜞfi◓◘▬♩ 1000  ⌐╟╢ ⱨ▼ⱡ꜡☺כ   

( )
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הꜝ ▬fi♩ꜝfi☿◒♩─ꜟכ♩≤ ♩כꜟ─

╩ ∆╢⁹ 

♩כꜟ☻◘fi☿ה ⌐⅔╟∕ 2km 3km

╩ ∆╢⁹ ⌐ ─ ─

╩  ⁹╢∆≥♩כꜟ╢

ה ⅔ ─ ⌐ 100m 500 ─

╩♩כꜟ™ ∆╢⁹ 

βꜝ▬fi♩ꜝfi☿◒♩ ⌐⅔™≡│⁸♅ꜛ►

─ ⅛╠⁸ ─ ╩

⇔≡∕─ ─ ╩ ∆╢⁹ 

β ⌐⅔™≡│⁸♅ꜛ► ╩ ≤⇔≡⁸

⌐≈™≡⁸╕√⁸ ─ ⌐≈™≡ ⇔≡ ╩ ℮⁹ 

 

 

1ה 3 ≢ ╩ ⁹ 1 ⁸◒⸗ⱴⱬ♬ⱥ◌◕≤ⱬ♬ⱥ◌◕─ ─ ⅜ ⌂

╢ ⌐╟╡ ⌂╢⅜⁸ ⌡ 7 ⅛╠ 8 ─ ─ 8 00 14:00─ ⌐

∆╢⁹↓─ ≢ ─ ⅜ 16ϴ ⁸ ⅜ 25,000lux ─ ≢

╩ ∆╢⁹√∞⇔⁸ ╛ ╩ ⇔≡ ⌐ ∂≡ ╩ ℮⁹ 

ה ─ ™ ⌐│ ╩ ⇔⌂™⁹ ≢⌂™≤ ⅜≢⅝⌂™√╘⁸ ╩

∆╢↓≤⅜ ╕⇔™⁹ 

 

 

♩◒☿fi♩ꜝfi▬ꜝה ≢│⁸ 2 3km ╩♩כꜟ─ ⇔⁸ ─ ≢

┼ 1 ⇔⁸ ⇔√♅ꜛ►─℮∟ ≤⇔≡ ⇔√ ≤⇔≡ ⌐

∆╢ⱬ♬ⱥ◌◕ה◒⸗ⱴⱬ♬ⱥ◌◕ ╩ ─ ╩ ↑ ╩ ∆╢⁹

⌂ │ ⌐ ╩♃כ♦≡⇔ ⁸│♩כꜟ⁹╢∆ ⌐ ∆╢≤↓╤⅜ ↑╣

┌⁸ ╩ ∫≡™╢ ╩ ╢╟℮⌐ ∆╢⁹ ⌐№√∫≡│⁸ ⅛╡

╛∆™ ⅜№╣┌ ⇔≡ ∆╢⁹ 

ה ≢│⁸⅔ ─ ⌐ 100m 500m ╩♩כꜟ─ ⇔⁸8 00 14 00─ ─ 1

⌐ 15 30 ─ ⌐ ∆╢⅛⁸№╢ ∑╢ ≢ ⇔√♅ꜛ►

─ ≤ ╩ ∆╢⁹ ⅜≢⅝⌂™ ─╖ ≢ ⇔⁸

∆╢⁹ 

 

 

♩כꜟ ─ ▪ꜟⱪ☻

ה , 2007  
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ה ─ ≢│⁸ꜝ▬fi♩ꜝfi☿◒♩ ┘ ⁸≡™≈⌐♩כꜟ─ ⁸ ┘

