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⌐≈™≡ ┘ ─ ╩ ∆╢√╘⁸ ⁸ ▪

ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔™≡⁸ ≤

⌂╢ ┘ ─ ╩ ⇔√⁹ ⇔√ ≢ ╩ ℮√╘⁸

─√╘⌐ ⇔√ ⱴ♬ꜙ▪ꜟ╩ ™√⁹ 

 

│ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸

≢ ⇔⁸ ה │ ▪ꜟⱪ☻ ﬞ ≢ ⇔

√⁹ ╩ ╡╟⌐♃כ♦√∂ ─ ⁸ ─ ⁸ ─

╩ ∫√⁹ 

 

⌐≈™≡│⁸ │ ╩ ⇔⌂⅛∫√⁹ 

 

Ɫ▬ⱴ♠ │⁸ │ ⁸ ⁸ ▪ꜟⱪ☻ ≢ ⇔√⁹

⁸ ⁸ ▪ꜟⱪ☻ ≢ ╩♃כ♦√╣╠ ™≡⁸ ─ ╛

─ ≤─ ╩ ═√⁹ 

 

ⱨ▼ⱡ꜡☺כ │ ⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻ ⁸

≢ ⇔√⁹▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸ ↕╣√ ─ ⌐╟

╡ ⱪ꜡♇♩⌐≈⅝ 12 ─ ╩ ⇔√⁹ ⌐╟╢ │ ─╖≢

⇔⁸10 17 ─ ╩ ⇔√⁹ 

 

♅ꜛ► │ ⁸ ▪ꜟⱪ☻ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ≢

⇔√⁹ │ ≢ ⁸ ▪ꜟⱪ☻ ﬞ ≢│ ⁸ ≢│

⁸ ▪ꜟⱪ☻ ≢│ ⅜ ↕╣√⁹∆═≡─◘▬♩╩ ∆╢≤ ─

⅜ ↕╣√⁹ 

 

│ ≢ ⇔√⁹ ╩ ∂≡ 14 ⅜ ↕╣√⁹2009

2018 ─ ╩ ∂≡ ↕╣√ │ 27 ≤⌂∫√⁹

─ │ ╠╣╢╙──⁸∕─ ⌐≈™≡│ ─ ╩╖≡ ∆╢

⅜№╢⁹ 

 

ⱴꜟⱢ♫Ᵽ♅ ⌐≈™≡│ ≤ ▪ꜟⱪ☻ ﬞ ≢ ╩ ⇔√⁹

≢│ ⅜⁸ ▪ꜟⱪ☻ ﬞ ≢│ ⅜ ↕╣√⁹

⌐ ↕╣≡™╢☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅│ ↕╣⌂⅛∫√⁹ 



 

 

Summary  

 

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

conducted a survey o f the bioindicator s and abiotic 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 2018. 

 

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  Northe rn Japanese Alps . These data enabled us to 

estimate the duration of snow cover and the freeze period and to calculate  the 

cumulative temperature.  

 

3. Vegetation was not investigated this year .  

  

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

Daisetsu , Mt. Hakusan  and Mt. Kita -dake in the So uthern Japanese Alps . The 

long-term changes in the growth , and the relationship between the shoot elongation 

and temperature  in the previous year were examinted,  using the data from the  Mt. 

Daisetsu, Mt. Hakusan  and Mt. Kita -dake in the So uthern Japanese 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 examin ing 

photograph s taken with  a time -lapse camera. We examine d the flowering stage of 3

12 species for each site  by using photographs. The flowering stage of  10 17 

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. Chogatake to Mt. Jonen), Mt. Hakusan , and Mt. 

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

found on Mt. Daisetsu, 4  species in the Northern Japanese Alps, 2 species on Mt. 

Hakusan , and 2 species on Mt. Kita -dake in  the Southern Japanese Alps. Four  

species of alpine but terflies were found from these 7  sites in total.   

 



 

 

7. Ground beetles were investig ated on Mt. Hakusan. Fourteen  species belonging to 

families were found in FY 2018 . Based on the investigation in FY 2009 -2018, 27 

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 the Northern 

Japanese Alps (the area ranging from Mt. Chogatake to Mt. Jonen) . Five species 

and 3 spcies of bumblebees were found  in the respective study area s. The l arge 

earth bumblebee  (Bombus terrestris ), which has classified  as an invasive alien 

species in  Japan by the Mini stry of the Environment, was  not found on the study 

area. 
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30 2018  

 

⸗♬♃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 

 │ ◘▬♩ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻

⁸ ≢─ ⅜ ╕∫≡ ≤⌂∫√⁹ │⁸ ╩ ∆╢◘▬♩

⅜⌂™√╘⁸ │ᵑ ⁸ᵒ ה ⁸ᵓⱢ▬ⱴ♠ ⁸ᵔ ⱨ

▼ⱡ꜡☺⁸כᵕ♅ꜛ► ⁸ᵖ ⁸ᵗⱴꜟⱢ♫Ᵽ♅ ─ ≢№╢⁹ 

◘▬♩─ ╩ 1- 1 ⌐⁸ ─ ╩ 1- 1⌐⁸ ─ ╩ 1- 2

⌐⁸ ♃כ♦ ID╩ 1- 3 5⌐ ⇔√⁹╕√⁸ ─♃כ♦─≥↔

╛ ╩ 1- 6 15⌐ ⇔√⁹ 

 

ᵑ  

⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔

™≡⁸ 2017 ⌐ ╩♃כ♦╠⅛כ●꜡√⇔ ⇔⁸ ⅝ ╩♃כ♦⅝

╩כ●꜡⌐╘√╢∆ ⇔√⁹ 

2018 ─ ─ ╩╖╢≤⁸ ◘▬♩≤╙⌐ ≤ ⅜ ™ ⌐№∫√⁹ 

 

ᵒ ה  

⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔™≡⁸ 2017

⌐ ╩♃כ♦╠⅛כ●꜡√⇔ ⇔⁸ ⅝ ╩♃כ♦⅝ ╩כ●꜡⌐╘√╢∆

⇔√⁹ 

⌐№╢ ⁸ ⁸ ▪ꜟⱪ☻ ≢│⁸ ϴ

─ │⁸ ⅜ ⇔ ╘≡⅛╠ ⅛ ╣≡ ≤ ≢ ⇔⁸↓─

│ ╕≢ ⇔√⁹ ⁸ ϴ⁸10ϴ ─ │⁸ ⌐ ∆╢ ╛ ─

─ ╣⅜ ↕ↄ⁸∕─ ─ ⅜ ⅝™√╘⁸ ⌐⌂╢≤ ─ │ ↄ

⌂╢⅛⁸ ╛ ─ ⅜ ╟╡╙ ↄ⌂∫√⁹ 

 

ᵓⱢ▬ⱴ♠─  

─ ≢│ ╣╛ ╣⅜ ↄ⁸ ◖ⱴ◒◘ ≢│ ≢⁸2017

│ ─ ⇔⅛ ≢⅝⌂⅛∫√√╘⁸2018 ⌐ ╩ ∫√⁹ ─ ≤



 

2 

 

◖ⱴ◒◘ ⁸ ─ ﬞ ≢│⁸∕╣∙╣ 30 ⁸ ▪ꜟⱪ☻ ─

≢│ 22 ⁸ ≢│ 23 ⌐≈™≡⁸ ─ ─ ⌐ ⇔

√ ─ ↕ ╩ 20 ╕≢↕⅛─╓∫≡ ⇔√⁹ 

Ɫ▬ⱴ♠─ │ ⅝™ ≤ ↕™ ╩ ╡ ∆⅜⁸ ≤ ▪ꜟⱪ☻

≢│⁸ ⱪ꜡♇♩≤╙⌐ ⌂ ╩ ⇔√⁹ ⁸ ─ ﬞ ≢

│⁸2014 ─ ⅜ ↕⅛∫√√╘⁸ ⌂ │ ╘╠╣⌂⅛∫√⁹ 

 

ᵔ ⱨ▼ⱡ꜡☺כ 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│ ⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻

⁸ ⌐⅔™≡⁸∕╣∙╣ ≈─ⱪ꜡♇♩⌐▬fi♃כⱣꜟ◌ⱷꜝ╩ ⇔√⁹

│⁸ ↕╣√ ⅛╠ ≢⁸ ╩ ∆╢ ─

─ ⌐ ≢ ∫√⁹ ⌐╟╢ ≢│⁸ ─ ≈─ⱪ꜡♇♩⌐⅔

™≡⁸ ⌂ ♃▬ⱪ⌐ 10 ×20 ─ ⱪ꜡♇♩╩ ⇔⁸ ⌐╟╡⁸ ╩

ↄ ─ ≥☺כ♥☻ ╩ ≢ ⇔√⁹ 

⌐№╢ ─ ≤ ▪ꜟⱪ☻ ≢⁸2018 │ ⅜

™ ⅜╖╠╣√⁹ ─ⱪ꜡♇♩≢│↓℮⇔√ │╖╠╣⌂⅛∫√⁹ ⌐≈™≡

│▬fi♃כⱣꜟ◌ⱷꜝ─ ⌐╟╡⁸ ⅜ ╠╣⌂⅛∫√⁹ 

 

ᵕ♅ꜛ►  

▪ꜟⱪ☻ ﬞ ≤ ─∕╣∙╣ ≈─ⱪ꜡♇♩⁸ ≤ ▪ꜟⱪ☻

─ ≈─ⱪ꜡♇♩⌐⅔™≡⁸ꜝ▬fi♩ꜝfi☿◒♩ ╩ ⇔√⁹

╩♩כꜟ─ ⇔⁸ ─ ≢ ┼ ⇔⁸ ⇔√♅ꜛ►─℮∟

≤⇔≡ ⇔√ ⌐≈™≡ ─ ╩ ↑ ╩ ⇔√⁹╕√⁸ ⌂ │

⌐ ╩♃כ♦≡⇔ ⇔√⁹ 

≤ ≢│∕╣∙╣ ≈─ⱪ꜡♇♩⁸ ▪ꜟⱪ☻ ﬞ ≤ ▪ꜟⱪ

☻ │∕╣∙╣ ≈─ⱪ꜡♇♩⌐⅔™≡⁸ ╩ ⇔√⁹⅔ ─ ⌐ 100

500 ╩♩כꜟ─ ⇔⁸ 14 ⌐⅛↑≡ ↔≤⌐⁸ 15 30 ≢

∆╢⅛⁸№╢ ∑╢ ≢ ⇔√♅ꜛ► ─ ≤ ╩ ⇔√⁹ 

≢│ ►☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⁸◒⸗ⱴⱬ♬ⱥ◌◕⁸♄▬☿♠

♃◌Ⱡⱥ◌◕ ─ ⅜ ↕╣√⁹↓─℮∟◒⸗ⱴⱬ♬ⱥ◌◕│ ─ ™

─ꜝ▬fi♩ꜝfi☿◒♩ ⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ│ ⅜╛╛ ™ ≢ ↕

╣√⁹ ▪ꜟⱪ☻ ﬞ ≢│ Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸◒⸗ⱴⱬ♬ⱥ◌◕⁸

ⱬ♬ⱥ◌◕⁸♃◌Ⱡⱥ◌◕ ─ ⅜ ↕╣√⁹ ≤ ▪ꜟⱪ☻ ≢│

◒⸗ⱴⱬ♬ⱥ◌◕⁸ⱬ♬ⱥ◌◕ ─ ⅜ ↕╣⁸ ⌐ⱬ♬ⱥ◌◕│ ↄ─ ⅜

↕╣√⁹ 

 

ᵖ  

─ ≈─ⱪ꜡♇♩⌐⅔™≡⁸∆⇔ 10 ⁸◘♫◑ 10 ╩ ≤⇔≡ ™√

20 ─ⱪꜝ☻♅♇◒◌♇ⱪ 70mm⅛╠⌂╢Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇ⱪ╩ ⱪ꜡

♇♩⌐ ⇔⁸ ⇔√ ╩ ⇔⁸ ≤ ╩ ⇔√⁹ 
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2018 │⁸ ╩ ∂≡ 14 ╕≢ ≢⅝⌂⅛∫√╙─╙ ╗ ⅜ ↕

╣√⁹↓╣╕≢ ↕╣≡™√╙──⁸2017 ⌐ ↕╣⌂⅛∫√⁸◖◒꜡♫●○◘

ⱶ◦ ◐♃◒꜡♫●○◘ⱶ◦ ╛◐♃ⱡⱥꜝ♃◗Ⱶⱶ◦⁸♠ꜘ⸗ꜞⱥꜝ♃◗Ⱶⱶ◦⌂≥⅜

↕╣╢ ⁸↓╣╕≢─ ≢ ╟ↄ ↕╣≡™√Ɫ◒◘fi♪►●Ⱡ♫●ⱢⱠ

◌◒◦╛◖●◦ꜝⱢⱠ◌◒◦ ─ ⌂≥⅜ ↕╣⌂⅛∫√⁹◦♦ⱶ◦ ⌐⅔™≡⁸

ⱥⱷ⸗fi◦♦ⱶ◦⅜ 2013 ─ ┬╡⌐ ↕╣╢≤≤╙⌐⁸№╠√⌐ⱥ꜡○ⱦ

⸗fi◦♦ⱶ◦≤♠ⱡ◓꜡⸗fi◦♦ⱶ◦─ ⅜ ↕╣√⁹ 

 

ᵗⱴꜟⱢ♫Ᵽ♅  

─ ≈─ⱪ꜡♇♩≤ ▪ꜟⱪ☻ ﬞ ─ ≈─ⱪ꜡♇♩⌐⅔™≡⁸

₩ ╩☻כ◖─ ⇔⁸ ─ ≢ ⌐ ⇔⁸ ⇔√ⱴꜟⱢ

♫Ᵽ♅─ ≤ ⇔≡™√ ─ ╩ ⇔√⁹ 

◘▬♩≢│⁸◄♂♫●ⱴꜟⱢ♫Ᵽ♅⁸◄♂♩ꜝⱴꜟⱢ♫♅⁸▪◌ⱴꜟⱢ♫Ᵽ♅⁸

◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅⁸◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ⅜ ↕╣√⁹ ≢№╢

☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅⌐≈™≡│⁸ ⌐⅔™≡ 2012 ≤ 2013 ≢ ↕╣⁸

≢│ 2015 ⌐⁸ Ᵽ♅⅜ ↕╣≡™√⅜⁸ │ ⱪ꜡♇♩≤╙ ↕╣⌂⅛∫√⁹

▪ꜟⱪ☻ ﬞ ◘▬♩≢│⁸♫●ⱴꜟⱢ♫Ᵽ♅⁸ⱥⱷⱴꜟⱢ♫Ᵽ♅⁸○○

ⱴꜟⱢ♫Ᵽ♅─ ⅜ ↕╣√⁹ ≢№╢☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅│ ↕

╣⌂⅛∫√⁹ 
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1- 1 30 2018  
   1  ▪ꜟⱪ☻ 4  ▪ꜟⱪ
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♃כ♦ ID 

≢│⁸ ─♃כ♦ ╩⇔╛∆ↄ∆╢√╘⌐⁸◘▬♩ ⁸ ⱪ꜡♇♩ ⁸

⌐ ─ ID ╩ ⇔≡™╢⁹ 

 

1- 3 ID 

 ID 

 1 

 2 

 3 

 4 

 5 

 6 

 

1- 4 ID  

 

 ID 

 A 

 B 

 C 

 D 

 F 

 G 

 H 

 I 

 J 

 K 

 

1- 5 ID 

 ID 

 a 

 b 

 c 

 d 

[ ] e 

[ ] f 

 g 

 h 

[ ] i 

 j 
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1- 6 a  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦   

 

 

1  1Ca ◖

ⱴ◒◘  

2017/9/26 2018/9/29 ⅔╪≥≤╡RTR- 502L   

NO: 52BA50D6 

2 ▪ꜟⱪ

☻  

2Ba  2017/10/9 2018/10/16 ⅔╪≥≤╡Jr. TR- 52i  

NO F2280C14 

2 ▪ꜟⱪ

☻  

2Ca  2017/10/9 2018/6/7 

 

⅔╪≥≤╡RTR502L 

NO 52BA50DB 

2018/6/ 7 2018/10/10 ꜡

כ● ♃כ♦╘√─

⁹ 

3 ▪ꜟⱪ

☻ ﬞ

 

3Aa  2017/8/21 2018/10/1 ⅔╪≥≤╡Jr . TR- 52S 

NO: F0244D34 

4  4Aa  2017/10/18 2018/10/17 ⅔╪≥≤╡RTR- 52A─

─√╘⁸2017/10/18

2018/7/11│Tidbit v 2⌐

╟╢ ⁹ 

5 

 

▪ꜟⱪ

☻  

5Aa  2017/6/24 2018/6/22 ⅔╪≥≤╡Jr . TR- 52i  

NO F8283B03 

6  6Ba1 

 

2017/11/9 2018/10/8 ─ ⌐╟╡⁸

2017/11/9 2018/5/28│

≢ ⇔≡™√

Tidbi t  ⁹♃כ♦─

6  6Ba2 

 

 

2017/11/9 2018/10/8 ─ ⌐╟╡⁸

2017/11/9 2018/5/28│

≢ ⇔≡™√

Tidbi t  ⁹♃כ♦─
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1- 7 b ה  

◘

▬ 

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

 

1  1Ab 

 

2017/9/26 2018/9/16 ⁸ 10cm  

 

1  1Bb 

 

2017/9/26 2018/9/16 ⁸ 10cm  

1  1Cb ◖

ⱴ◒◘  

2017/9/26 2018/9/ 29 ⁸ 10cm  

1  1Db 

 

2017/9/26 2018/9/ 29 ⁸ 10cm  

⅜ ⌐

⇔≡™╢ⱪ꜡♇♩⁹ 

2 ▪ꜟ 

☻  

2Ab 

 

2017/ 10/ 10 2018/ 10/ 18 ⁸ 10cm  

 No.2─6/11 10:00 ⁸

6/24 3:00 ⁸7/1 16:00 ⁸

17:00⁸18:00│ ⁹ 

2 ▪ꜟⱪ

☻  

2Bb 

 

2017/ 10/ 9 2018/10/ 16 ⁸ 10cm  

2018/6/7 10cmNo.2

⁹ 

4  4Bb ﬞ

 

2017/10/5 2018/10/5 ⁸ 10cm  

No.2─꜡●כ ⁹ 

4  4Cb 

 

2017/10/5 2018/10/5 ⁸ 10cm  

 

4  4Db ﬞ

 

2017/10/5 2018/10/5 ⁸ 10cm  

No.2─꜡●כ ⁹ 

5  5Bb ⱪ꜡♇

♩B  

β ⱪ꜡♇♩

♩ꜝⱣכ☻  

2017/6/25 2018/6/23 

 

⁸ 10cm  

 

5  5Jb ⱪ꜡♇

♩C  

β ⱪ꜡♇♩

Ᵽ☻◔♇♩

 

2017/6/25 2018/6/22 

 

⁸ 10cm  

 

6  6Ab 

A  

2017/8/23 2018/8/27 ⁸ 10cm  

6  6Bb 

 