─ ⁸ ─ ╡≤⌂╢ ⁸ꜝfi♪ⱴכ◒ ─ ╩ GPS⌐╟╡ ∆╢⁹ 

ה ─ ┘ ⌐ ⁸ ⁸ ⁸ ╩ ∆╢⁹ ⁸ ⌐≈

™≡│ ─⌂™ ⌐│ ≢⁸ ┘ ⌐≈™≡ ∆╢⁹ ⌐≈

™≡│ ╩ ⇔⁸0 100 ─ ≢ 10 ╖≢ ∆╢⁹ 

ה ♃כ♦─ ⌐ ≡╢√╘⁸ ⅛╠ ─ ⅜ ⅛╢ ╩

∆╢⁹ 

ה ≢│⁸GPS ⌐╟╡⁸ ⅛╠ ╕≢─♩ꜝ♇

╩♃כ♦◒ ╢⁹ 

ה ─ ≤ ⌐ ⇔≡⁸ ╕≢─ │≢⅝⌂™⅜⁸№╢ ↕╣√ ─ │

─╟℮⌐ ∆⁹ 

 ◌ꜝ☻▪◕Ɫ ◌ꜝ☻▪◕Ɫ≤Ⱶꜘⱴ◌ꜝ☻▪◕Ɫ─ ⅜≈⅛⌂™≤⅝  

 ⸗fi◦꜡♅ꜛ► ⸗fi◦꜡♅ꜛ►⁸◄♂☻☺◓꜡◦꜡♅ꜛ►⁸ꜘⱴ♩☻☺◓꜡◦꜡♅

ꜛ►─ ⅜≈⅛⌂™≤⅝  

 Ⱶ♪ꜞ◦☺Ⱶ  

 ⱥꜛ►⸗fi♅ꜛ►  

 ♃♥Ɫ♅ꜛ► ◒☺ꜗ◒♅ꜛ►⁸ⱥ○♪◦♅ꜛ►⁸◐ⱬꜞ♃♥Ɫ⁸◄ꜟ♃♥Ɫ  

 ☿☿ꜞ♅ꜛ►  

ה ⁸│☻כ◖ ↔≤⌐ ⌐ ╩♩כꜟ√⇔ ╘⁸ ⌂ ╡ ♩כꜟ─⧵ ≢

╩ ∆╢⁹ ⅜ ⇔⁸♅ꜛ► ⌐ ⌂ ⌐⌂∫√ ⌐│⁸

⌐ ╩ ⇔⁸ ╩ ∆╢⁹ 

 

 

1ה ─ ⌐≈⅝⁸1 2 ≢ 5 ╕√│ 2 3 ╩ 2 ⁹ 

≢♅ꜛ►─ ⅜≢⅝╢ ⅜  

 

 

►ꜛ♅ה ─ ≤ ↕╣√  

 

 

GPSה ⌐│  

ה  

ה  

ה  

ה ⌐ ∂≡ ⁸  
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β  

ꜝ▬fi♩ꜝfi☿◒♩ ─ │ ⌐ ≤↕╣╢ ─ 14 ≤∆╢⁹ 

│⸗♬♃ꜞfi◓◘▬♩ 1000 ≢─  

 ⱥⱷ♅ꜗⱴ♄ꜝ☿☿ꜞ ⌂⇔  

 ♃◌Ⱡ◐ⱴ♄ꜝ☿☿ꜞ ▪ꜟⱪ☻  

 ►☻Ᵽ◐♅ꜛ►  

 ◒⸗ⱴ♠ⱴ◐♅ꜛ► ▪ꜟⱪ☻  

 Ⱶꜘⱴ◦꜡♅ꜛ► ▪ꜟⱪ☻≢  

 Ⱶꜘⱴ⸗fi◐♅ꜛ► ▪ꜟⱪ☻  

 ◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ  

 ▪◘ⱥⱥꜛ►⸗fi  

 ○○▬♅⸗fi☺ ▪ꜟⱪ☻  

 ◖ⱥ○♪◦ ▪ꜟⱪ☻⁸  

 ⱬ♬ⱥ◌◕ ⁸ ▪ꜟⱪ☻⁸ ⁸  

 ◒⸗ⱴⱬ♬ⱥ◌◕ ⁸ ▪ꜟⱪ☻⁸ ⁸  

♃◌Ⱡⱥ◌◕ ▪ꜟⱪ☻  

♄▬☿♠♃◌Ⱡⱥ◌◕  

 

 

1.  ꜝ▬fi♩ꜝfi☿◒♩ ─  

   

   

  

ID 4C 1 

  

  

 

 

 

   

 

 

2012 3  
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1000    

2010/8/3

500 750 450 600

2000 2200 2250 2300

2200 2250 2300 2450

8:00 9:00 10:00 11:00

18 21 21 22

0 0 0 1

10% 10% 10% 10%

117,000 125,000 125,000 132,000

21 22 22 27

0 1 1 2

10 10 10 0

125,000 132,000 132,000 170,000

 

2010/8/3

500 750 450 600

2000 2200 2250 2300

2200 2250 2300 2450

8:00 9:00 10:00 11:00

18 21 21 22

0 0 0 1

117,000 125,000 125,000 132,000

21 22 22 27

0 1 1 2

125,000 132,000 132,000 170,000

17 12 5

3 3 2 9

1

2 1 6

1

20 17 8 17

2 3 3 4  
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2.  ─  

   