2017/7/27 2018/5/28 ⁸ 5cm

⁸ 10cm  

6  6Cb 

C  

2017/8/23 2018/8/27  ⁸ 10cm  

6  6Db 

D  

2016/8/25 2018/8/27 ⁸ 10cm  

╘│⁸2017/8/23  
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1- 8 c  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Ac   2018 │ ∑∏⁹ 

1  1Bc   2018 │ ∑∏⁹ 

1  1Cc ◖ⱴ◒◘   2018 │ ∑∏⁹ 

1  1Dc   2018 │ ∑∏⁹ 

⅜ ⌐

⇔≡™╢ⱪ꜡♇♩⁹ 

2 ▪ꜟⱪ

☻  

2Ac   2018 │ ∑∏⁹ 

2 ▪ꜟⱪ

☻  

2Bc   2018 │ ∑∏⁹ 

4  4Bc ﬞ

 

 2018 │ ∑∏⁹ 

4  4Cc   2018 │ ∑∏⁹ 

4  4Dc ﬞ   2018 │ ∑∏⁹ 

5 ▪ꜟⱪ

☻  

5Bc ⱪ꜡♇♩B  

β ⱪ꜡♇♩ ♩ꜝⱣכ

☻  

 2018 │ ∑∏⁹ 

5 ▪ꜟⱪ

☻  

5Jc ⱪ꜡♇♩C  

β ⱪ꜡♇♩ Ᵽ☻◔♇

♩  

 2018 │ ∑∏⁹ 

6  6Ac A   2018 │ ∑∏⁹ 

6  6Bc   2018 │ ∑∏⁹ 

6  6Cc C   2018 │ ∑∏⁹ 

6  6Dc D   2018 │ ∑∏⁹ 
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1- 9 dⱢ▬ⱴ♠  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦  ♃כ♦    

─♃כ♦  

1  1Id  2018/9/16 30  2008 │1999

2018  

2017 ⌐╙ ⇔√⅜⁸

⌐ ╣⇔√╙

─⅜ ⅛∫√√╘⁸

╣ ⌐≈™≡│

ⱴכ◒╩ ↑ ⇔ ⁹ 

1  1Jd ◖ⱴ◒

◘  

2018/6/30⁸ 

9/29 

30  1998 2018  

2012 ⌐ⱴכ◒⇔√

│⁸ ─ ⌐

↕╣√√╘⁸2014 ⌐

∆═≡≈↑ ⅎ√⁹∕─

╣⇔√ │⁸2018

⌐≈↑ ⅎ√⁹ 

2 ▪ꜟⱪ

☻  

2Dd ╖ↄ╡⅜    2018 │ ∑∏⁹ 

2 ▪ꜟⱪ

☻  

2Ed    2018 │ ∑∏⁹ 

4  4Bd 

ﬞ

 

2018/10/18 30  1998 2017  

│ ⅜ ╣≡™

√√╘⁸ ⌐ ⇔≡

╩ ∫√⁹ │♃

◓⅜ ⁸ ⇔™ ╩

⇔√⁹ 

4  4Hd    2018 │ ∑∏⁹ 

5 ▪ꜟⱪ

☻  

5Dd  2018/8/22 22  1998 2017  

5 ▪ꜟⱪ

☻  

5Ed  2018/8/22 23  1998 2017  
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1- 10 e ⱨ▼ⱡ꜡☺כ ▬fi♃כⱣꜟ◌ⱷꜝ  

◘

▬

♩ 

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

 

1  1Ce 

◖ⱴ◒◘  

2017/9/26

2018/6/30 

2018/6/30

2018/9/29 

Ltl - 5210A  NO 106024772 ⁸

SG560K- 8mHD NO:1503030225  

1  1De 

 

2018/6/30 9/29 SG560K- 8mHD NO 1503030228 

2 ▪ꜟⱪ

☻  

2Ae 

 

2018/5/29 10/ 18  SG560P- 8M NO: 1405120316  

 

2 ▪ꜟⱪ

☻  

2Be 

 

2018/5/16 8/19 

 

SG560P- 8M NO: 1405120317  

7/28 ⌐ ⁸∕╣ │

⁹ 

4  4Ce 

 

2018/7/24 10/5 SG560P- 8M SN 1405120315 

7/24◌ⱷꜝ ⁸8/2 ⁸9/4

◌ⱷꜝ ⁸9/12 ⁹9/12

│ ─ ⅜ ∫≡™√√

╘⁸ ╩ ⁹ 

4  4He  2018/7/24 10/4 SG560P- 8mHD NO1503030224 

9/4- 9/12 ⌐╟╡◌ⱷꜝ ⁹ 

5 ▪ꜟⱪ

☻  

5Be ⱪ꜡

♇♩B  

β ⱪ꜡♇♩

♩ꜝⱣכ☻  

2018/6/23 10/24 SG560K- 8mHD NO: 1503030214 

2018/6/23 9/2 6 Garden Watchcam

NO:GB3700976A 

 

5 ▪ꜟⱪ

☻  

5Je ⱪ꜡

♇♩C  

β ⱪ꜡♇♩

Ᵽ☻◔♇♩

 

2018/6/22 8/ 23 

 

SG560K- 8mHD NO1503030222 

8/23 18:10 9/3 14:40 │ ↕╣

∏⁸9/3 14:40 9/11 13:15 │ ∫

⌂ ⅜ ↕╣√⁹◌ⱷꜝ

─ ─Ⱡ☺⅜ ╖⁸ ╙

⇔ ⅝ ⅜∫≡™√↓≤⅛╠⁸

─ ≢ ╙ ⇔ↄ ↕

┬╠╣√ ⁸Ⱡ☺⅜ ╪∞

⅜№╢⁹ 

2018/6/22 7/29 Garden Watchcam

N0:G09271460A 
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◘

▬

♩ 

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

 

6  6Be1 

 

Ί SG560P- 8M NO 1212190406 

⌐ ╩ ⌂™ ⌂ↄ

⇔√⅜⁸ ⇔≡⁸

╩ ⌂∫√≤↓╤⁸ ≢⅝

≡™⌂⅛∫√√╘⁸◌ⱷꜝ╩

⇔⌂⅛∫√⁹ 

6  6Be 

 

Ί SG560P- 8M NO 1503030212 

◌ⱷꜝ─☿♇♩ ─ │ ™

∞∫√⁹ ⅛ ─√╘⁸

≢SD╩ ⇔ ╣⇔√√╘⁸◌ⱷꜝ

─SD☿♇♩ ↄ∟ ≤SD─

⌐ ⅜ ⇔√√╘≤ ╦╣

╢⁹ 

 

1- 11 f ⱨ▼ⱡ꜡☺כ  

◘

▬ 

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦   

1  1A  

 

2018/5/15⁸5/ 28⁸5/29⁸5/ 30⁸6/ 1⁸6/4⁸6/ 5⁸6/ 6⁸6/ 7⁸

6/ 10⁸6/ 11⁸6/15⁸6/ 17⁸6/ 19⁸6/ 21⁸6/ 26⁸7/1⁸7/ 6⁸

7/7⁸7/ 9⁸7/ 12⁸7/ 17⁸7/ 21⁸7/ 24⁸7/ 25⁸7/30⁸7/31⁸

8/ 3⁸8/5⁸8/ 8⁸8/10⁸8/ 18⁸8/ 20⁸8/ 21⁸8/ 24⁸8/27⁸9/2⁸

9/7⁸9/ 11⁸9/ 15 

1  1B  

 

2018/6/ 19⁸7/1⁸7/ 6⁸7/7⁸7/ 9⁸7/ 12⁸7/ 17⁸7/ 21⁸7/ 24⁸

7/ 25⁸7/30⁸7/31⁸8/ 3⁸8/5⁸8/ 8⁸8/13⁸8/ 18⁸8/ 20⁸8/ 21⁸

8/ 24⁸8/27⁸9/ 2⁸9/7⁸9/ 11⁸9/ 15 

1 

 

 1C  

◖ⱴ◒◘  

2018/5/ 25⁸5/27⁸6/2⁸6/3⁸6/4⁸6/ 7⁸6/10⁸6/ 11⁸6/ 15⁸

6/ 16⁸6/ 19⁸6/ 23⁸6/25⁸6/ 26⁸6/ 30⁸7/2⁸7/9⁸7/ 10⁸

7/ 14⁸7/ 17⁸7/18⁸7/ 19⁸7/ 21⁸7/ 23⁸7/ 26⁸7/27⁸7/ 28⁸

7/30⁸8/ 3⁸8/6⁸8/ 10⁸8/ 12⁸8/ 13⁸8/ 18⁸8/ 20⁸8/21⁸

8/ 24⁸8/ 29⁸9/3⁸9/7⁸9/ 11⁸9/13⁸9/16⁸9/ 26 

1  

 

 1D  

 

2018/6/ 26⁸7/2⁸7/9⁸7/ 10⁸7/ 14⁸7/ 17⁸7/ 19⁸7/ 21⁸7/ 23⁸

7/ 26⁸7/27⁸7/ 28⁸8/ 3⁸8/6⁸8/10⁸8/ 12⁸8/ 13⁸8/ 18⁸

8/ 20⁸8/ 21⁸8/24⁸8/ 29⁸9/3⁸9/ 7⁸9/11⁸9/13⁸9/ 15⁸

9/16⁸9/ 17⁸9/ 25 
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1- 12 g♅ꜛ► ꜝ▬fi♩ꜝfi☿◒♩  

◘

▬ 

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Fg ♅ꜛ► ♩ꜝfi☿◒♩  2018/7/19  

1  1Kg ♅ꜛ► ♩ꜝfi☿◒♩  2018/8/5  

3 ▪ꜟⱪ

☻ ﬞ

 

3Bg ♅ꜛ► ♩ꜝfi☿◒♩ 

β ⱪ꜡♇♩  

2018/8/5  

4  4Jg ♅ꜛ► ♩ꜝfi☿◒♩ 2018/8/1  

5 ▪ꜟⱪ

☻  

5Ig ♅ꜛ► ♩ꜝfi☿◒♩  2018/8/19  

5 ▪ꜟⱪ

☻  

5Lg ♅ꜛ► ♩ꜝfi☿◒♩ ☻כ◖  

 

2018/8/19  

 

1- 13 h♅ꜛ► ⅔  

◘

▬

♩

ID 

◘▬ 

♩  ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Ch ♅ꜛ► ◖ⱴ◒◘  2018/7/28  

3 ▪ꜟⱪ

☻ ﬞ

 

3Ch ♅ꜛ► ⱪ꜡♇♩A  

β ⱪ꜡♇♩  

2018/8/5  

3 ▪ꜟⱪ

☻ ﬞ

 

3Dh ♅ꜛ► ⱪ꜡♇♩B  

β ⱪ꜡♇♩ ﬞ ⱥꜙ♇♥ ─⅔

 

2018/8/5  

4  4Ih ─  2018/8/13  

5 ▪ꜟⱪ

☻  

5Hh ─  2018/8/19  

5 ▪ꜟⱪ

☻  

5Kh  

 

2018/8/ 20  
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1- 14 i  

◘

▬ 

♩ 

ID 

◘▬♩ 

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

4  4Bi ﬞ  2018/8/1 8/2  

4  4Ci1 1  2018/8/1 8/2  

4  4Ci2 2Ɫ▬ⱴ♠  2018/8/1 8/2  

4  4Di ﬞ  2018/8/1 8/2  

 

1- 15 j ⱴꜟⱢ♫Ᵽ♅  

◘

▬

♩

ID 

◘▬♩

 

ⱪ

꜡♇♩

ID 

ⱪ꜡♇♩ ♃כ♦    

1  1Gj ⱴꜟⱢ♫Ᵽ♅

♩ꜝfi☿

◒♩  

2018/7/25⁸7/31⁸

8/8 

2018 │⁸7/9⁸7/25⁸7/31⁸8/8⁸8/18⁸

8/27⁸ 8/29⁸9/11─ 8 ╩ ∫

√⁹ ╩fi☼כ◦ ⇔≡☿▬ꜜ►○○

ⱴꜟⱢ♫Ᵽ♅│ ↕╣⌂⅛∫√⁹◦

3─7/25⁸7/31⁸8/8─◒כfiⱧ☼כ

╩♃כ♦─ ∆╢⁹ 

1  1Hj ⱴꜟⱢ♫Ᵽ♅

♩ꜝfi☿

◒♩  

2018/7/28⁸8/6⁸

8/12 

2018 │⁸5/27⁸6/3⁸6/10⁸6/26⁸7/14⁸

7/21⁸7/28⁸8/6⁸8/12⁸8/2⁸9/3─11

╩ ∫√⁹ ╩ ∂≡☿▬ꜜ

►○○ⱴꜟⱢ♫Ᵽ♅│ ↕╣⌂⅛∫

√⁹Ⱨ7/28⁸8/6⁸8/12─◒כ כ♦─

♃╩ ∆╢⁹ 

3 ▪ꜟ

ⱪ☻

ﬞ

 

3Ej ⱴꜟⱢ♫Ᵽ♅

♩ꜝfi☿

◒♩ 

2018/8/ 4⁸8/17  

 



 

15 

 

 

 

 

┘ ה ╩♃כ♦─ ™≡⁸ ─ᵑ ᵔ─ ה ╩ ∫√⁹

⌐│ ⅜♃כ♦─ ≢№╢√╘⁸ 2018 ─ ⌐│ 2017 2018

╩♃כ♦─ ™√⁹ 

 

ᵑ ⌐╟╢ ─ ⁸ ─  

⌐ ⅜╖╠╣╢ ─ⱪ꜡♇♩⌐≈™≡│⁸2010 ⅛╠ ⇔≡™╢ ─

≢₈ ─ ₉╩ ⇔√⁹ 

 

─  

2006 ה ⌐ ™⁸ 3.2ϴ ⁸ ─ ─♪כ◖꜠11

─ ⅜±0.22ϴ ─ ╩₈ ╡₉≤╖⌂⇔√⁹ 

₈ ה ╡₉≤ ↕╣√ ⅜ ≢╙№╢ ╩₈ ₉≤∆╢⁹ 

│ ה ─ ⁸ ─ 31 ╕≢─ ─ ≤∆╢⁹ 

2018 ≢№╣┌ │ 2017 2018 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 

 

1) ⌐ ™╢ │ ≢⌂ↄ⁸ ≢ ⁹ 

2) ≢│ ≤ ⌂╡ ─ ╛ ─ ╙№╢√╘⁸ ⌐

╩ ≤∆╢⁹ 
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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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2- 1  

2- 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  

 

ᵒ ─  

2011 ─ ─ ⁸ ⌐ ─ ≢ ⅜ ⇔⌂™ ⌐≈™≡│

─ ╟╡╙ ─ ─ ⅜∕─ⱪ꜡♇♩─ ⌐ ≤─ ⅜

√⁹∕─√╘⁸ ⌐ ∆╢ⱪ꜡♇♩⌐≈™≡│⁸ 10 ─ ⅜ ϴ

─ ╩₈ ₉≤⇔⁸∕─ ╩ ⇔√⁹ 

 

ᵓ ─  

│↓╣╕≢≤ ∂ↄ ≤⇔⁸ ϴ⁸ ϴ⁸10ϴ─ ╩ ⇔√⁹

⅜ ⌡ ─ ⌐⌂╢ ⅜№╢⅛│⁸2011 ⌐ ─╟℮⌐ ↕╣≡™╢⁹

∕╣∙╣─ ─ │⁸ ⱨ▼ⱡ꜡☺⁸כⱢ▬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  

 

ᵔ ─  

 ↔≤⌐ ⇔√ ⅛╠⁸ ╩ ⇔√⁹ ⅛╠ ⇔√

─ ≤⁸ ─ ⅛╠ ⇔√ ╩◓ꜝⱨ ⇔√⁹ 

 

 

ᵑ◘▬♩ ─  

◘▬♩⌐⅔↑╢ ┘ ה ─ ╩◓ꜝⱨ ⇔⁸ Ɑכ☺⅛╠

⇔√⁹ 

- > ) 10 ( 10 t  K10 

- > ) 5 ( 5 t  K5 

- 
> ) 0 ( 0 t  K0 ä 

ä 

ä  
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a. ─ ⁸ ה  
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2- 4 1Ca   1,840m 
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2- 5 1Cb   1,840m 
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b. ▪ꜟⱪ☻ ─ ⁸ ה  
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2- 8 2Ab   2,465m 
6/11 10:00 6/24 3:00 7/1 16:00 17:00 18:00  

2- 9 2B   2,705m 

2- 10 2Bb   2,705m 
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c. ▪ꜟⱪ☻ ﬞ ─ ⁸ ה  
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2- 11 3Aa   2,447m 
 
d. ─ ⁸ ה  

2- 12 4A    2,448m 
 

2- 13 4Bb   2,580m 
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2- 14 4Cb   2,472m 
  

2- 15 4Db   2,084m 
 

e. ▪ꜟⱪ☻ ─ ⁸ ה  
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2- 16 5Aa   2,880m 
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2- 17 5Bb  B  3,010m 

2- 18 5 b  C  2,990m 

 

f. ─ ⁸ ה  

2- 19 6Ab  A  3,730m 
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2- 20 6Cb  C  3,730m 

2- 21 6Db  D  3,730m 

10cm 2017/8/23  
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2- 22 6Db  D  3,730m 

10cm 2017/8/23  
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2- 23 6Ba1   2,350m 
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2- 24 6Ba2   2,350m 
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2- 25 6Bb   2,350m 
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ᵒ ⌐⅔↑╢ ─ ─  

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡│⁸ ─ ⁸ ⁸ ─ ╩ 2- 1

≤ 2- 26⌐ ⇔√⁹ │♃כ♦─ ╩ ╘√ 2 ⅜ ↕╣≡™╢ │No.1╩

™⁸No.1─♦כ♃⌐ ⅜ ↕╣√ ⌐ No.2╩ ™≡ ⇔√⁹ 

 

2- 1  

 

 

- 10/15 11/13 10/19 10/11 10/8 9/28 10/20 10/29 10/18

- 7/6 6/26 7/6 6/17 6/16 7/13 7/13 6/28 7/2

- 265 227 261 250 252 290 280 266 261

- - - - 10/12 10/4 9/28 10/19 10/29 10/12

- - - - 6/25 6/14 7/9 7/14 6/30 7/1

- - - - 257 254 286 283 267 269

- 10/15 12/11 10/14 10/12 10/5 9/29 10/24 10/8 10/19

- 6/28 6/10 7/6 7/2 7/2 7/19 6/30 6/4 6/28

- 257 183 266 264 251 295 256 254 253

- - - - 10/15 10/8 10/7 10/24 10/8 10/12

- - - - 7/14 7/14 7/30 7/11 6/27 7/13

- - - - 272 280 298 265 272 279

- 11/1 11/15 10/23 11/2 11/12 11/22 11/1 11/1 11/6

- 6/30 7/6 7/11 7/14 7/10 6/13 7/13 7/1 7/5

- 242 235 262 255 241 205 255 252 243

- - - - 11/2 11/12 11/22 11/1 11/1 11/8

- - - - 7/13 7/10 6/13 7/13 7/1 7/4

- - - - 254 241 205 255 254 242

11/15 11/1 11/15 10/23 11/7 11/3 11/25 11/27 11/11 11/11

7/16 7/19 7/23 7/15 7/26 7/26 6/23 8/2 7/6 7/17

244 261 252 266 262 266 212 249 251 251

- 11/1 - 11/1 11/10 11/13 11/25 11/27 11/11 11/13

- 7/14 - 7/11 7/20 7/22 6/19 7/24 7/5 7/12

- 256 - 253 253 252 208 240 245 244

11/15 11/1 11/20 11/1 11/11 11/12 11/25 11/27 11/11 11/14

7/8 7/4 7/11 7/12 7/13 7/16 6/11 7/10 7/1 7/6

236 246 235 254 245 247 200 226 240 237

11/15 11/1 11/15 11/1 11/11 11/12 11/25 11/25 - 11/13

7/25 7/17 7/28 7/26 7/25 7/27 7/2 7/24 - 7/22

253 259 257 268 257 258 221 242 - 252

11/17 11/28 11/24 11/14 11/6 11/24 - - - 11/19

6/22 6/13 6/12 6/13 6/12 5/31 - - - 6/12

218 198 202 212 219 189 - - - 206
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2- 26  
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ᵓ ⌐⅔↑╢  

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡│⁸ 10cm≢─ ─ ⁸ ⁸

╩ 2- 2≤ 2- 27⌐ ⇔√⁹ 10cm─♦כ♃│ ╩ ╘√ 2 ⅜ ↕╣≡™╢

│No.1╩ ™⁸No.1─♦כ♃⌐ ⅜ ↕╣√ ⌐ No.2╩ ™≡ ⇔

√⁹ 

 

2- 2 10  

- 10/21 10/14 10/19 10/18 10/7 10/23 10/7 10/5 10/14

- 5/14 5/13 5/11 5/19 5/17 5/9 5/9 5/11 5/13

- 199 184 205 187 198 192 208 199 197

- 10/30 11/8 11/3 10/28 10/22 10/16 10/22 10/17 10/26

- 5/19 4/30 5/13 5/19 4/27 5/11 5/9 5/8 5/9

- 202 175 192 180 187 203 198 191 191

- 11/5 11/9 11/1 11/2 10/19 10/26 10/30 10/31 10/31

- 5/26 6/1 5/18 5/24 6/5 5/11 6/4 5/20 5/25

- 198 206 199 202 188 199 198 193 198

12/8 12/12 11/16 12/1 11/11 11/21 11/25 11/18 12/12 11/27

5/16 5/24 5/18 5/12 5/22 4/5 5/5 4) 5/4 5/7 5/9

160 152 171 163 180 124 1464) 161 147 157

11/16 11/3 11/25 11/19 11/20 - 12/22 1/19 11/16 11/29

6/12 5/15 5/22 5/17 5/24 - 4/22 5/24 5/6 5/18

209 191 180 180 185 - 122 126 172 171

- - - - - - 12/4 11/30 11/16 11/27

- - - - - - 5/1 5/6 5/5 5/4

- - - - - - 146 158 158 154

- (9/26)1) (11/1)2,3) 2) 10/31 10/18 10/13 10/31 10/28 10/22

- (6/22)1) (6/28)2,3) 2) 7/7 5/26 6/13 6/13 6/7 6/16

- (236)1) (220)2,3) 2) 250 221 245 224 216 230

- 12/17 12/17 - 11/21 12/5 12/5 12/10 12/4 12/7

- 4/8 4/11 - 3/28 4/18 4/9 4/13 3/6 4/4

- 109 116 - 121 127 106 118 90 112

- - (10/28)2) 2) (10/28) 10/18 10/8 10/31 10/31 10/24

- - (6/22)2) 2) 5/29 6/5 6/19 6/7 6/12

- - (231)2) 2) 241 220 241 227 220 231

- - (11/2)2) 2) (10/28) 10/20 10/13 10/31 10/30 10/26

- - (6/23) 2) 2) (6/21)2) 5/26 5/30 6/12 6/6 6/9

- - (229)2) 2) 236 210 231 252 214 229

0

( )

5cm

2 4

3 2012/6/11- 6/27 0

4
 



 

30 

 

2- 27 10
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a. ─  

│ 1Ca  ◖ⱴ◒◘ 1,840m ─╙─╩ ⁹ 
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2- 28 1Ab   0  1,950m 
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2- 29 1Ab   5  1,950m  
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2- 31 1Bb   0  1,890m  
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2- 32 1Bb   5  1,890m 
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2- 33 1Bb   10  1,890m
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2- 34 1Cb   0  1,840m 
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2- 35 1Cb   5  1,840m 
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2- 36 1Cb   10  1,840m 
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2- 37 1Db  4  0  1,970m 

⁸ 10cm≤╙ ∂  
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2- 38 1Db  4  5  1,970m 
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2- 39 1Db  4  10  1,970m 
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b. ▪ꜟⱪ☻ ─  
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2- 40 2Ab  0  2,465m 
2Ba 2,705m  
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2- 41 2Ab  5  2,465m 
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2- 42 2Ab  10  2,465m 
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2- 43 2Bb  0  2,705m 
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2- 44 2Bb  5  2,705m 
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2- 45 2Bb   10  2,705m 
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c. ▪ꜟⱪ☻ ﬞ ─  
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2- 46 3Aa  0  2,447m 

 

0

100

200

300

400

500

600

700

800

900

1000

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0
/1

5
ϴ

 

2- 47 3Aa  5  2,447m 
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2- 48 3Aa  10  2,447m 
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d. ─  

 │ Aa  2,448 ─╙─╩ ⁹ 
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2- 49 4Bb   0  2,580m 
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2- 50 4Bb   5  2,580m 
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2- 51 4Bb   10  2,580m 
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2- 52 4Cb   0  2,472m 
√∞⇔⁸ │ ╩ ™√ ∂ ⁹ 
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2- 53 4Cb   5  2,472m 
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2- 54 4Cb   10  2,472m 
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2- 55 4Db   0  2,084m 
√∞⇔⁸ │ ╩ ∂ ⁹ 
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2- 56 4Db   5  2,084m 
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2- 57 4Db   10  2,084m 
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e. ▪ꜟⱪ☻ ─  

│ 5Aa ▪ꜟⱪ☻ 2,880m ─╙─╩ ⁹ 
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2- 58 5Bb B 0  3,010m 
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2- 59 5Bb B 5  3,010m 
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2- 60 5Bb B 10  3,010m
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2- 61 5Jb C 0  2,990m 
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2- 62 5Jb C 5  2,990m 
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2- 63 5Jb C 10  2,990m 
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f. ─  

 ─ │ ─ 3,775m ─ ╩ ⁹ 
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2- 64 6Ab  A 0  3,730m 
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2- 65 6Ab  A 5  3,730m 
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2- 66 6Ab  A 10  3,730m
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2- 67 6Cb  C 0  3,730m 
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2- 68 6Cb  C 5  3,730m 
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2- 69 6Cb  C 10  3,730m 
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2- 70 6Cb  D 0  3,730m2017  
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2- 71 6Cb  D  3,730m2017  
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2- 72 6Cb  D 10  3,730m2017  



 

47 

 

0

100

200

300

400

500

600

700

800

900

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0
/1

0
ϴ

10cm

  
2- 73 6Cb  D 0  3,730m2018  
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2- 74 6Cb  D  3,730m2018  
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2- 75 6Cb  D 10  3,730m2018  
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2- 76 6Bb   0  2,350m 

 

 

 

2- 77 6Bb   5  2,350m 

 

 

2- 78 6Bb   10  2,350m 
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ᵕ  

 ─ ≤ ─ ╩ 2- 79⌐ ⇔√⁹ 

2- 79  
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ᵑ ⌐⅔↑╢ ─  

2017 ─ ─ │⁸ ─ ≢│ 10 29 ≢⁸↓╣╕≢≤ ═≡

⅛∫√⅜⁸ ∂ ─ ╩ ╘≡ ─ⱪ꜡♇♩≢│⁸ ╖⅛╛╛ ™

⌐№∫√⁹2018 ─ ─ │⁸ ≡─◘▬♩≢↓╣╕≢≤ ═≡ ™ ⌐№

╡⁸ ⌐ ─ ≢│⁸ ⅜ ⁸ │ 27 ≢⁸↓╣

╕≢≢ ╙ ⅛∫√⁹2017 ⅛╠ 2018 ─ ─ │⁸ ⱪ꜡♇♩⌐≈™≡⁸

↓╣╕≢─ ≤ ⅝⌂ ™│⌂⅛∫√ 2- 1⁸ 2- 26 ⁹ 

   

ᵒ ⌐⅔↑╢ 10 ─ ┘  

 2017 ─ ─ │⁸ ─ ≢│ 10 ⁸ ◖ⱴ◒◘

≢│ 10 17 ≢⁸↓╣╕≢≤ ═≡ ™ ⌐№∫√⁹∕─ ⌐ ▪ꜟⱪ☻ ╙

™ ⌐№∫√⅜⁸ ▪ꜟⱪ☻ │ ⁸ ﬞ ≢│ 12

12 ≢⁸↓╣╕≢≤ ═≡ ⅛∫√⁹ ≢│⁸ ≢│ 12 ≤ ™

⌐№∫√⅜⁸ ─ⱪ꜡♇♩≢│™∏╣╙ ™ ⌐№∫√⁹ 

2018 ─ ─ │⁸╒≤╪≥─ⱪ꜡♇♩≢ ⅛ ™ ⌐№╡⁸ ⌐

─ │⁸↓╣╕≢≢ ╙ ⅛∫√⁹ 

2017⅛╠ 2018 ─ ─ │ ≢ ⌐ ↄ⁸ ─ 90 │↓╣

╕≢≢ ╙ ↄ⁸ ─ 214 220 ╙⁸ ─ 229 231 ⌐ ═≡ ⅛∫√⁹∕

─ ─ ▪ꜟⱪ☻ ≤ ﬞ ≢╙⁸ │ ™

⌐№∫√⅜⁸ ≤ ▪ꜟⱪ☻ ─ⱪ꜡♇♩≢│⁸↓╣╕≢≤ ∂⅛╛╛ ™

⌐№∫√ 2- 2⁸ 2- 27 ⁹ 

 

ᵓ ┘ ה ─  

─ⱪ꜡♇♩─℮∟⁸♦כ♃─ ⅜ ⅛∫√ ▪ꜟⱪ☻ ≤

╩ ⅝⁸ ─ ≤ ◖ⱴ◒◘ ⁸ ▪ꜟⱪ☻ ⁸

─ⱪ꜡♇♩≢│⁸ ϴ⁸ ϴ⁸10ϴ ─™∏╣─ ≤╙⁸ ⁸ ⁸

⅜╒╓ ⌐ ⇔ ╘╢⅜⁸ ϴ⁸10ϴ ─ ≢│ ≤ ─ ⅜

╣⁸ ─ │ ⁸ ⁸ ─ ⌐ ™ ⌐№∫√⁹ 

⌐№╢ ⁸ ⁸ ▪ꜟⱪ☻ ≢│⁸ ϴ

─ │⁸ ⅜ ⇔ ╘≡⅛╠ ⅛ ╣≡ ≤ ≢ ⇔⁸↓─

│ ╕≢ ⇔√⁹ ⁸ ϴ⁸10ϴ ─ │⁸ ⌐ ∆╢ ╛ ─

─ ╣⅜ ↕ↄ⁸∕─ ─ ⅜ ⅝™√╘⁸ ⌐⌂╢≤ ─ │ ↄ

⌂╢⅛⁸ ╛ ─ ⅜ ╟╡╙ ↄ⌂∫√⁹ 

 

ᵔ  

 2018 ─ ─ ╩╖╢≤⁸ ◘▬♩≤╙⌐ ≤ ⅜ ™ ⌐№∫√⁹

─ ≢│⁸ ▪ꜟⱪ☻ ─- 7.6ϴ⁸ ▪ꜟⱪ☻ ﬞ ─- 2.7ϴ⁸

─- 0.2ϴ⁸ ─- 0.1ϴ

│↓╣╕≢ ↕╣√ ≢ ╙ ⅛∫√⁹ ─ ≢│⁸ ▪ꜟⱪ☻ ﬞ
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─ 1.2ϴ⁸ ─ 4.2ϴ⁸

─ 4.3ϴ│↓╣╕≢ ↕╣√ ≢ ╙ ⅛∫√⁹ ─ ╙ ™≤↓

╤⅜ ↄ⁸ ▪ꜟⱪ☻ ﬞ ─ 14.5ϴ⁸

─ 15.3ϴ⁸ ─ 17.2ϴ│↓╣╕≢ ↕╣√ ≢ ╙

⅛∫√⁹ 

◘▬♩ ─ ™≤⇔≡│⁸ ≢│ ─ │ 2018 │ ⅛∫√─⌐ ⇔⁸

▪ꜟⱪ☻ ﬞ ⌂≥ ─◘▬♩≢│ ™ ⌐№∫√⁹∕─ ⌐⁸

≢│ ─ │ 2016 ⅛╠ 2018 ⌐⅛↑≡ ⇔√⅜⁸ ─◘▬♩≢│ ⇔√

2- 79 ⁹  

 

 

2006 ─ ⌐⅔↑╢ ─ ⅛╠─

. 68 5 489- 496  
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⌐ ─ ╩ ⇔√ ◘▬♩─ ⱪ꜡♇♩ ≤ ◖ⱴ◒◘

⁸ ⌐ ─ ╩ ⇔√ ◘▬♩─ ⱪ꜡♇♩ ﬞ ≤

▪ꜟⱪ☻ ◘▬♩─ ⱪ꜡♇♩ ≤ ─ ╩ ™≡⁸Ɫ

▬ⱴ♠─ ─ ⁸ ─ ─ ≤─ ⌐≈™≡ ה ╩ ∫√⁹

⌂⅔ ─ │ ⌐ ─ ≢№∫√ ⅜№╢√╘ ⱴ♬ꜙ▪

ꜟ≢ ⇔⌂™↓≤⅜ ↕╣≡⅔╡ ⌐│ ™⌂⅛∫√⁹ 

⌂⅔⁸ ◘▬♩─ ⱪ꜡♇♩│ 2017 ⌐ ╩ ⇔√⅜⁸1 ⌐ ⇔√

⅜ ╣√╡ ⇔√╡⇔√╙─⅜ ↄ⁸╕√ ─ ≢ ⌂ ⅜≢⅝⌂⅛∫√√

╘ ⌐ ╘≡ ╩ ∫√⁹ 

 

 

ᵑ ⱪ꜡♇♩─  

─ ≢⁸ ⱴ♬ꜙ▪ꜟ⌐ ╘√ 10 ─ ╩ ≢⅝√ │⁸

◘▬♩─ ≢ 30 ⁸ ◖ⱴ◒◘ ≢ 30 ⁸ ◘▬♩─ ﬞ

≢ 30 ⁸ ▪ꜟⱪ☻ ◘▬♩─ ≢ 22 ⁸ ≢ 23 ≢№∫

√ 3- 1 ⁹ ◘▬♩─ ⱪ꜡♇♩≢│⁸ ⌐⅔↑╢ ─ │ 50mm⁸

│ 146mm≢№∫√⁹ ⁸ ◖ⱴ◒◘ ─ │ 53mm⁸ │ 144mm≢№∫

√⁹ ◘▬♩─ ﬞ ⌐⅔↑╢ ─ │ 38mm⁸ │ 105mm≢

№∫√⁹ ▪ꜟⱪ☻ ◘▬♩─ ⱪ꜡♇♩≢│⁸ ⌐⅔↑╢ ─

│ 43mm⁸ │ 81mm≢№∫√⁹ ⁸ ⌐⅔↑╢ │ 39mm⁸ │

74mm≢№∫√ 3- 1 ⁹ 
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3- 1  

ỡ ˢ˶S.D.Ωx Ω

2012/9/21 30 1992˵2011 20 43ˢ˶23ˣ 11 138

2018/9/16 30ˢ15ˣ
Ω ʿ1999˵2017

Ω ʿ2008˵2017
10˙19 50ˢ˶25ˣ 10 146

2012/9/5 30
Ω ʿ1992˵2011

Ω ʿ1999˵2011
13˙20 49ˢ˶19ˣ 6 113

2018/6/30ʺ9/2930ˢ301x998˵2017 20 53ˢ˶22ˣ 11 144

2009/10 26 1990˵2008 19 34ˢ˶12ˣ 5 75

2014/10/9 29 2004˵2013 10 39ˢ˶16ˣ 12 98

2018/10/18 30ˢ6ˣ
Ω ʿ1998˵2017

Ω ʿ2004˵2017
14˙20 38ˢ˶15ˣ 5 105

2009 8Ὦᴞ 19 1996˔2008 13 36ˢ˶14ˣ 10 103

2013/9/14 20 1993˵2012 20 39ˢ˶14ˣ 11 83

2018/8/22 22ˢ12ˣ
Ω ʿ1998˵2017

Ω ʿ2004˵2017
14˙20 43ˢ˶13ˣ 11 81

2009 8Ὦᴞ 19 1996˔2008 13 34ˢ˶11ˣ 9 66

2013/9/14 20 1993˵2012 20 35ˢ˶11ˣ 8 76

2018/8/21ʺ8/2223ˢ9ˣ
Ω ʿ1998˵2017

Ω ʿ2003˵2017
15˙20 39ˢ˶11ˣ 10 74

ϯиФІ

ˢ ᶙˣ

╦ ᴞ

╦

ЂϱЕ
♀ ˢmmˣ

╦

⁷ᶙ ע

ᶙ

ЀЫϼЂ

╦
уמּ

ФкАЕ ♀ ṍḧ

 

 

 

 

⇔√Ɫ▬ⱴ♠─◘▬☼ ≤⇔≡⁸Ɫ▬ⱴ♠─ ─ ⅛╠ ╕≢─

↕ ⁸ ┘ ─ ╩⁸ ─ ≤ ╦∑≡ 3- 2⌐ ⇔√⁹⌂⅔⁸

▪ꜟⱪ☻ ◘▬♩─ ⱪ꜡♇♩│ │♃כ♦─ ⇔≡™⌂™─≢ ⅛

╠│ ™≡™╢⁹ ﬞ ⌐⅔™≡⁸ ≤ │ ─ ─ ⅜

⅝™⅜⁸ │ 2014 ─ ⅜ ⅝⅛∫√⁹⌂⅔⁸™∏╣─ ⌐⅔™≡╙ ─

⅜⁸ ─ⱪ꜡♇♩╟╡╙ ⅝⅛∫√⁹ 

 

3- 2  

 