 

 

 

  

ID 4Ch1 

  

  

 

 

  

 

 

35 21'47.5''  

 138 43'38.5'' 

 2,450 

 

 

 

 

 

2012 3  
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1000    

 

2010/8/4

8:00 9:00 10:00 11:00 12:00

0 0 1 1 1

40% 20% 20% 10% 0%

89,700 128,000 128,000 132,000 145,000

24.2 23.5 25.2 28.2 26.0

8:00 9:00 10:00 11:00 12:00

- 4 2 2 4 4

7 7 13 14 12

2 1

1 1

2 3 2

1 1

2

1
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ה ─ ⌐⁸ ╩ ∆╢⁹╕√⁸∕─◘▬♩─ ╩ ⇔⁸

─ ⅜ ↕╣≡™╢◘▬♩≢│∕─ ⌐╙ ⇔≡ ╩ ∆╢⁹ 

 

 

1ה 3 ≢ ╩ ⁹ 1 / ⁸ ─ ⌐ ∆╢⁹ ╩

⇔≡⅔ↄ↓≤⅜ ╕⇔™⁹ 

 

 

ה 70mm⁸ ↕ 90mm ─ⱪꜝ☻♅♇◒◌♇ⱪ╩ ⌐ ⇔⁸∆⇔ ⁸◘♫◑

10ml: ↕∂ 2 ╩ⱬ▬♩≤⇔≡⁸ ∆╢⁹ 

1ה ─♩ꜝ♇ⱪ ╩ 20 ≤∆╢⁹ ≢│ ◘▬♩─╟℮⌂ ⇔√ │

≢№╢√╘ 20 ─ │ꜝfi♄ⱶ≢ ╦⌂™⁹∆⇔ ╩ 10 ⁸◘♫◑ ╩ 10

∆╢⁹ 

ה ⌐♩ꜝ♇ⱪ ⌐ ⇔≡™╢ ╩ ∆╢⁹ 

ה │ ⇔≡ ╩ ∆╢⁹√∞⇔⁸ ⌂ │ ⌐ ∆╢⁹ 

 

 

ה 1 ⌐≈⅝⁸ ה ≤╙ 1 2 ⁸1 ( ה ≢ 2 )≢ ⁹ 

ה ⌐│ ⅜⅛⅛╢⁹ 

─◓fiⱪꜞfi◘ה │ ⌐╙ ≢№╢⅜⁸◘fiⱪꜟ─ ⅜ ⌂ ─

⅜ ⁹ 

 

 

◦ⱶ◘○ה ⌂≥─ ─ ≤ ↕╣√  

 

 

⇔∆ⱪꜝ☻♅♇◒◌♇ⱪ⁸ה ⁸◘♫◑  

ה ←╦⁸  

ה ◄♅ꜟ ◘fiⱪꜟ ⁸ ⁸Ⱨfi☿♇♩ 
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ⱪ꜡♇♩ ─  

   

 
 

[

] 

  

ID 4Ci1 

  

  

 

 

 

  

 

 

 

2012 3  
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1000  [ ]   

2010/7/23
2010/7/24

20

138
2,450

Leptocarabus arboreus hakusanus (Nakane) 6

Nippononebria pusilla pusilla (S. Uéno) 7

Bembidion sp. 11

Platynus kitanoi (Habu) 2

Colpodes xestus (Bates) 4

Harpalus fuliginosus (Duftschmidt) 1  



 

37 

 

 

 

 

ה ⌐⅔╟∕ 1km₩3km ─ꜝ▬fi♩ꜝfi☿◒♩◖כ☻╩ ∆╢⁹ ⌐

─ ─ ╩ ╡⁸ ⅛╠ ╕≢ ⌂ ♃▬ⱪ⅜ ╕╣╢

↓≤⅜ ╕⇔™⁹ 

ה ⁸│≡™≈⌐☻כ◖ ≢ ⌐ ╩♩כꜟ√⇔ ╘⁸ ⌂ ╡ כꜟ─⧵

♩ ≢ ╩ ∆╢⁹⌂⅔ ⅜ ⇔⁸ ⌐ ⌂ ⌐⌂∫√ ⌐│⁸

⌐ ╩ ⇔⁸ ╩ ∆╢⁹ 

 