ЂϱЕ ФкАЕ
♀ ˢ˶S.D.ˣ

ˢmˣ

ר ‰ˢ˶S.D.ˣ

ˢmˣ

₢ Ἲˢ˶S.D.ˣ

ˢcmˣ

2018 2.43ˢ˶0.61ˣ1.16ˢ˶0.277x.07ˢ˶2.93ˣ

2018 1.94ˢ˶0.70ˣ1.15ˢ˶0.454x.66ˢ˶2.01ˣ

2014 1.11ˢ˶0.35ˣ0.50ˢ˶0.153x.55ˢ˶0.86ˣ

2018 1.20ˢ˶0.36ˣ0.52ˢ˶0.163x.04ˢ˶0.87ˣ

╦

⁷ᶙ ע

ᶙЀЫϼЂ

╦
уמּ
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ᵒ ─ ⌂  

Ɫ▬ⱴ♠─ ─ ⌂ ╩ ═╢√╘⁸ ⌐≈™≡ ─

╩ ⇔√ ─ ⅛╠⁸↕⅛─╓∫≡ ∆╢↓≤─≢⅝√ 1990

─ ─ ─♃כ♦ ╩ ⅝⁸ ─♃כ♦ ≢ ∫√ ╩ ╘⁸ⱪ

꜡♇♩ ≢─ ─ ╩ ╘√⁹ ⇔√ ╩ ™√ │⁸Ɫ▬ⱴ♠─

│ ─◘▬☼⌐ ╩ ↑╢≤ ⅎ╠╣╢√╘≢№╢ 2015 2016 ⁹↓─

⌐│⁸ ╠╣√ 20 ─ ≤ ╦∑≡⁸ ≢ ╠╣√ 20

╙♃כ♦─ ™√⁹⌂⅔⁸ ≤ │♃כ♦╢™≡⇔ ™ ╩ ⇔≡™√─

≢⁸ ─ ╩ ™√⁹ 

╕√⁸ ─ ╩╟╡ ╠⅛⌐∆╢√╘⁸ ⌐╟╡ ╩ ╘⁸ ─

─ ─ ⅝⅜ ⌐ ⅛╠ ∫≡™╢⅛─ ╩ ™⁸ ≤

╩ ⇔√ ─ ─ ─ ╩ ╘√ 3- 1⁸ 3- 3 ⁹ 
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3- 1  

1990  

  3- 3  

 

∕─ ⁸ ◘▬♩─ ⱪ꜡♇♩⌐⅔™≡⁸ ≢│ 1992 ⅛╠ 1999 ╕≢

│1995 ╩ ⅝ ⅜ ≢⁸2000 │ ─ ⅜ ∆╢↓≤⅜ ⅛∫√⁹

◖ⱴ◒◘ │ ⅔⅝⌐ ⅜ ⅝™ ≤ ↕™ ╩ ╡ ⇔≈≈⁸1992 ⅛╠

2005 ╕≢│ ⅜ ─ ⅜ ↄ⁸∕╣ │ ─ ⅜ ™ ⅜№╡⁸ ⱪ
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꜡♇♩≤╙ ╠⅛⌐ ⌐ ⇔≡™╢≤ ⅎ╠╣√⁹╕√⁸ ⌐ ⅜ ╘╠╣⁸

╙ ≢№╢↓≤⅛╠╙⁸ ⌐ ∆╢ ⅜№╢≤ ⅎ╠╣√⁹ 

◘▬♩─ ﬞ ≢│⁸ ⅔⅝⌐ ⅜ ─ ≤ ─ ╩

╡ ⇔≡⅔╡⁸2011 ─ │ ⌐ ─⌂™╒≥ ⅝⅛∫√⅜⁸2014 │

⅜ ┘ ↕ↄ⌂∫√⁹ ⱪ꜡♇♩≢│⁸ ┘ ⌐ │⌂ↄ⁸ ⅜

⌂ │ ╘╠╣⌂⅛∫√⁹ 

▪ꜟⱪ☻ ◘▬♩─ ⱪ꜡♇♩⌐⅔™≡⁸ ≢│ 1993 ⅛╠ 2010

╕≢│ 1995 ╩ ⅝ ⅜ ≢⁸2011 │ ⅜ ⇔≡™√⁹╕√

≢│⁸1993 ⅛╠ 2001 ╕≢│ ⅜ ≢№∫√─⌐ ⇔⁸2002 │

⅔⅝⌐ ⅜ ─ ≤ ─ ╩ ╡ ⇔≡⅔╡⁸ ⱪ꜡♇♩≤╙ ⌐

⇔≡™╢≤ ⅎ╠╣√⁹⌂⅔⁸ ⌐ ⅜ ╘╠╣⁸ ╙ ≢№╢↓≤

⅛╠╙⁸ ⌐ ∆╢ ⅜№╢≤ ⅎ╠╣√⁹ 

 

3- 3 y= bx + a r  

ЂϱЕ ФкАЕ Д˔Ќ ἱΦˢbˣ ἱΦχ Ӫ y ˢaˣ̞ ḩḩἰˢrˣr χ Ӫ

⁷ᶙ ע 0.041 P<0.001 -0.600 0.672 P<0.001

ᶙЀЫϼЂ 0.039 P<0.001 -0.572 0.607 P=0.001

╦ уמּ 28 0.013 - -0.176 0.206 -

╦ ᴞ 0.041 P<0.001 -0.619 0.638 P<0.001

╦ 0.039 P<0.001 -0.580 0.636 P<0.001

╦

ϯиФІˢ ᶙˣ

26

25

 
a 1990  

-  

 

ᵓⱢ▬ⱴ♠─ ≤ ─ ─ ≤─  

Ɫ▬ⱴ♠─ ─ │ ─ ─ ≤ ─ ╩ ∆↓≤⅜⁸™ↄ≈⅛─

⌐╟╡ ╠⅛⌐↕╣≡™╢ 1988 ╠ 2011 Sano et al.,  1977 Wada et al. ,  

2005 ⁹⸗♬♃ꜞfi◓◘▬♩ 1000 ⌐⅔™≡⁸ ◘▬♩≤ ▪ꜟⱪ☻

◘▬♩≢│ 2009 ╟╡⁸ ◘▬♩≢│ 2010 ╟╡ ─ ╩ ∫≡™╢⅜⁸ ─

≤ ─ ─ ╩ ∆╢√╘⌐⁸∕╣ ─ ⅜♃כ♦ ≢№╢⁹

∕↓≢⁸ ─ ה♃כ♦ https://www.data.jma.go.jp/gmd/risk/obsdl/index .  

php ⅛╠⁸ ◘▬♩⌐ ╙ ™ ≢ ↕╣≡™╢⁸7 ⅛╠ ╕≢─ ─

─ ≤ ─ ╩♃כ♦≡™≈⌐ ⇔⁸

─ ╩ ⇔√⁹ ◘▬♩≢│ ─1991 ⅛╠2016 ⁸♃כ♦─≢╕

◘▬♩≢│ ─ 1989 ⅛╠ 2016 ⁸♃כ♦─≢╕ ▪ꜟⱪ☻ ◘▬

♩≢│ ─ 1992 ⅛╠ 2016 ╩♃כ♦─≢╕ ™√⁹ 3- 2 3- 4⁸ 3- 4  

∕─ ⁸ ◘▬♩≢│ ─ ─ ⌐⅔™≡ ⌐ ∆╢ ⌐

№╡⁸∕─ │ 0.8ϴ 10 ≢№∫√⁹╕√⁸ ◘▬♩≢│ ─ ─

⌐⅔™≡ ⌐ ∆╢ ⅜№╡⁸∕─ │ 0.7ϴ 10 ≢№∫√⁹↓─

│ ─ ⅜ 100 №√╡ 1.19ϴ─ ≢ ⇔≡™╢ 2017

≤ ∆╢≤⁸⅛⌂╡ ™≤ ⅎ╠╣╢⁹ 
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3- 2 1991 2016
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3- 3  1989 2016
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3- 4  1992 2016
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3- 4 

y= bx + a r  

ЂϱЕ Ḣ Ὦ ‮ Д˔Ќ ἱΦˢbˣ ἱΦχ Ӫ y ˢaˣ̞ ḩḩἰˢrˣr χ Ӫ

Ὦ ỡṓᴛ 0.040 - 20.1 0.254 -

Ω‰ṓᴛχ ỡ 0.061 - 25.2 0.365 -

Ὦ ỡṓᴛ 0.069 - 20.3 0.339 -

Ω‰ṓᴛχ ỡ 0.088 - 25.2 0.372 -

Ὦ ỡṓᴛ 0.063 - 15.4 0.385 -

Ω‰ṓᴛχ ỡ 0.080 P<0.05 20.6 0.484 P<0.05

Ὦ ỡṓᴛ 0.043 - 22.1 0.370 -

Ω‰ṓᴛχ ỡ 0.069 P<0.05 26.9 0.386 P<0.05

Ὦ ỡṓᴛ 0.035 - 23.0 0.337 -

Ω‰ṓᴛχ ỡ 0.062 - 28.3 0.374 P<0.05

Ὦ ỡṓᴛ 0.031 - 18.9 0.202 -

Ω‰ṓᴛχ ỡ 0.062 - 23.8 0.369 -

Ὦ ỡṓᴛ -0.020 - 25.0 -0.121 -

Ω‰ṓᴛχ ỡ -0.018 - 30.1 -0.073 -

Ὦ ỡṓᴛ -0.032 - 26.0 -0.259 -

Ω‰ṓᴛχ ỡ -0.013 - 31.4 -0.063 -

Ὦ ỡṓᴛ 0.003 - 21.7 0.019 -

Ω‰ṓᴛχ ỡ 0.037 - 26.6 0.233 -

26

28

25

≤

Ḣ

7Ὦ

8Ὦ

9Ὦ

╦

╦

ᶙ

ϯ

и

Ф

І

7Ὦ

8Ὦ

9Ὦ

Ӆ

Ḣ

Ḣ

7Ὦ

8Ὦ

9Ὦ

 

a 1989    

-  

 

─ ─ ≤ ╩ ═╢√╘⁸ ╩ ⇔√ ─ ≤

─ ⅛╠ ─ ─ ≤ ─ ≤─ ╩

═√⁹ 3- 5 3- 7⁸ 3- 5  

◘▬♩⌐⅔™≡⁸ ≢│ 1991 ⅛╠ 2016 ╕≢─ 7 ⅛╠ ─

┘ ─ ─ ≤ ─ ╩ ⇔√ ≤─ ⌐ ⌂

─ ⅜ ╘╠╣√⁹╕√⁸ ◖ⱴ◒◘ ≢│⁸1991 ⅛╠ 2016 ╕≢─ ─

┘ ≤ ─ ─ ≤─ ⌐ ⌂ ─ ⅜ ╘╠╣√⁹

◘▬♩≢│⁸1989 ⅛╠ 2016 ╕≢─ ⅛╠ ─ ┘ ─

≤─ ≢ ⌂ ─ ⅜ ╘╠╣√⁹∕─√╘⁸ ─ ⱪ꜡♇♩≤ ◘▬♩─

ﬞ ≢│⁸ ─ ⅜ ↑╣┌ ─Ɫ▬ⱴ♠─ ⅜ ⅝ↄ⌂╢

⅜ ╘╠╣√⁹⌂⅔⁸ ▪ꜟⱪ☻ ◘▬♩─ ⱪ꜡♇♩≢│⁸ ─ ─

≤─ ⌐ ⌂ │ ╠╣⌂⅛∫√⁹ 
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3- 5 r  

ЂϱЕ ФкАЕ ṓᴛ Д˔Ќ

Ὦ ỡṓᴛ 0.414 * 0.609 *** 0.450 *

Ω‰ṓᴛ

χ ỡ
0.101 0.377 0.540 **

Ὦ ỡṓᴛ 0.238 0.710 *** 0.490 *

Ω‰ṓᴛ

χ ỡ
0.025 0.259 0.516 **

Ὦ ỡṓᴛ 0.480 ** 0.599 *** 0.398 *

Ω‰ṓᴛ

χ ỡ
0.516 ** 0.599 *** 0.398 *

Ὦ ỡṓᴛ 0.242 0.106 0.111

Ω‰ṓᴛ

χ ỡ
0.326 0.222 0.275

Ὦ ỡṓᴛ 0.264 -0.142 0.030

Ω‰ṓᴛ

χ ỡ
0.334 -0.134 0.166

7Ὦ 8Ὦ 9Ὦ

26

уמּ

╦ ᴞ

28

25

╦

╦

╦

ϯиФІ

ˢ ᶙˣ

⁷ᶙ ע

ᶙ

ЀЫϼЂ

 
 * P<0.05,** P<0.01,*** P<0.001,  

 

ᵔ◘▬♩╛ⱪ꜡♇♩ ─  

Ɫ▬ⱴ♠─ │⁸ ─ ⌂╢ ─ ≢ ∆╢↓≤⅜№╢

1988 Sano et al ., 1977 Wada et al., 2005 ⁹ 3- 1 ≢ ⇔√ ─ ╩

⇔√ ─ ⌐≈™≡⁸ⱪ꜡♇♩ ─ ╩ ═√≤↓╤⁸ ∂◘▬♩ ─ⱪ

꜡♇♩ ∞↑≢⌂ↄ⁸ ⌂╢◘▬♩ ≢╙ ⅜№╡⁸Ɫ▬ⱴ♠─ ⅜ ∆╢

↓≤⅜ ↕╣√ 3- 6 ⁹ 

 

3- 6  

╦

⁷ᶙ ע

ᶙЀЫϼЂ 0.81 ***

╦
уמּ

0.42 * 0.35

╦ ᴞ 0.58 ** 0.58 ** 0.45 *

╦ 0.62 ** 0.43 * 0.41 * 0.71 ***

ϯиФІ

ˢ ᶙˣ

⁷ᶙ ע
ᶙ

ЀЫϼЂ

ЂϱЕ

╦

ФкАЕ

ϯиФІˢ ᶙˣ

уמּ
╦ ᴞ

╦

╦

 
 * P<0.05,** P<0.01,*** P<0.001,  
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◘▬♩─Ɫ▬ⱴ♠│⁸ ⅔⅝⌐ ⅜ ⅝™ ≤ ↕™ ╩ ╡ ∆↓

≤⅜ ↄ⁸ ─ 26 ≢╖╢≤ ⌐ ⌐№╢↓≤╩ ⇔√⁹2012 ⌐

◘▬♩≢ ⇔√ ≢╙ 1992 ⅛╠ 2011 ╕≢─ ⌐ ⅜ ⇔≡

™╢↓≤╩ ⇔≡⅔╡ 2013 ⁸2012 ╙ ─ ⅜ ╘╠╣√⁹ 

◘▬♩─ ﬞ ≢│⁸ ⅜ ⌐ ∆╢ │╖╠╣⌂

⅛∫√⁹2014 ⌐ ◘▬♩≢ ⇔√ ─ ≢│ 1990 ⅛╠ 2013 ╕≢─

⌐ ⅜ ⇔≡™╢↓≤⅜ ↕╣≡⅔╡ 2015 ⁸2011 ⅛╠ 2013

╕≢─ │ ⌐ ⅜⌂™╒≥ ⅝ↄ⁸ ╩ ∂≡ ╩ ⇔≡™√⅜⁸2014

─ │ ─ ⅜ ™≡™√─≢⁸ ≢│ ⌂ ⅜╖╠

╣⌂⅛∫√≤ ⅎ╠╣╢⁹ 

▪ꜟⱪ☻ ◘▬♩─Ɫ▬ⱴ♠│⁸2010 ╕≢─ │ ⅛ↄ ╩ ╡ ⇔⁸

─ 25 ≢╖╢≤ ⌐ ⌐№╢↓≤╩ ⇔√⁹2013 ⌐ ▪ꜟⱪ☻

◘▬♩≢ ⇔√ ─ ≢│ 1994 ⅛╠ 2012 ╕≢─ ⌐ ⅜

⇔≡™╢↓≤╩ ⇔≡⅔╡ 2014 ⁸2013 ╙ ─ ⅜ ╘╠╣√⁹ 

─ ─ ≤ ─ ⌐⅔™≡│⁸ ◘▬♩≤ ◘▬♩─ ⱪ꜡♇

♩≢│ ™ ─ ⅜ ╘╠╣⁸ ▪ꜟⱪ☻ ◘▬♩─ ⱪ꜡♇♩≢╙ ™ │

╘╠╣√⁹ ─ ⅜ ™ ⌐│Ɫ▬ⱴ♠─ ⅜ ⅝ↄ⌂╢↓≤⅜ ─

≢ ↕╣≡⅔╡⁸ ╩ ⇔√ ⱪ꜡♇♩≢╙ ─ ⅜ ↓∫≡™╢≤

ⅎ╠╣√⁹ 

2018 ─ ⌐⅔™≡⁸ ─ⱪ꜡♇♩ ≢─ ╩╖≡⅔╡⁸ ⌂╢

⌐№╢ ≢╙ ∆╢↓≤⅜ ↕╣√⁹ ⌐ ◘▬♩≢ ─ ╩╖√

≤↓╤⁸ ™ ╛ ↄ ⌂╢ ≢╙ ∆╢↓≤⅜ ↕╣⅔╡ 2014 ⁸

╙ ─ ⅜ ╘╠╣√⁹ 

≢│ 2018 ╟╡ ─ ⅜ ╦╣≡™╢⁹◘▬♩⌐╟∫≡│⁸1

⌐ ⇔√ ⅜ ╣√╡ ⇔√╡⇔√╙─⅜ ↄ⁸ ◘▬♩─ ╛ ▪

ꜟⱪ☻ ◘▬♩─ ⱪ꜡♇♩⌐⅔™≡│ ─ ⅜ ⇔≡ ∆╢↓≤⅜≢⅝

⌂⅛∫√⁹ ─╟℮⌐ ─ ⅛╠Ɫ▬ⱴ♠─ │⁸ ⇔√ ─ ™⌐

╦╠∏⁸ ─ ─ ≤ ⅜№╢↓≤⅜ ↕╣≡™╢⁹╕√⁸№╢ ─ ⅝↕

⌐ ⇔√ │⁸™∏╣│ ⅜ ∆╢╙─≤ ↕╣≡™╢↓≤⅛╠ 2015

2016 ⁸ ╙ ⌐ ╩ ∆╢─≢№╣┌⁸ ─ ─ ⌐⁸ ─

╣╛ ─⌂™ ─ ⌂ ╩ √⌐ ╪≢ ⇔√ ⅜⁸╟╡ ╩♃כ♦⌂

╠╣╢≤ ⅎ╠╣╢⁹ 

Ɫ▬ⱴ♠─ ⌐ ╩ ╓∆ │⁸ ─ ─ ⌐╙№╢≤ ⅎ╠╣

≡™╢↓≤⅛╠⁸ ≤ ≤─ ╩ ⇔ↄ ∆╢√╘⌐│⁸ ─

╩ ⌐ ╣√ ⌂⸗♦ꜟ ⅜ ≢№╢≤ ⅎ╠╣╢⁹ 

 

 

☿fi♃כ 2013 25 ⸗♬♃ꜞfi◓◘▬♩ 1000

pp.56- 61. 
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☿fi♃כ 2014 ⸗♬♃ꜞfi◓◘▬♩ 1000

⸗♬♃ꜞfi◓ 2008 2012 ≤╡╕≤╘  pp.58- 59 

☿fi♃כ 2015 26 ⸗♬♃ꜞfi◓◘▬♩ 1000

pp.66- 67. 

☿fi♃כ 2016 27 ⸗♬♃ꜞfi◓◘▬♩ 1000

pp.74- 86. 

2017 ꜠ⱳכ♩ 2017.  

1988 Ɫ▬ⱴ♠ ─ 38 177- 183. 

ה ה 2011 ▪ꜟⱪ☻ ⌐⅔↑╢Ɫ▬ⱴ♠─ .