 

ה ⌐ 1 ╩ ⁹ 1₩2 ⁸ⱴꜟⱢ♫Ᵽ♅─꞉כ◌כ ⅝Ᵽ♅ ⅜

∆╢ 7 ╟╡ 8 ⌐⅛↑≡⁸ ⌐ ∆╢⁹ ─ ™ ⁸⌂╠┘⌐ ─

™ ⌐│ ⇔⌂™⁹ 

 

 

ה 1km₩3km ╩☻כ◖─ ⇔⁸ ─ ≢ ⌐ 1 ⇔⁸ ⇔√ⱴ

ꜟⱢ♫Ᵽ♅─ ≤ ⇔≡™√ ─ ╩ ∆╢⁹ ⌐№√∫≡│⁸ ⅛╡╛∆

™ ⅜№╣┌ ⇔≡ ∆╢⁹ 

ה ─ ↔≤⌐ ╩ ∆╢⁹ 

ה ─ ≢│⁸ꜝ▬fi♩ꜝfi☿◒♩─ ⁸ ┘ ─ ╡≤⌂╢ ─

╩ GPS⌐╟╡ ∆╢⁹ 

ה ─ ⁸ ╡≤⌂╢ ─ ⁸⌂╠┘⌐ ≤ ─

╩ ∆╢⁹ │ ╩ ⇔⁸0 100%─ ≢ 10% ╖≢ ∆╢⁹ 

─♅ⱴꜟⱢ♫Ᵽה ─ ≤ ⌐ ⇔≡⁸ ⌂ↄ≤╙☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅

⅛∕╣ ─ ⅛╩ ∆╢⁹ ⅜≢⅝⌂™ │ ≢ ⇔⁸

∆╢⁹ ╕≢ ≢⅝⌂™ │ ─╟℮⌐ ∆⁹ 

☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅ 

☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅  

☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅⅛≥℮⅛╙  

ה ≢№╣┌⁸ⱴꜟⱢ♫Ᵽ♅─◌כ☻♩ ⁸꞉⁸כ◌כ ╙ ∆╢ 

 

 

1ה ─ ⌐≈⅝⁸1₩2 ⁹ ≢№╢ ─ⱴꜟⱢ♫Ᵽ♅≤ ─ ⅜≢⅝╢

⅜ ⁹ 

 



 

38 

 

 

 

♅ⱴꜟⱢ♫Ᵽה ─ ≤ ⁸⌂╠┘⌐ ⇔≡™╢ ꜞ☻♩ 

ה ☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅─ ─  

 

 

GPSה ⌐│  

ה ⌐ ∂≡ ⁸ ⁸ⱴꜟⱢ♫Ᵽ♅Ɫfi♪Ⱪ♇◒⌂≥ 

 

 

 

   

 

 

 

  

ID 4C 1 

  

  

 

 

 

  

 

 

 

2012 3  
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⸗♬♃ꜞfi◓◘▬♩ 1000  ⱴꜟⱢ♫Ᵽ♅   

2010/7/25

900 550 600

2000 2200 2250

2200 2250 2300
8:00 9:00 10:00

3 5

5 3 1

1 0 1

3 0 3

4 2 2

5 3 1

1 0 1

4 0 2

2 3 1

1 0 1

5 3 1

1 1 1

0 1 0

3 0 3

4 2 2

39 21 25
3 4 3  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄ 

23  

⸗♬♃ꜞfi◓◘▬♩ 1000  

 

 

24 2012 3  

 

 ☿fi♃כ 

ₔ403- 0005 5597- 1 

0555- 72- 6033 FAX 0555- 72- 6035 

ʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄ 

 23 ⸗♬♃ꜞfi◓  

     

  ☿fi♃כ 

    ₔ110- 8676 3- 10- 10 

ʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄʄ 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

│⁸ Ɽꜟⱪ 100 ⁸ 70 ─ ╩ ⇔≡™╕∆⁹ 

ꜞ◘▬◒ꜟ ─ ─ ⌐ꜞ◘▬◒ꜟ≢⅝╕∆ 

fiכꜞ◓⁸│ ⌐ ≠ↄ ⌐⅔↑╢₈ ₉⌐ ╢ ─ ⌐⇔√⅜™⁸ ─

┼─ꜞ◘▬◒ꜟ⌐ ⇔√ ꜝfi◒ ─╖╩ ™≡ ⇔≡™╕∆⁹ 

 