7:39- 42. 

Sano T., Matano T., Ujihara A. (1977) Growth of Pinus pumila  and climate fluctuation 

in Japan. Nature 266.:159 - 161  

Wada N.,  Watanuki K., Kume A., Narita K., Suzuki S., Kudo G. (2005): Climata Change 

and Shoot Elongation of Alpine Dwarf Pine ( Pinus pumila Regel): Comparisons between 

Six Japanese Mountains. Phyton, A nnales Rei Botanicae, Horn 45(4): 253 - 260. 
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ⱨ▼ⱡ꜡☺⁸│≡™≈⌐כ▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ╩ ⁸ ▪ꜟⱪ☻

⁸ ⁸ ▪ꜟⱪ☻ ⁸ ≢⁸ ⌐╟╢ ╩ ≢ ∫√⁹ ⌐

≈™≡│⁸▬fi♃כⱣꜟ◌ⱷꜝ─ ⌐╟╡⁸ ⅜♃כ♦│ ╠╣⌂⅛∫√⁹ 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸ 4- 1⌐ ⇔√ ╩ ™⁸ 4- 1⌐ ⇔√

⅜☺כ♥☻ ≢⅝╢ ╩ ≤⇔√⁹ ⌐╟╢ ≢│⁸ ⌐ ╩ ↄ

╩ ≤⇔⁸ 4- 1⌐ ⇔√ ≢ ≥☺כ♥☻ ╩ ⇔√⁹ 

⌐╟╢ ─♃כ♦ ⌐│⁸ ─ ™╛ ─ ─ ≢⁸ 4- 1≢ ⇔

√ ─☺כ♥☻ ─ ⅜⁸ ⅝ ╘─ ╟╡ ™ ⅜ ╠

╣√⁹∕─√╘ ה ⌐│⁸ ╩ ↄ ╢ ⌐╟╡⁸ ─ ─

╩ ╦∑≡ ⁸ ⇔√ ╩ ™√⁹ 

─ ╕≢⌐ ∆╢ │⁸№╢ ♀꜡ ─ ─

≢ ╦↕╣╢↓≤⅜ ↄ⁸ ≢│ ♀꜡ ╩ ϴ≤⇔√ ─

⅜ ™╠╣╢↓≤⅜ ™ ה 2012 ⁹ ≢╙⁸ ⱨ▼ⱡ꜡☺כ⌐ ⅜

╓∆ ╩ ∆╢√╘⁸ ⅜ ϴ ─ ─ ╛ⱪ꜡♇♩ ─

™╩ ⇔√⁹ 

 

4- 1  

  

  

  

 

 

 

  

  

 

4- 1  

1De  1Ce 20  
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ᵑ ≤⇔√ ─  

2018 ⌐ ─☺כ♥☻ ╩⇔√─│⁸▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│ ⱪ꜡♇

♩№√╡ 12 4- 2 ⁸ ⌐╟╢ ≢│ 10 17 ≢№∫√ 4- 3 ⁹ 

─ ≢ ⇔≡™╢ⱪ꜡♇♩≢ ∆╢≤⁸ ◖ⱴ◒◘ ≢│▬fi♃כ

Ᵽꜟ◌ⱷꜝ⌐╟╢ ≢│ ⁸ ⌐╟╢ ≢│ 13 ⁸ ≢│

2Ae  2Be  

4Ce  

 

4- 1  

4He 25  

 

5Be B  5Je C  
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∕╣∙╣ 10 ≤ 17 ≢⁸▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ⌐ ═≡ ⌐╟╢ ─

⅜⁸ ↄ─ ─ ⱨ▼ⱡ꜡☺כ⅜ ↕╣√ 4- 2⁸ 4- 3 ⁹ 

  

ᵒ ⌐╟╢ ⱨ▼ⱡ꜡☺כ─ ™ 

─ ≢│⁸╒╓ ≡─ ⌐≈™≡⁸2018 │ 2012 ≤ ⌐

⅜ ™ ⅜╖╠╣√⁹ ╙ ⅜ ⅛∫√ 2016 ≤ ∆╢≤⁸2018 │ ─

⌐╟∫≡ ⅛╠ ⅛ ⅜ ⅛∫√⁹↓℮⇔√ │⁸2018 ─ ─ ╛⁸

ϴ ─ ─ ⅜ ⅛∫√ ≤ ⇔√⁹∕╣⌐ ⇔≡ ⌐

№╢ ◖ⱴ◒◘ ≢│⁸ ⱨ▼ⱡ꜡☺⁸כ ≤╙⌐⁸ ⌐╟╢ ⅝⌂ ™│╖

╠╣⌂⅛∫√⁹ ∂ↄ ⌐№╢ ⌐≈™≡╙⁸2018 ─ ⱨ▼ⱡ꜡☺כ╛

─ ⅜ ™ │╖╠╣⌂⅛∫√ 2- 1⁸ 2- 26⁸ 4- 2 4 ⁹ 

─◘▬♩⌐≈™≡╖╢≤⁸ ⌐№╢ ▪ꜟⱪ☻ ⁸

⁸ │⁸ ⌐№╢ ▪ꜟⱪ☻ ⁸ ▪ꜟⱪ☻

ⱪ꜡♇♩ ⁸ⱪ꜡♇♩ ⌐ ═╢≤⁸ ⱨ▼ⱡ꜡☺כ╛ ─ ⌐⁸ ⌐╟

╢ ™⅜╖╠╣√⁹⇔⅛⇔⁸ ─ ─╟℮⌐⁸2018 ⅜ ⌐ ™ │⌂

ↄ⁸ ⌐≈™≡│ 2016 ─ ⅜⁸ ⱨ▼ⱡ꜡☺כ╛ ─ ⅜ ⅛∫√

4- 2⁸ 4- 4 ⁹ 

 

ᵓ◘▬♩╛ⱪ꜡♇♩⌐╟╢ ⱨ▼ⱡ꜡☺כ─ ™ 

◘▬♩╛ⱪ꜡♇♩⅜ ⌂╢ ≢ ⇔≡╖╠╣╢Ⱶꜘⱴ◐fiⱣ▬≢ ∆╢≤⁸

─ ⁸ ◖ⱴ◒◘ ⁸ ▪ꜟⱪ☻ ≢│⁸

─ ⅛╠ ⌐⅛↑≡ ⌐⌂╢ ⅜ ™⅜⁸ ─ ╛ ─

≤ ≢│ ⅛╠ ⌐ ⌐⌂╢ ⅜ ↄ⁸ ⅛ ⅛∫√⁹

ⱪ꜡♇♩⌐╟╢Ⱶꜘⱴ◐fiⱣ▬─ ─ ™│⁸ ─ ϴ ─ ─

─ ™≤ ∂ ⌐№╡⁸ ≢│ ⌐⌂╢≤ ⅜ 100 ϴה

⌐⌂╢─⌐ ⇔⁸ ≢ ⅜ 100 ϴה ⌐⌂╢─│ ⌐ ∫≡

⅛╠⅜ ⅛∫√ 4- 5 ⁹ 

Ⱶꜘⱴ◐fiⱣ▬─ ≤ ─ ╩╖╢≤⁸ ⌐│ 100 200 ϴה ─

⌐ ⌐⌂╢⅜⁸ ─ ◖ⱴ◒◘ ─ 2016 ≤ ≢│⁸ ⅜

200 300 ϴה ─ ⌐ ⌐⌂╢↓≤⅜ ⅛∫√⁹ ─ ≢│⁸2018

│ ─ ⅜↓╣╕≢≢ ╙ ↄ⁸ 11 ⌐│ 200 ϴה ╩ ⅎ√⅜⁸Ⱶ

ꜘⱴ◐fiⱣ▬⅜ ⌐⌂∫√─│ ≢⁸ │ 300 400 ϴה ≢

№∫√⁹ 

 

 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ⁸ ⌐╟╢ ≤╙⌐⁸ ╒╓ ∂ ─ ⱨ▼

ⱡ꜡☺כ♦─כ♃⅜ ╠╣≡™╢⅜⁸ ╛ ⅜ ⌂™ ⌐≈™≡│⁸ ⌐╟╡

⅜ ↕╣⌂⅛∫√⁹▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸╦∏⅛⌂ ─ ™≢

⌐ ╠⌂⅛∫√╡⁸ ─ │ ─ ─ ⌐⌂╢⌂≥⇔≡⁸ ─ ≤⌂╠

⌂™ ⅜№╢⁹ ─◖Ᵽ▬◔▬♁►│ ≢ │ ∞⅜⁸ ∆╢ ≤⇔⌂™
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⅜№╢⁹▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ─ ▪ꜟⱪ☻ ─♅fi◓ꜟⱴ⁸

⌐╟╢ ─ ◖ⱴ◒◘ ─◄♂ⱴꜟⱣ◦⸗♠◔│⁸↓╣╕≢ ⇔≡ ⅜

↕╣≡⅝√⅜ 2018 │ ≢⅝∏⁸ ─ ⅜ ↕╣╢⁹ 

ⱨ▼ⱡ꜡☺כ─ ⌐╟╢ ™│⁸™∏╣─◘▬♩≤╙⌐ ⌐ ═≡

─ ⅜ ⅝ↄ⁸↓℮⇔√ │ ϴ ─ ─ ≤ ⇔√⁹

─ ⱨ▼ⱡ꜡☺כ╛ ─ ⌐╟╢ ™│⁸ⱪ꜡♇♩⌐╟╡ ⌂╢↓≤⅛╠⁸

─ ∞↑≢⌂ↄ⁸∕╣∙╣─ ─ ─ ™⅜ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

Ⱶꜘⱴ◐fiⱣ▬─ ╩╖≡╙⁸ ⱨ▼ⱡ꜡☺כ─ ↕│ ϴ ─ ─

─ ↕≤ ⌡ ∆╢⅜⁸ ↔≤⌐╖╢≤∏╣⅜ ∂≡™╢↓≤⅛╠⁸ ─

╛ ⌂≥─ ╛⁸Ⱶꜘⱴ◐fiⱣ▬⅜ ≈ ⅜ ⇔≡™╢≤

ⅎ╠╣╢⁹ 

 

 

ה 2012 ─ ⱨ▼ⱡ꜡☺כ ─ ≤

Ⱳꜝfi♥▫▪⌐╟╢ ⸗♬♃ꜞfi◓ 17:49- 62  
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♅ꜛ►  

 

 

♅ꜛ► ⌐ ╩ ⌐⁸ ─ ≤ ⁸ ▪ꜟⱪ☻ ﬞ

⁸ ⁸ ▪ꜟⱪ☻ ─ ≤ ≢☻כ◖ ↕╣√ꜝ▬fi♩ꜝfi

☿◒♩ ─ 2018 ─ ╩ ⇔⁸↓╣╕≢─ ≢ ↕╣√♅ꜛ► ─

≤ ⇔√⁹ ⌐│⁸↓╣╕≢⌐ ∫√ ╟╡⁸ ╡№≢♩כꜟ

⅛≈ ⅛╠ ⇔╛∆™ ╩ ™√⁹╕√⁸ ─ ◖ⱴ◒◘ ⁸ ▪ꜟ

ⱪ☻ ﬞ ─ⱪ꜡♇♩ ≤ⱪ꜡♇♩ ⁸ ⁸ ▪ꜟⱪ☻ ─ ─

≤ ≢ ↕╣√ ⌐≈™≡│⁸ ─ ⌐≈™≡

⇔≈≈⁸2018 ⌐ ↕╣√♅ꜛ► ─ ╩ ⇔⁸↓╣╕≢ ╠╣

√ ╩ ⇔√⁹ 

 

 

2018 ─ ≢│⁸ꜝ▬fi♩ꜝfi☿◒♩≤ ╩ ∂≡⁸ ⌐⅔™≡ ►

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

─ ≤∆╢ ⅜ ↕╣√⁹ ▪ꜟⱪ☻ ﬞ ≢│

Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸◒⸗ⱴⱬ♬ⱥ◌◕⁸ⱬ♬ⱥ◌◕⁸♃◌Ⱡⱥ◌◕ ⁸ ≤ ▪ꜟⱪ

☻ ≢│ ◒⸗ⱴⱬ♬ⱥ◌◕⁸ⱬ♬ⱥ◌◕ ⅜ ↕╣√⁹∆═≡─◘▬♩╩

∆╢≤ ─ ⅜ ↕╣√⁹ 

 

ᵑꜝ▬fi♩ꜝfi☿◒♩  

≢│⁸ ≈─ꜝ▬fi≢ ╩ ⇔⁸ ⌐⅔™≡►☻Ᵽ◐♅ꜛ►≤♄▬☿♠♃

◌Ⱡⱥ◌◕⅜⁸ ⌐⅔™≡◒⸗ⱴⱬ♬ⱥ◌◕⅜ ↕╣⁸ ─ ⅜

↕╣√⅜⁸2013 ╟╡ ↕╣≡™╢◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ│ ↕╣⌂⅛∫√⁹∕─╒⅛⁸

↓╣╕≢─ ≢ ─ ™⁸◖ⱥ○♪◦ ─◘▬♩≢│ ≤⇔≡ ℮⅜⁸

◘▬♩≢│ ─ ⅛╠ ⌐⅛↑≡ ↄ ∆╢√╘ ≤⇔≡│ ╦⌂™

⌐ↄ╦ⅎ⁸ⱥꜛ►⸗fi♅ꜛ► ⁸ⱥⱷ◐ⱴ♄ꜝⱥ◌◕⁸ꜘⱴ◐ⱴ♄ꜝⱥ◌◕⌐≈™≡ ↄ

─ ⅜ ↕╣√⁹╕√ ⌐⅔™≡○○Ⱶ♪ꜞ◦☺Ⱶ⁸ ≢○○♅ꜗⱣⱠ☿

☿ꜞ⁸◒꜡ⱥ◌◕⅜ √⌐ ↕╣√ 5- 1 4 ⁹ 

▪ꜟⱪ☻ ﬞ ≢│ Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸◒⸗ⱴⱬ♬ⱥ◌◕⁸ⱬ

♬ⱥ◌◕ ─ ⅜ ↕╣√╙──⁸↓╣╕≢─ꜝ▬fi♩ꜝfi☿◒♩ ⌐⅔™≡

↕╣≡™╢⁸◖ⱥ○♪◦⁸♃◌Ⱡⱥ◌◕─ │ ↕╣⌂⅛∫√⁹∕─ ─ ≤⇔≡⁸

⌐ ─⌂™ ◄♂☻☺◓꜡◦꜡♅ꜛ►⁸ⱬ♬◦☺Ⱶ⁸◖ⱥꜛ►⸗fi ⅜ √⌐

↕╣√ 5- 5⁸6 ⁹ 

≢│ ─ ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕ ⅜ ↕╣⁸↓─℮∟◒⸗ⱴ

ⱬ♬ⱥ◌◕│ 2016 ─ ≤⌂∫√⁹∕─ ─ ≤⇔≡⁸↓╣╕≢ ⇔≡ ↕╣

≡™╢ⱥⱷ◐ⱴ♄ꜝⱥ◌◕⁸▪◘◑ⱴ♄ꜝ╙ ↕╣√ 5- 7⁸8 ⁹ 

▪ꜟⱪ☻ ≢│⁸ ≈─ꜝ▬fi≢ ╩ ⇔⁸ ⌐⅔™≡ⱬ♬ⱥ

◌◕⅜⁸ ⅜◕◌ⱬ♬ⱥ◌◕≤◒⸗ⱴⱬ♬ⱥ≡™⅔⌐☻כ◖ ↕╣⁸ 2 ─
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⅜ ↕╣√⁹∕─ ─ ≤⇔≡⁸ ≡™⅔⌐☻כ◖ ⌐ ─⌂™ Ⱶꜘⱴ

◌ꜝ☻▪◕Ɫ⁸◐▪◕Ɫ⁸⸗fi◐♅ꜛ►⁸▪◘◑ⱴ♄ꜝ ⅜ √⌐ ↕╣√ 5- 9

12 ⁹ 

 

5- 1 ( )  

R1 R2 R3 R1 R2 R3

1 4

2 1

3 1

4 1 1 2

5 1

6 20 23

7 1

8 2 3 24 36 12 1

9 1 5

10 3 11 17 20 11 1

11 1

6 16 64 91 24 2

2018

 
 

5- 2 ( )  
2011 2013

7/17 7/23 7/16 7/17

1 29 2 4 8 1 4
2 1
3 1 2 1
4 1 3 1 1
5 13 11 13 1 1 2 2
6 2
7 1 3 6 1
8 2
9 1
10 1
11 1
12 1
13 3
14 18 4 18 2
15 2 1
16 4
17 1
18 4 1 3 1 20 23
19 1
20 1
21 1 2 1
22 5
23 1 1 2 1
24 2 26 5 205 95 8 13 29 49
25 1
26 13 1 3 6 3 1 5
27 2
28 1 1
29 1 22 1 31 32
30 2 3 1 1 1

57 99 21 37 247 95 25 22 0 0 86 117

20182014 2015 2016 2017
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5- 3  

R1 R2 R1 R2

1 1

2 2

3 1 1

4 22 20 32 7

5 4 3

6 1 2 6 4

7 1 1

8 2 1

9 24 15 25 1

10 2 2

11 8 1 1 1

12 2 4 2 2

13 8 13 3 12

69 63 74 31

2018

 

 

5- 4  

1 1

2 5 4 2

3 1 1 1

4 8 3

5 88 37 42 39

6 30 27 4 3

7 3 9 3 10

8 1

9 2 2 2

10 4

11 10 12 3

12 83 36 39 26

13 3 2 2

14 1

15 9 2

16 3 2 6 4

17 1

18 8 8 21 15

244 147 132 105

2017 2018
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5- 5  

R1 R2 R3

1

2

3

4

5

6

7

8

9

10

11

12
29 17 10

2018

8/5

 
 

 

5- 6 

 

2010 2012 2013 2014 2015 2016 2017 2018

8/16 8/3 8/14 8/19 8/19 8/9 8/13 8/5

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

16 12 41 12 14 41 32 56
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5- 7  

R1 R2 R3

1 2 3 9

2 1

3 13 62 4

4 2 1

17 67 13

2018

8/1

 
 

 

5- 8  
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

8/3 8/2 8/10 8/2 8/10 7/31 8/4 8/8 8/14 8/1

1 2

2 1

3 1 2 3

4 1

5 1

6 1 2 1

7 1

8 2

9 1

10 1

11 15 5 3 52 25 44 10 6 1 14

12 3 2

13 8 9 2

14 1

15 1

16 1 1

17 2 3

18 4 1 6

19 2

20 2 1 3

21 6 2 3 2 1 1

22 29 47 28 19 43 2 31 36 279 79

23 74 35

24 6 7 6 5 10 1 1 13 3

25 2

26 1 8

27 1

54 66 46 97 79 90 123 83 293 97

11
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5-9  
 

R1 R2 R3 R4

1 1

2 1 1

3 7 72 16

7 72 18 1

2018

8/19

 
 

 

5- 10 

 

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

8/28 8/24 8/27 8/21 8/24 9/3 9/4 8/19 8/20 8/19

1 3 2 4

2 1 1

3 1 1

4 1

5 1 7

6 2 1 1 1

7 1 2

8 2

9 1

10 12 29

11 2

12 1 4

13 154 151 87 95 13 24 8 61 18 95

14 1

158 173 94 126 14 25 21 61 18 98
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5- 11  

R1 R2

1 1

2 1

3 1

4 1

5 2 2

6 1

7 3 3

8 3

9 121 9

133 15

2018

8/19

 

 

5- 12

 

2015 2016 2017 2018

9/5 8/18 8/29 8/19

1 3 1

2 1

3 1

4 1

5 6 15 4

6 1

7 1 1 6

8 2 2

9 4 3

10 42 152 339 130

47 163 357 148
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ᵒ  

≢│⁸2018 │ ⌂ↄ≤╙ 16 ─♅ꜛ► ⅜ ↕╣⁸∕─℮∟ │

►☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⁸♄▬☿♠♃◌Ⱡⱥ◌◕ ≢№∫√⁹♄▬☿♠♃

◌Ⱡⱥ◌◕│⁸2017 ⌐│ ↕╣≡⅔╠∏⁸ ┬╡─ ≤⌂∫√⁹ ⌐≈

™≡ ╙ ⅛∫√─│◖ⱥ○♪◦≢№∫√⅜⁸ ™≢ ≢№╢◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⅜

⅛∫√⁹ ⌐ⱥꜛ►⸗fi♅ꜛ► ⁸ꜘⱴ◐ⱴ♄ꜝⱥ◌◕╩ ╗♃♥Ɫ♅ꜛ► ⅜

ↄ ↕╣√⁹ √⌂ ≤⇔≡ ◐♅ꜛ►⁸○○▬♅⸗fi☺⁸◘◌Ɫ♅♅ꜛ►

⅜ ↕╣√ 5- 13⁸14 ⁹ 

▪ꜟⱪ☻ ﬞ ≢│⁸ ≢ ╩ ⇔√⁹ ⌐⅔™≡ ⅜

↕╣⁸∕─℮∟ │ Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸ⱬ♬ⱥ◌◕⁸♃◌Ⱡⱥ◌◕ ≢

№∫√⁹♃◌Ⱡⱥ◌◕│ ─ ≢ √⌐ ↕╣⁸ ≢ ⌐ ─№╢◒⸗ⱴⱬ

♬ⱥ◌◕│ ↕╣⌂⅛∫√⁹ ⌐≈™≡ ╙ ⅛∫√─│™∏╣╙ ≢№

╢Ⱶꜘⱴ⸗fi◐♅ꜛ►≤ⱬ♬ⱥ◌◕≢№∫√ 5- 15⁸16 ⁹ ⌐⅔™≡│ ⅜

↕╣⁸∕─℮∟ ◒⸗ⱴⱬ♬ⱥ◌◕≤ⱬ♬ⱥ◌◕ ⅜ ≢№∫√⁹ⱬ♬ⱥ◌◕

│ ⅜ ╙ ↄ⁸58 ⅜ ↕╣√⁹ ⌐ ─№╢Ⱶꜘⱴ⸗fi◐♅ꜛ►│

↕╣⌂⅛∫√⁹ √⌂ ≤⇔≡ ◖ⱥꜛ►⸗fi⁸◄ꜟ♃♥Ɫ⁸ⱥⱷ◐ⱴ♄ꜝ

ⱥ◌◕ ⅜ ↕╣√ 5- 17⁸18 ⁹ 

≢│⁸2018 │ ⅜ ↕╣⁸∕─℮∟ │ ◒⸗ⱴⱬ♬ⱥ◌◕⁸ⱬ♬

ⱥ◌◕ ≢№∫√⁹ ⌐≈™≡ ╙ ⅛∫√─│ⱬ♬ⱥ◌◕≢⁸ ╙ ⅛∫√ 2017

964 ⌐ ← 429 ⅜ ↕╣√⁹◒⸗ⱴⱬ♬ⱥ◌◕│ 2015 ┬╡⌐

↕╣√⁹ √⌂ ≤⇔≡▬♅⸗fi☺☿☿ꜞ⅜ ↕╣√ 5- 19⁸20 ⁹ 

▪ꜟⱪ☻ ≢│⁸ ≢ ╩ ⇔√⁹ ─ ≢ ⅜ ↕╣⁸

∕─℮∟ │ ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕ ⅜ ↕╣√⁹ ⌐≈

™≡ ╙ ⅛∫√─│ⱬ♬ⱥ◌◕≢ 36 ⅜ ↕╣√⁹◒⸗ⱴⱬ♬ⱥ◌◕│ 2012

⅜ ⅛∫√⅜ ⅜ ↕╣⁸ ┬╡─ ≤⌂∫√⁹ √⌂ ≤⇔≡◑

fiⱲ◦ⱥꜛ►⸗fi⅜ ↕╣√ 5- 21⁸22 ⁹ ≢│⁸ ⅜ ↕╣⁸

∕─℮∟ │ⱬ♬ⱥ◌◕ ≢№∫√⁹2017 ⌐ ↕╣√◒⸗ⱴⱬ♬ⱥ◌◕│⁸

↕╣⌂⅛∫√⁹ ⌐≈™≡ ╙ ⅛∫√─│ⱬ♬ⱥ◌◕≢⁸2017 ╟╡│ ⌂

⅛∫√╙──⁸50 ⅜ ↕╣√ 5- 23⁸24 ⁹ 
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5- 13  

8:00 8:56 9:50 10:45 11:39 12:35 13:28 14:26

1 2 2

2 1 1
3 1 1 1 3
4 1 1
5 1 1
6 3 1 9 4 2 2 4 5 30
7 12 16 10 12 15 9 14 6 94
8 3 5 6 1 4 2 1 22

9 1 1
10 1 1
11 1 1
12 1 3 3 1 2 10
13 30 22 17 30 27 40 24 33 223
14 1 1 4 1 1 4 4 16
15 3 4 5 1 4 6 7 30

16 1 1
52 50 48 54 56 63 56 58 437

2018

7/28

 

 

5- 14  

2011 2013 2014 2015 2016 2017 2018

7/22 7/24 7/24 7/23 7/20 7/26 7/28

1 35 2 4 4 27 2

2 9 8 1

3 1 2 2 2 3

4 1

5 2 1

6 6 45 280 30

7 7 1

8 2

9 1

10 3

11 1 34 54 2 56 94

12 5

13 1

14 2

15 2 78 2 4 22

16 1

17 1

18 2 1

19 12 9

20 2 98 10

21 43 108 42 1 253 223

22 9 1 6 3 100 16

23 6 1

24 11 12 24 30

25 5 38 5 1 1

109 386 57 133 730 437
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5- 15 A  

8:30 9:30 10:30 11:30 12:30 13:30 14:30

1

2

3

4

5

6

1 6 6 16 12 8 2 51

8/5

2018

 

 

5-16 A  

2010 2012 2013 2014 2015 2016 2017 2018

8/16 8/17 8/14 8/23 8/19 8/9 8/14 8/5

1

2

3

4

5

6

7

8

9

10

11

12

13

14

1 9 65 5 9 50 35 51
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5- 17 B   

8:30 9:30 10:30 11:30 12:30 13:30 14:30

1

2

3

4

5

6

7

7 8 12 12 15 21 2 77

2018

8/5

 
 

 

5-18 B  

2010 2011 2012 2013 2014 2015 2016 2017 2018

8/16 8/18 8/9 8/14 8/19 8/19 8/9 8/14 8/5

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

57 3 42 51 34 51 142 52 77
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5- 19  

8:40 9:40 10:40 11:40 12:40 13:40 14:40

1 1 1

2 2 2 1 5

3 1 1 2

4 1 1 1 1 4

5 1 1 2

6 43 81 50 103 61 38 53 429

7 1 2 1 4

44 85 52 107 65 39 55 447

2018

8/13

 

 

 

5- 20  
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

8/4 8/6 8/9 8/1 8/9 7/30 8/3 7/31 8/14 8/13

1 1

2 2

3 1

4 2 2

5 1 2 8 15 4 1 5

6 2

7 3 1

8 2 2

9 1

10 9 33 7 97 34 37 10 3 7 4

11 1 4

12 4 5 1

13 3 1

14 1 3 2

15 1

16 1

17 3 2 3

18 3 1

19 1 3 3 2

20 12 14 3 4 1 5 2

21 119 113 115 90 120 4 26 170 964 429

22 91

23 2 2 14 3 5 5 2 11 4

24 2 11

151 168 148 215 182 78 136 177 985 447

13

 
 



 

92 

 

5- 21  

8:30 9:30 10:30 11:30 12:30 13:30 14:30

1 1 1

2 1 1 2

3 1 1

4 1 1 1 3

5 3 1 4

6 8 9 7 6 3 2 1 36

8 14 7 8 6 2 2 47

2018

8/19

 

 

5-22  

2010 2011 2012 2013 2014 2015 2016 2017 2018

8/24 8/26 8/21 8/24 9/4 9/4 8/19 8/30 8/19

1 11 1 1 3 2

2 1 1

3 1 2 2

4 1

5 1

6 1

7 1 1

8 1

9 13 5 21 3

10 3 11 40 4

11 42 15 11 9 2 2 15 3 36

12 1

72 31 75 12 3 6 15 6 47

 

 



 

93 

 

5- 23  

8:30 9:30 10:30 11:30 12:30 13:30 14:30

1 1 1

2 1 1 2

3 6 22 18 2 2 50

8 23 18 2 2 0 0 53

2018

8/20

 

 

5- 24 

 

2015 2016 2017 2018

9/5 8/19 8/31 8/20

1 5

2 1

3 2 5

4 2

5 2 4 2

6 1

7 1

8 2

9 12 46 143 50

20 53 152 53
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≢│ꜝ▬fi♩ꜝfi☿◒♩ ⌐≈™≡⁸ ≢ ⌐ ╩ ∆╢≤≤╙

⌐⁸ ⌐ ◘▬♩⌐ ∆╢ ≢№╢◒⸗ⱴⱬ♬ⱥ◌◕╩ ⇔√ ꜝ

▬fi⌐≈™≡ ╩ ⇔√⁹ ⌐⅔™≡│⁸2017 │ ⅜♃כ♦╡╟⌐ ≢

⅝∏⁸ ┬╡─ ≤⌂∫√⁹ ≢│⁸ ≢№╢►☻Ᵽ◐♅ꜛ►≤♄▬☿♠♃◌

Ⱡⱥ◌◕⅜ ↕╣√╙──⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ│ ↕╣⌂⅛∫√⁹ ─

≢│ ≤╙⌐ ↕╣≡™╢ 2013 ⁸2015 ⁸2016 ╙№╢⁹◌ꜝⱨ♩ꜟꜞ◦

☺Ⱶ≈™≡│⁸ ↕╣√ ─ ►☻Ᵽ◐♅ꜛ►≤♄▬☿♠♃◌Ⱡⱥ◌◕ ╟╡

╙ ─ ⅜ ™≤ ⅎ╠╣⁸2018 │ ─ ⅜╛╛ ╣√ ⅜ ⅎ╠╣

╢⁹ ≢⁸2014 │⁸ ≢│◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⇔⅛ ↕╣∏⁸↓─ │ ⌐►

☻Ᵽ◐♅ꜛ►≤♄▬☿♠♃◌Ⱡⱥ◌◕─ ⅜ ↄ ∫√ ⅜ ⅎ╠╣╢⁹

≢│⁸2017 ╟╡ │ ⌂™╙──◒⸗ⱴⱬ♬ⱥ◌◕⅜ ⇔≡ ↕╣≡™

╢⁹ ⌐⅔↑╢ ─ ⌐≈™≡│⁸↓╣╕≢ ⅛╠│ 2016 8 ─

⌐⅔™≡ 1 ♩כꜟ⅜ 1, 500 ⌐⅔™≡ ↕╣╢─╖≢⁸ ⌐

⅔↑╢ ⅛ ─ ─ ⅛╠ 1, 840 1, 990 ╟╡╙ ™ ⌐

№╢ 1, 390 1, 490 ⌐№╢↓≤⅜ ↕╣√⁹⌂⅔⁸ⱬ♬ⱥ◌◕

⌐≈™≡│↕╠⌐ ™ 800 ⌐ ∆╢↓≤⅜ ─ ⌐╟╡ ↕╣

≡⅔╡⁸2013 ⌐ ♩כꜟ─ ⅛╠ 1 ─ ⅜№╢⅜⁸↓╣│ ⅛╠─

╛ ⌐╟╡ ┌╣√ ⅜ ⅎ╠╣╢⁹ 

─ ⌐≈™≡│⁸ ►☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⁸♄

▬☿♠♃◌Ⱡⱥ◌◕ ≤╙⌐ ↕╣√⁹ ⌐◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ│ 94 ⅜ ↕╣⁸

─ ≢│ ╙ ↄ ↕╣√⁹↓╣│ ─ ⅜ꜝ▬fi♩ꜝfi☿◒♩ ╟

╡╙ 10 ↄ⁸↓─ ⌐ ╩ ⅎ√√╘≤ ⅎ╠╣╢⁹2011 ─⌂™⁸

▪◘ⱥⱥꜛ►⸗fi ⌐≈™≡│⁸2018 ╙ ↕╣⌂⅛∫√⁹ │⁸

─ 1500 ─ ⌐⅔™≡ ⅛╠ ⌐⅛↑≡ ⅜ ∆╢≤

↕╣⁸ ─ ⌐⅔™≡ ↕╣╢ │№╡⁸ ⅝ ⅝ ∆╢ ⅜№╢⁹

∕─ ─ ≤⇔≡⁸◖ⱥ○♪◦⅜ ⇔≡ ⅜ ™⅜↓─ │ ╟╡

⇔≡ ⇔≡™╢⁹ 

▪ꜟⱪ☻ ﬞ ≢│⁸ꜝ▬fi♩ꜝfi☿◒♩ ⌐≈™≡⁸ │Ⱶꜘ

ⱴ⸗fi◐♅ꜛ►⁸◒⸗ⱴⱬ♬ⱥ◌◕⁸ⱬ♬ⱥ◌◕⅜ ↕╣√⁹⇔⅛⇔⁸ ⌐ ↕╣

≡™╢◖ⱥ○♪◦⁸♃◌Ⱡⱥ◌◕─ │ ↕╣∏⁸ ⅛ │ ↕╣≡™

⌂™⁹ⱬ♬ⱥ◌◕│⁸ ╙ ↄ ⅜ ↕╣⁸ ™≢Ⱶꜘⱴ⸗fi◐♅ꜛ►⅜ ⅛∫√⁹

⌐ⱬ♬ⱥ◌◕│ ─ ⌐⅔™≡ ⇔≡ ↕╣≡⅔╡⁸Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸◒

⸗ⱴⱬ♬ⱥ◌◕⌐≈™≡╙ ⇔≡ ↕╣≡™╢⁹↓╣╠ │ ╛

⅛╠ ꜝ▬fi⌐⅔↑╢ ⅛╠ ⅛↑≡─ ≢№╢≤ ⅎ╠╣╢⁹

⌐≈™≡⁸ A ≢│ │Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸◒⸗ⱴⱬ♬ⱥ◌◕⁸ⱬ♬ⱥ◌◕⁸

♃◌Ⱡⱥ◌◕⅜ ↕╣√⁹↓─℮∟Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸ⱬ♬ⱥ◌◕│ A⌐⅔™≡

⌐ ↕╣⁸ ╙ ™ ⌂ ≢№╢⅜⁸2018 ╙ ⅜ ↕╣

╙ ↄ↓─ │ ™≡™╢⁹ ≢◒⸗ⱴⱬ♬ⱥ◌◕─ │ ⇔≡⅔╠∏⁸

─ ≤│ ⅜ ⌂╢⁹♃◌Ⱡⱥ◌◕│ ⌐⅔™≡│∂╘≡ ↕╣√⁹↓
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─ ⌐≈™≡⁸2018 │ ⌐ ⅜ ↕╣⁸ ⌐⅔™≡↓╣╕≢≢ ╙

⅜ ↄ⁸╕√ ⌐ ⌐≈™≡ ─№╢ꜝ▬fi♩ꜝfi☿◒♩ ≢╙ ↕╣√─

⅜ ≢№╢↓≤⅛╠⁸ ─ ⅜ ⁸⅔⅔╗⌡ ⌐ ⇔≡™╢

╟╡╙ ™ ⅜ ⅎ╠╣√⁹ B⌐⅔™≡╙ⱬ♬ⱥ◌◕⌐≈™≡│

⌐ ⅜ ↕╣≡™╢⁹╕√◒⸗ⱴⱬ♬ⱥ◌◕╙ ⇔≡ ↕╣≡

⅔╡⁸ ≢Ⱶꜘⱴ⸗fi◐♅ꜛ►─ ⅜ ∑∏⁸ ≤│ ⅜ ⌂∫≡™╢⁹

↓─ ─ ⌐≈™≡│ ≤⇔≡─ ⅛ ─ ⌂─⅛⁸ ⅝ ⅝ ╩ ™

⌂⅜╠ ∆╢ ⅜№╢⁹ 

│⁸◒⸗ⱴⱬ♬ⱥ◌◕⅜ⱬ♬ⱥ◌◕≤ ⌐ ↕╣≡™╢◘▬♩≢№╢⁹ꜝ▬

fi♩ꜝfi☿◒♩ ⌐⅔™≡⁸ⱬ♬ⱥ◌◕│ 2018 ⌐│ 79 ⅜ ↕╣√⁹2017 ─

279 ╟╡│ ⌂ↄ⁸ ─ ╟╡╙╛╛ ⅜ ⅛∫√⁹2018 │

⌐ ⇔≡⅔╡⁸ ─ ∂ ⌐ ⇔√ ≤ ⇔√ ╩ ⇔√≤ ⅎ╠

╣╢⁹ ≢│⁸ⱬ♬ⱥ◌◕│ 2018 ⌐│ 429 ⅜ ↕╣⁸2017 ─ 964

╟╡│ ⌂™╙──⁸ ─ ╟╡╙ ⇔ↄ ⅜ ⅛∫√⁹2018 ─

│ ⌐ ↕╣⁸2017 8 ⌐ ─ ─ │⅔⅔╗⌡

⌐ ↕╣≡™╢⁹ ┘ꜝ▬fi♩ꜝfi☿◒♩ ─ ⅛╠⁸2017 ⌐ ⅝ ⅝

─ ─ ⅜ ⌐№╢↓≤⅜ ↕╣√⁹◒⸗ⱴⱬ♬ⱥ◌◕™≈™≡

│⁸ ⅛╠ ⌐⅛↑≡ ↕╣⁸ ⌐ ∆╢ │≈⅛╘⌂⅛∫√⁹ 

▪ꜟⱪ☻ ≢│⁸↓╣╕≢ꜝ▬fi♩ꜝfi☿◒♩ ≤ ─∆═≡─

≢◒⸗ⱴⱬ♬ⱥ◌◕≤ⱬ♬ⱥ◌◕⅜ ↕╣≡™╢⁹∕─℮∟ⱬ♬ⱥ◌◕│ ⌐

⇔⁸ ⌐⌂∫≡™╢⅜⁸◒⸗ⱴⱬ♬ⱥ◌◕⌐≈™≡│ ↕╣≡™⌂™ ╙№╡

⇔≡™⌂™⁹2018 │⁸ꜝ▬fi♩ꜝfi☿◒♩ ─ ≥☻כ◖ ─ ─

⌐⅔™≡⁸◒⸗ⱴⱬ♬ⱥ◌◕≤ⱬ♬ⱥ◌◕≤╙⌐ ↕╣⁸ꜝ▬fi♩ꜝfi☿◒♩

─ ⁸ ─ ⌐⅔™≡ⱬ♬ⱥ◌◕─╖⅜ ↕╣√⁹

⁸ ≤╙⌐ ⌐◒⸗ⱴⱬ♬ⱥ◌◕─ │№╡⁸ ─

│⁸ ─ ≢│⌂ↄ ⌐ ∆╢╙─≤ ⅎ╠╣╢⁹ 

▪ꜟⱪ☻ ─ꜝ▬fi♩ꜝfi☿◒♩ ≢│⁸ⱬ♬ⱥ◌◕─ ╩

≢ ∆╢≤⁸╒╓ ─ ≢№∫≡╙ ⌐┌╠≈⅝⅜№╢╙──⁸ ─

│ ─ ─ 84 ⁸ ☻כ◖ 207 ╩

╢ │ ╠╣≡™⌂™⁹ ⌐⅔™≡╙ ∂ ≢⁸ ≈─ ≤╙⌐

─ │ ─ ─ ─ 19 ⁸

79 ╩ ╢ │ ╠╣≡™⌂™⁹∕─√╘ ◘▬♩⌐⅔™≡ⱬ♬ⱥ◌◕│

⅛╠ ⌐⅛↑≡ ─ ╩ ⅎ⁸ ─ ⌐│ ∆╢ ⅜ ⅎ╠╣╢⁹⇔⅛

⇔ ─ ⅜ ⌂ↄ⁸ ─ ⌐┌╠≈⅝⅜№╢√╘⁸ ♃כ♦√⇔

⅜ ╘╠╣╢⁹◒⸗ⱴⱬ♬ⱥ◌◕⌐≈™≡│⁸ ⅜♃כ♦√⇔ ╠╣≡⅔╠∏⁸

⌐ ∆╢ │≈⅛╘⌂⅛∫√⁹ 
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◘▬♩─ ⱪ꜡♇♩⌐⅔™≡ ⇔√Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇ⱪ ⱪ꜡♇♩ 20

⌐╟∫≡ ╠╣√ ─ ≤ ╩ ↔≤⌐ ⇔√⁹

╕√⁸ ┘ ⌐≈™≡⁸2017 ╕≢⌐ ⇔√ ◘▬♩─ ╩ ™

⇔√⁹ 

 

 

2018 │⁸ ╩ ∂≡ 14 ╕≢ ≢⅝⌂⅛∫√╙─╙ ╗ ⅜ ↕

╣√ 6- 1 ⁹ ⌐⅔™≡│ ﬞ ≢ ○◘ⱶ◦ ⁸ⱢⱠ◌◒◦

⁸◖ⱷ♠◐ⱶ◦ ⅜ ↕╣√ 6- 2 ⁹ ≢ ○◘ⱶ◦ ⁸

◦♦ⱶ◦ ⁸◖ⱷ♠◐ⱶ◦ ⁸∕─ ─ Ɫ▬ⱴ♠ ≢│ ○◘ⱶ◦

⁸◦♦ⱶ◦ ⁸ⱢⱠ◌◒◦ ⅜ ↕╣√ 6- 3⁸4 ⁹ ﬞ

≢│ ○◘ⱶ◦ ⁸◦♦ⱶ◦ ⅜ ↕╣√ 6- 5 ⁹ 

─ ⌐ ∆╢≤⁸ ↕╣√ⱱ◦♫●○◘ⱶ◦⁸Agonum ─ ⁸Ⱶ

ꜘⱴⱥ◘◗◖ⱷ♠◐⌂≥─ │ ⅛╠ ↕╣≡⅔╡⁸ ─ ⌐⅔™≡╙

⇔≡ ↕╣≡™╢⁹╕√⁸↓╣╕≢ ↕╣≡™√╙──⁸2017 ⌐ ↕╣

⌂⅛∫√⁸◖◒꜡♫●○◘ⱶ◦ ◐♃◒꜡♫●○◘ⱶ◦ ╛◐♃ⱡⱥꜝ♃◗Ⱶⱶ◦⁸♠ꜘ

⸗ꜞⱥꜝ♃◗Ⱶⱶ◦⌂≥⅜ ↕╣╢ ⁸↓╣╕≢─ ≢ ╟ↄ ↕╣≡™√

Ɫ◒◘fi♪►●Ⱡ♫●ⱢⱠ◌◒◦╛◖●◦ꜝⱢⱠ◌◒◦ ─ ⌂≥⅜ ↕╣⌂⅛

∫√⁹◦♦ⱶ◦ ⌐⅔™≡⁸ⱥⱷ⸗fi◦♦ⱶ◦⅜ 2013 ─ ┬╡⌐ ↕╣╢

≤≤╙⌐⁸№╠√⌐ⱥ꜡○ⱦ⸗fi◦♦ⱶ◦≤♠ⱡ◓꜡⸗fi◦♦ⱶ◦─ ⅜ ↕╣√⁹ 

2009 2018 ─ ╩ ∂╢≤⁸ 27 ─ ⅜ ⁸ ↕╣≡

™╢ ╕≢ ≢⅝⌂⅛∫√╙─╙ ╗ ⁹↓─℮∟○◘ⱶ◦ ⅜ ╙ ⅜ ↄ 16

⅜ ↕╣≡™╢⁹ 
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6- 1  
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Carabus arboreus

Leistus subaeneus

Nippononebria pusilla

Trechus sp.

Trechiama lewisi 

Bembidion fujiyamai 

Bembidion sp.

Myas aurescens

Pterostichus oblongopunctatus 

Pterostichus janoi

Agonum Agonum sp.

Agonum kitanoi

Xestagonum xestum

Pristosia aeneola

Synuchus takeuchii

Harpalus solitaris

Nicrophorus montivagus

Nicrophorus investigator

Nicrophorus vespilloides

Oiceoptoma thoracicum

Atheta sp.

Aleocharinae Gen. sp.

Platydomene hakusana

Philonthus sp.

Homotechnes motschulskyi

Mucromorphus miwai

Elateridae Gen. sp.

15 18 15 14 15 12 14 13 8 14

535* 851* 88 248 534 233 159 124 160 103

13.8

 
 

 

6- 2  

2010 2011 2012 2013 2014 2015 2016 2017 2018

7/23 8/7 7/27 7/31 8/1 8/2 7/24 8/3 7/5 8/1 8/1

Carabus arboreus 1 1

Trechus sp. 1

Trechiama lewisi 1

Bembidion sp. 112 1 27 9 13 41 15 20 35 3 2

Pterostichus honshuensis 4 10 3 14 9 11 6 1 1

Pterostichus janoi 1 2

Agonum Agonum sp. 119 55 6 3 27 8 43 8 3 7

Xestagonum xestum 1

Pristosia aeneola 1

Oiceoptoma thoracicum 4 1 1 3

Atheta sp. 1 1 1

Aleocharinae Gen. sp. 1 1

Philonthus sp. 3 5 3 9 3 3 2 1

Homotechnes motschulskyi 1 5 1 2 16 9 7 3 2 2

7 3 7 7 4 7 7 6 5 6 6

244 3 104 22 21 112 46 85 54 11 14

2009

 

 

 

 

 

 

 

 



 

98 

 

6- 3  

2010 2011 2012 2013 2014 2015 2016 2017 2018

7/23 8/7 7/27 7/31 8/1 8/2 7/24 8/3 7/5 8/1 8/1

Carabus arboreus 1 1 1 3 1

Trechus sp. 1 1 1

Bembidion fujiyamai 35 4 3

Bembidion sp. 122 3 59 9 136 199 72 21 24 29 30

Myas aurescens 1 2 1 1

Pterostichus honshuensis 1 1 2 1 1 2 3 1 4 1 1

Agonum Agonum sp. 5 16 1 31 3 15 3

Nicrophorus investigator 1

Nicrophorus montivagus 1

Philonthus sp. 1 1 1 1

Homotechnes motschulskyi 25 12 3 14 102 5 3 18 1

Mucromorphus miwai 1

7 2 5 8 7 7 7 5 2 4 6

190 4 90 21 187 310 100 29 28 49 35

2009

 

 

 

6- 4 ˣ 

2011 2012 2013 2014 2015 2016 2017 2018

7/31 8/1 8/2 7/24 8/3 7/5 8/1 8/1

Carabus arboreus 2 2 1 1

Leistus subaeneus 1

Myas aurescens 1

Pterostichus janoi 9 1 11 15 5 8 3 6

Agonum kitanoi 2 3 1 1

Xestagonum xestum 1 1 1 1

Nicrophorus investigator 1

Nicrophorus montivagus 1

Nicrophorus vespilloides 1

Oiceoptoma thoracicum 1

Atheta sp. 1

3 3 3 4 4 4 1 5

12 4 13 21 8 11 3 10

 
 

 

6- 5 ˣ 

2010 2011 2012 2013 2014 2015 2016 2017 2018

7/23 8/7 7/27 7/31 8/1 8/2 7/24 8/3 7/5 8/1 8/1

Carabus arboreus 6 2 5 6 12 15 1 6 1 9

Leistus subaeneus 1

Nippononebria pusilla 7 3 2 2 4 1 7 1

Trechus sp. 2 2 1 7 1 1

Bembidion fujiyamai 63

Bembidion sp. 11 11 5 4 35 20 18 11 81 9

Myas aurescens 1 1

Agonum Agonum sp. 4

Agonum kitanoi 2 8 1 32 2 2 7

Xestagonum xestum 4 30 17 14 11 19 12 4 11 15

Harpalus solitaris 1 3 2 1

Nicrophorus montivagus 1

Nicrophorus vespilloides 1

Platydomene hakusana 2 1 9 2 1

Mucromorphus miwai 1

Elateridae Gen. sp. 2 2

6 1 9 7 6 8 6 7 6 6 8

31 63 62 33 36 99 66 37 31 97 44

2009
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2018 │ 2017 ≤ ─ ⅛╠ ⌐ ╩ ⇔⁸↓╣╕≢

─ ≤╒╓ ≢─ ≢№∫√ 2016 ╩ ↄ ⁹ ≤⇔≡⁸ │ 14

╕≢ ≢⅝⌂⅛∫√╙─╙ ╗ ⅜ ↕╣⁸↓╣│ ╙ ─ ⌂⅛∫√

2017 ╩ ⅝ↄ ╡⁸2009 2018 ╕≢─ 13.8 ≤╒╓ ≢№∫√

6- 1 ⁹ ≢│⁸╒╓ ≢№∫√⅜⁸ ≢ ╢≤ ─ ⌂⅛∫√ 2011

─ 88 ⌐ ™≢ ⌂™ 103 ≤⌂∫√⁹ ≢│⁸

⌐ ≤ ⅎ╠╣╢ ⌐≈™≡│⁸ ─ ⌐ ═ │╛╛ ⌂™╙──⁸⅔⅔

╗⌡ ↕╣√⁹ 

⌐ ∆╢≤⁸ ⌐ ⇔√ ﬞ ה ≢│⁸

│ ⅝⌂ ⅜№╢╙──⁸↓╣╕≢≤ │ ╠∏⁸ ─ ─ ⌂≥─ ╩

╗ ⅜ ↄ⁸Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ ⁸ⱱ◦♫●◗Ⱶⱶ◦⅜ ⇔≡ ↕╣≡™╢

6- 2⁸3 ⁹ ﬞ ≢│⁸ │ ⅜ ↕╣⁸ ≢│↓╣╕≢─

≤╒╓ ≢№╡⁸Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ ╛ⱱ◦♫●◗Ⱶⱶ◦⌂≥↓╣╕≢

≢№∫√ ╙ ⅝ ⅝ ↕╣≡™╢⁹⇔⅛⇔ 2017 ≤ ⌐⁸ ≤⇔≡│ ↕╣

≡™╢╙── │ ⌂™≤™℮ ≤⌂∫√⁹ ≢│ ⅜ ≢⁸↓

─℮∟ ⌐⅔™≡│∂╘≡ ↕╣√ ⱥ꜡○ⱦ⸗fi◦♦ⱶ◦⁸ⱥⱷ⸗fi◦♦ⱶ

◦ │⁸◦♦ⱶ◦ ≤⇔≡╙│∂╘≡─ ≤⌂╢⁹ ╙ ⌂Ⱶ☼◑꞉◗Ⱶⱶ◦ ─

│ 30 ≢⁸ ─ ⅛╠ ╣┌ ≢№╢╙──⁸2009 ⅛╠ 2013 ⌐

╠╣╢╟℮⌂ ─ ─ ↄ╩ ╘╢╟℮⌂ ≢│⌂⅛∫√⁹ⱱ◦♫●◗Ⱶⱶ

◦│⁸ │ ⌂™⅜ 2009 ╟╡ ⅜ ⇔≡ ↕╣≡™╢⁹ 

─Ɫ▬ⱴ♠ ≢│⁸№╢ ─№╢ ─╟℮⌂ ╩ ╗≤ ⅎ╠╣╢ꜘ

ⱡ♫●◗Ⱶⱶ◦⅜ ─ ╩ ╡ ⇔⌂⅜╠╙ ⇔≡ ↕╣≡™╢⁹2018 │ꜘ

ⱡ♫●◗Ⱶⱶ◦⅜ ↕╣⁸2017 ╟╡╙ ↄ ↕╣√ 6- 4 ⁹╕√⁸ⱥ꜡○

ⱦ⸗fi◦♦ⱶ◦≤♠ⱡ◓꜡⸗fi◦♦ⱶ◦─ ⅜№╠√⌐ ↕╣⁸◦♦ⱶ◦ ≤⇔≡│

↓╣╕≢⌐ ↕╣√ ⌐ ⅎ≡ ⅜ ↕╣╢↓≤≤⌂╡⁸ ╙◦♦ⱶ◦ ─

⅜ ™ ≤⌂╢⁹↓╣│⁸ ⅜№╢ ⁸ ─№╢ ≢№╢↓≤⅜

⇔≡™╢≤ ⅎ╠╣╢⁹ 

⌐ ⇔√ ﬞ │ ─ ≤ ⇔√ ╩ ╖⌂⅜╠

╙♅ⱦⱴꜟ◒ⱦ◗Ⱶⱶ◦╛Ɫ◒◘fi♪►●ⱠⱢⱠ◌◒◦ 2018 │ ↕╣∏ ⌂≥╩

╗ ─ ╩⇔≡™╢⅜⁸ ⌂ ─ ≈≢№╢Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ │

⅜ ↕╣╢─╖≢⁸ ─ ⌐ ═ ⌂⅛∫√⁹ ≢Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ ≤

∂ↄ ⇔≡ ↕╣≡™╢♠ꜘ⸗ꜞⱥꜝ♃◗Ⱶⱶ◦⌐≈™≡│ 15 ⅜ ↕

╣⁸↓╣╕≢─ ≤ ⅝ↄ ╦╠⌂⅛∫√⁹ 

⌐⅔↑╢↓╣╕≢─ ⅛╠⁸ │∕╣∙╣ ─ ╩⇔≡⅔╡⁸

↓╣│ ⌂≥─ ⅛⌂ ─ ™⌐╟╢╙─≢№╢↓≤⅜ ↕╣≡™╢⁹ ⁸

─ ⌐╟∫≡ ─ ⁸ ─ ⅜ ↓╢ │ ⌐№╢≤ ⅎ╠╣⁸↓─

╩ ∆╢√╘⌐│ ⌂ ⅜ ≢№╢⁹╕√ ─ │⁸

⅜ ⅝ↄ⁸ ≢─ ⁸ │ ⇔™ ╙№╡⁸↓─ ♃כ♦╢⌂╠↕╙╠⅛

─ ⅜ ≢№╢⁹ 
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┘ ▪ꜟⱪ☻ ﬞ ◘▬♩ ⌐⅔™≡⁸ √╣↕♩fi►◌≢♩כꜟ

ⱴꜟⱢ♫Ᵽ♅ ─ ⁸♩☻כ◌⁸ ╩ ⇔⁸↓╣╕≢ ╠╣√ ≤ ⇔√⁹

╕√⁸ⱴꜟⱢ♫Ᵽ♅ ─ ╩ ⅛╠ ∆╢√╘⁸ ⌐ ⇔√ⱴꜟⱢ♫Ᵽ

♅ ─ ─ ⌐≈™≡╙ ⇔√⁹ 

 

 

ᵑ  

◘▬♩≢│⁸◄♂♫●ⱴꜟⱢ♫Ᵽ♅⁸◄♂♩ꜝⱴꜟⱢ♫♅⁸▪◌ⱴꜟⱢ♫Ᵽ♅⁸

◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅⁸◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ⅜ ↕╣√ 7- 1 ⁹ ⌐⅔™

≡│ ≤╙⌐ ↕╣√⅜⁸ ⌐⅔™≡│ ⅜ ↕╣⁸◄♂♩ꜝⱴꜟⱢ♫Ᵽ♅│

↕╣⌂⅛∫√⁹╕√⁸ ≢№╢☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅⌐≈™≡│⁸

⌐⅔™≡ 2012 ≤ 2013 ≢ ↕╣⁸ ≢│ 2015 ⌐⁸ Ᵽ♅⅜ ↕╣≡™√

⅜⁸ │ ⱪ꜡♇♩≤╙ ↕╣⌂⅛∫√ 7- 1 ⁹ 

⌐≈™≡⁸ ┘ ─™∏╣─ⱪ꜡♇♩⌐⅔™≡╙ ⅜ ™

≤⌂∫√ 7- 2⁸ 7- 1⁸2 ⁹ ⌐⅔™≡│⁸ ⅛╠ ╩ ♩כꜟ⁸≡∂

⌐⅔™≡ ⅜ ↄ ↕╣╢ ♩כꜟ⁸ ≢│⁸ ⌐⅔™≡╕≤╕∫√

⅜ ↕╣√⅜⁸∕─ ─ ≢│ 7 ⌐ ⇔⁸ ⌐ ─

─ ⅜ ╠╣√⅜⁸ │ ™ ╩ ↕⌂⅛∫√⁹ ♩כꜟ⁸│≢ ♩כꜟ┘╟⅔

⌐⅔™≡ ⅜ ↄ ♩כꜟ⁹√╣↕ ≢│ ♩כꜟ⁸ ≢│ 7 ⁸ꜟ

♩כ ≢│ ≢ ⅜ ™ ≤⌂∫√ 7- 3 ⁹ 

⌐≈™≡⁸ ┘ ─ ⱪ꜡♇♩⌐⅔™≡◄♂○○ⱴꜟⱢ♫Ᵽ♅⅜

≤⌂∫≡™√ 7- 1⁸2 ⁹↓─ │⁸ⱪ꜡♇♩ ∞↑≢│⌂ↄ⁸ ≢ ≡╙

─ ≤⌂∫√ 7- 2⁸3 ⁸2018│≡™≈⌐♩☻כ◌⁹ ─ ╩ ∂≡⁸ ≤

≤╙⌐ ⅝Ᵽ♅╩ ≤⇔≡ ↕╣√⁹ ⅝Ᵽ♅ │♩☻כ◌─ ♩כꜟ│≢ ┘

♩כꜟ ≢ ↕╣√⁹ ♩כꜟ│≢ ≢─╖ ↕╣╢⌐ ╕∫√⁹ Ᵽ♅│

⌐⅔™≡◄♂♫●ⱴꜟⱢ♫Ᵽ♅≤▪◌ⱴꜟⱢ♫Ᵽ♅⁸◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ⅜

↕╣⁸ ⌐⅔™≡│◄♂○○ⱴꜟⱢ♫Ᵽ♅─╖⅜ ↕╣√⁹○☻Ᵽ♅⌐≈™≡│

≢◄♂♫●ⱴꜟⱢ♫Ᵽ♅≤◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅─ ⅜ ↕╣√ 7- 3 ⁹ 

∕╣∙╣─ⱪ꜡♇♩⌐≈™≡ ─ ─ ≤ ∆╢≤⁸ ♩כꜟ⁸≡™⅔⌐

│ ─ ⅜№╢╙── │ ↄ⁸ ⌐≈™≡│◄♂♫●ⱴꜟⱢ♫Ᵽ♅

⌂≥─ ⅜ ⇔≡ ♩כꜟ⁹╢™≡⇔ ♩כꜟ⁸│ ⌐ ═╢≤ │ ⌂

ↄ⁸ ⌐≈™≡│◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅╛◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ⅜ ⇔≡

⇔≡⅔╡⁸2018 ╙ ─ ≤⌂∫√ 7- 4 ⁹ ♩כꜟ⁸≡™⅔⌐ ≢◄♂♫●

ⱴꜟⱢ♫Ᵽ♅≤◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ♩כꜟ⁸⅜ ⁸ ≢◄♂○○ⱴꜟⱢ♫Ᵽ♅⌂

≥ ⅜ ⇔≡ ↕╣╢⅜⁸2018 ♩כꜟ│≡™⅔⌐ ♩כꜟ┘ ≢◄♂♫

●ⱴꜟⱢ♫Ᵽ♅⅜ ↕╣⌂⅛∫√ 7- 5 ⁹╕√⁸ ≢ ⇔≡ ↕╣≡™

╢◄♂♩ꜝⱴꜟⱢ♫Ᵽ♅│ ≢│ ⌂ↄ⁸2018 ⌐⅔™≡╙ ↕╣≡™⌂™ ⌐
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⅔™≡╙ 2017 │ ↕╣⌂⅛∫√ ⁹ⱴꜟⱢ♫Ᵽ♅ ─ ♩כꜟ≥╢╖≢ ⌐

⅔™≡ ↄ ↕╣≡™╢⅜⁸2018 ♩כꜟ│ ⅜ ╙ ™ ≤⌂∫√ 7- 5 ⁹ 

 

7- 1  
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7- 2  

7/25 7/31 8/8 7/28 8/6 8/12

3 24 74 101 9 7 1 17

1 2 3 0

4 3 11 18 24 15 2 41

5 11 55 71 4 6 2 12

42 215 166 423 60 79 61 200

0 0

54 254 308 616 97 107 66 270

4 5 5 5 4 4 4 4

2018

 
 

 

 

 

 

7- 3  

7/25 7/31 8/8 7/28 8/6 8/12

W3 W24 W70, Q1, M3 W4 W5

W1 W2

W3 W3 W11 W1 W3

W10 W49, M1 W1

W18 W208 W159 W8 W18 W1

24 246 296 13 27 1

3 5 5 3 4 1

W5

Q1 W22 W5 W1

W5 W1 W5 W2 W5 W1

W24 W7 W6, Q1 W30 W28 W11

30 8 12 59 38 13

3 2 2 4 3 3

W2 W1

W1 W7 W1

W2 W1

W22 W32, Q1 W48, Q1

25 42 52

3 3 4

2018
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11
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7- 1   

60

79

61

4

6

2

24

15

2

9

7

1
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60

80

100
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7/28 8/6 8/12  

7- 2   
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7- 4  

2011 2012 2014 2015 2016 2017 2018

8/6 8/12 8/9 8/8 8/14 8/7 8/8

W19 W335 W362, M28 W163 W119, Q, M5 W59 W70, Q1, M3

W2 W9 W1 W1 W2

W3 W10 W2 W1 W1 W1 W11

W59 W66 W113, M29 W62, M2 W12,M5 W128, Q2, M13 W49, M1

W45 W3 W7, Q, M2 W3 W34,Q1 W1 W159

126 416 553 232 179 204 296

4 5 5 5 5 4 5

W1 W1

W1

W14 W1 W1 W12, M9 W1 W30 W5

W4 W3 W1 W6 W2 W6, Q1

20 1 4 23 7 32 12

4 1 2 3 2 2 2

R1

 
 

 

 

 

7- 5  

2010 2011 2012 2013 2014 2015 2016 2017 2018

8/6 8/6 8/12 8/6 8/9 8/4 8/6 8/7 8/6

W1 W4 W7, M1 W4 W4 W6

W1

W1 W4, Q1 W1

W4 W4 W38 W5 W4 W11 W1

5 0 5 48 14 4 8 17 1

2 0 2 4 3 1 2 2 1

W5 W4 W16 W1 W16 W1

W1

W1 W15 W9 W4 W2 W1

W5 W7 W29, M1 W15, M1 W37, M1 W5 W6 W1

W1 W18 W9 W51 W111 W4 W6 W5 W11

2 43 20 106 131 43 28 14 13

2 4 3 4 3 3 4 4 3

W2 W27 W7 W4 W2 W1 W1

W1 W8 M1 W5 W1 W1

W2 W1 W18 W5, M2 W5 W4 W5 W1

W17 W2 W37, Q1, M1 W6, M1 W4 W1 W4 W48, Q1

22 30 72 19 16 5 11 52

4 3 4 4 4 2 4 4
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ᵒ ▪ꜟⱪ☻ ﬞ  

▪ꜟⱪ☻ ﬞ ◘▬♩≢│⁸ ─ ⌐⅔™≡♫●ⱴꜟⱢ♫Ᵽ♅⁸ⱥ

ⱷⱴꜟⱢ♫Ᵽ♅⁸○○ⱴꜟⱢ♫Ᵽ♅─ ⅜ ↕╣√ 7- 6 ⁹2013 ⌐ ↕╣√♩

ꜝⱴꜟⱢ♫Ᵽ♅⁸2017 ⌐ ↕╣√♬♇ⱳfiꜘ♪ꜞⱴꜟⱢ♫Ᵽ♅│ ↕╣⌂⅛∫√⁹

≢№╢☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅⌐≈™≡╙ ↕╣⌂⅛∫√⁹ │ⱥⱷ

ⱴꜟⱢ♫Ᵽ♅≢№∫√ 7- 7 ⁹ ⌐ ╦╣√ ≤ ∆╢≤⁸ ⅔╟┘

≤╙⌐⁸ ─ ⌐⅔™≡ⱥⱷⱴꜟⱢ♫Ᵽ♅╩ ⌐╛╛ ↄ ↕╣√ 7- 8 ⁹ 

 

7- 6  

2011ה │ ≢⅝⌂⅛∫√√╘ ─ ─ ╩

2014ה │ ≢⅝⌂⅛∫√  
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7- 7  

♫●ⱴꜟⱢ♫Ᵽ♅ W1

♩ꜝⱴꜟⱢ♫Ᵽ♅

ⱥⱷⱴꜟⱢ♫Ᵽ♅ W43 W1

○○ⱴꜟⱢ♫Ᵽ♅ W9 W1

53 1 1

3 1 1

♫●ⱴꜟⱢ♫Ᵽ♅ W3

♩ꜝⱴꜟⱢ♫Ᵽ♅

ⱥⱷⱴꜟⱢ♫Ᵽ♅ W7

○○ⱴꜟⱢ♫Ᵽ♅

10 0 0

2 0 0

W ⅝Ᵽ♅

2018

8/4

8/17

 

 

7- 8 

 

2010 2012 2013 2015 2016 2017 2018 2010 2013 2015 2016 2017 2018

7/19 7/24 7/12 7/29 7/26 7/28 8/4 8/16 8/19 8/20 8/9 8/17

W1 W1 W3

W1

W1 W18, Q1 W5 W14, M2 W8 W43 W3 W35 W7 W24 W10 W7

W2 W2 W1 W9 W2 W4 W2 W1

M1

3 21 5 17 0 8 53 5 40 7 27 12 10

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

W28 W25, Q2 W1 W2 W4 W2

W4 W1 W1

32 28 1 2 0 4 1 2 0 0 0 0 0

2 2 1 1 0 1 1 1 0 0 0 0 0

W20 W17 W5, M1 W5 W1

W1 W2 W1

21 19 1 6 0 5 1 0 0 0 0 0 0

2 2 1 1 0 1 1 0 0 0 0 0 0

 



 

107 

 

ᵓ ─   

 ◘▬♩─ ≢ ↕╣√ │⁸↓╣╕≢⌐ 40 ⁸∕╣∙╣─ ≢│

31 ≢№∫√⁹2018 ─ ─ ≢ ↕╣√ │ 26 ≢⁸ ─ 25 ≤

31 │ 13 ⁸ │ 16 ≢⁸ │ ⅝ↄ ⇔⌂⅛∫√⁹ ⅜ ™ │⁸

25 ≢│♅◦ⱴ♠●◙◒ꜝ─ 15 ≤♅◦ⱴⱡ◐fiⱣ▬♁►─ 11 ≢№∫√⁹

─ ™ 31 ≤ ⌐ ⅜ ⅛∫√─│ⱴꜟⱣ◦⸗♠◔⁸○♬◦⸗♠

◔⁸♅◦ⱴ▪◙Ⱶ⁸♫●Ᵽ◐♃▪◙Ⱶ≢⁸ⱴꜟⱣ◦⸗♠◔─ 31 ─ 167 ⁸○♬◦

⸗♠◔─ 31 ─ 34 ≤ ─ 41 │⁸↓╣╕≢─ ─ ≢ ╙ ⅛∫√

7- 9 ⁹  

 ◘▬♩─ ≢ ↕╣√ │⁸↓╣╕≢⌐ 44 ⁸∕╣∙╣─ ≢│

30 ≢№∫√⁹2018 ─ ─ ≢ ↕╣√ │ 20 ≢⁸ 28 │

12 ⁸ │ 17 ⁸ 12 │ ≤⁸ ⅜ ⅛∫√⁹ ⅜ ™

│⁸ 28 ≢│ⱴꜟⱣ◦⸗♠◔ 28 ⁸►◖fi►♠◑ 27 ⁸▪○ⱡ♠●◙◒ꜝ 15

≢⁸ ─ ™ 12 ≢│⁸♃◌Ⱡ♩►►♅♁► 46 ⁸Ⱶꜘⱴ◘꞉▪◙Ⱶ

10 ≢№∫√ 7- 10 ⁹ 

 ▪ꜟⱪ☻ ﬞ ≢ ↕╣√ │⁸↓╣╕≢⌐ 25 ⁸∕╣∙╣─

≢│ 10 ≢№∫√⁹2018 ─ ─ ≢ ↕╣ │ ≢⁸

│ ⁸ 18 │ ≤⁸ ─ ⅜ ─ ≤ⱴꜟⱢ♫Ᵽ♅ ─

⅜ ⅛∫√⁹ ⅜ ™ │⁸ ─◦♫ⱡ○♩◑ꜞ 33 ≤Ɫ◒◘fiⱨ►꜡

─ 17 ≢⁸↓╣╕≢─ ─ ≢ ╙ ⅛∫√ 7- 11 ⁹
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7- 9  

 
2010 2011

7/26 8/6 7/27 8/12 8/19 7/17 7/28 8/3 7/17 7/29 8/9 8/4 8/8 8/14 8/21 8/14 8/25 9/1 7/30 8/7 8/16 8/24 7/25 7/31 8/8

1 1

9 1 5 62 7 3 1 88

8 3 11

1 2 9 2 2 2 18

7 21 1 6 68 4 31 3 6 6 5 1 5 167 39 370

2 2 2 1 1 8

1 1

2 1 1 4

2 1 1 4

11 6 1 3 21

3 4 1 4 12

4 15 18 10 6 7 3 3 66

261 66 7 17 9 15 375

30 30

1 1

1 1

1 1

1 1 2

20 2 4 4 15 9 6 3 7 2 3 1 34 41 151

3 15 10 6 2 20 8 17 10 17 6 28 9 1 4 15 4 1 7 183

5 3 1 23 40 9 9 7 12 11 120

1 1

2 2 3 5 2 6 2 1 11 8 2 44

1 1 2

1 2 2 1 1 1 8

1 1

1 3 12 2 1 1 20

2 2

2 2

1 1

13.5 72 12 313 385 40 167 1 105 393 118 198 365 248 110 501 496 68 111 250 317 14 131 4429

1 1

8.5 13 2 1 5 15 23 13 1 21 2 34 23 1 1 5 169

1 1 5 2 3 1 2 1 2 18

3 2 3 3 11

1 2 1 1 1 6

15 2 78 47 17 46 28 120 17 8 13 1 32 97 44 13 82 30 45 4 50 789

2 2 1 2 5 3 1 4 20

1 1 1 1 5 9

1 2 2 5

1 4 1 1 1 1 1 10

24 146 46 417 444 40 381 467 111 238 556 202 255 392 267 184 628 550 147 236 311 368 51 248 306 7015

3 13 7 10 4 8 14 25 9 15 12 8 6 6 4 11 4 4 16 10 11 5 13 13 16

3 13 21

2015 2016

40
9 12

2017 2018

26

2012 2013 2014

2012 31
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7- 10  

       

6/12 7/8 7/17 8/6 8/6 8/14 8/20 7/28 8/12 8/26 7/21 8/6 8/21 7/25 7/30 8/2 8/9 7/28 8/4 8/12 8/17 8/6 8/13 7/21 7/28 8/7 8/20 7/28 8/6 8/12
1 4 12 7 24

80 80
1.25 4 9 5 28 1 44 29 24 2 5 21 1 14 4 1 27 5 225

7 7
2 1 3

1 2 8 5 2 1 19
2 3 1 1 7

7 48 5 9 33 1 2 5 16 2 10 15 28 33 1 215
5 2 1 8

2 2
1.25 5 3 6 43 19 6 38 10 5 30 1 9 11 1 1 189

1 1 1 3
2.25 13 2 34 18 14 55 44 24 3 3 18 1 5 10 6 15 3 5 275

5 7 4 2 2 6 2 1 29

32 15 43 14 19 38 20 181

2 9 20 15 8 13 14 1 1 45 41 5 174
1 1 2
1 3 4 8

1 1 2 1 1 3 4 1 1 15
1 1

1 2 1 1 1 2 3 1 1 1 2 2 2 20
1 1 2

8 5 13
27 3 2 32

1 1
1 1 1 2 5

1 2 3
1 3 53 92 14 1 2 6 1 173

2 7 9
1 1

2 5 4 10 1 3 1 1 12 4 3 19 30 1 2 3 101
1 1 2 4 3 4 1 2 1 10 5 1 3 38

2 2 2 2 3 11
3 2 5

1 1
1 1

2 2 1 5
1.25 3 1 3 1 2 1 1 2 2 17

1 1
27 29 35 123 2 38 6 26 73 2 1 28 11 10 411
2 1 1 14 2 6 1 9 1 1 38

1 1

2 8 4 1 1 2 18
3 1 2 1 5 1 3 24 46 86

1 6 4 1 2 3 3 4 1 1 5 31

80 3 2 7 61 48 83 40 55 143 97 222 66 116 86 226 164 81 63 52 78 41 96 78 117 42 77 96 107 65 2492

1 2 1 5 11 6 5 6 7 5 13 23 7 10 14 17 18 6 7 4 4 7 14 9 13 14 11 12 17 7

2010 2011 2012

9 16 14 30
44

2015 20162013 2014

28 14 16

2017

26

2018

20
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7- 11  

 

 

 2011 2016

7/19 7/19 8/16 8/17 7/24 7/31 7/12 8/5 8/19 7/29 8/20 8/9 7/28 8/4 8/18

1 1

1 1

5 5

50 40 38 24 6 3 1 162

7 5 5 6 23

1 1

3 3

2 2

1 1

1 3 4

3 7 2 7 4 1 2 2 28

6 1 7

24 2 33 2 61

1 2 1 4

2 1 1 10 4 9 10 17 54

1 1

1 1 2

1 3 16 2 22

1 1 2

1 5 4 10

1 1 2

5 5

1 1

2 2 7 1 5 17

2 2

53 42 7 9 65 48 5 8 40 23 6 27 13 11 55 9 421

4 3 3 3 7 7 1 3 6 6 2 7 4 2 6 3

3 79 78 10

2010 2012 2013 2015

6

2018

6
25

2017



 

111 

 

 

◘▬♩⌐≈™≡⁸ ─ │╒╓ ⇔≡™√⁹ ⌐⅔™≡ 2017 ⌐

↕╣⌂⅛∫√◄♂♩ꜝⱴꜟⱢ♫Ᵽ♅⅜ ↕╣√⅜⁸ ≢│ ↕╣⌂⅛∫√⁹ ─

≤ ∆╢≤⁸ ≢│ ─ ─ │ ⅝™╙──⁸ │◄♂♫

●ⱴꜟⱢ♫Ᵽ♅╩ ⌐⅔⅔╗⌡ ⇔≡™√⅜⁸2018 ─ ⌐⅔™≡│⁸◄♂♫●

ⱴꜟⱢ♫Ᵽ♅─ ╙ ™╙──⁸ ╩ ⇔≡◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ⅜

╡ ≤⌂∫√⁹↓╣╕≢─ ⅛╠↓─ ─ │ ╠⅛⌐⌂╡≈≈№╢╙

──⁸ ⌂ ╛⁸ ─ ╛ ⌐╟∫≡ ─ ╙ ⅝™≤ ⅎ╠╣⁸

╟╡ ─ ™ⱴꜟⱢ♫Ᵽ♅ ─ ┘ ─ ╛ ╩ ∆╢√╘⌐│⁸

↕╠⌐ ─♃כ♦⌂ ⅜ ≤ ⅎ╠╣╢⁹  

☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅─ ⌐≈™≡⁸2018 ─ ≢│⁸↓╣╕≢⌐ ─№╢

⁸ ≥∟╠⅛╠╙ ↕╣⌂⅛∫√⁹ │ ⌐ Ᵽ♅─ ⅜№╢↓≤

⅛╠⁸ ⅝ ⅝ ⌐⅔↑╢ ⌐≈™≡⸗♬♃ꜞfi◓─ ⅜ ≢№╢⁹ 

▪ꜟⱪ☻ ﬞ ◘▬♩⌐≈™≡⁸ ─ⱴꜟⱢ♫Ᵽ♅⅜ ↕╣√⁹ⱥ

ⱷⱴꜟⱢ♫Ᵽ♅ ┘○○ⱴꜟⱢ♫Ᵽ♅⅜ ⌐ ↕╣√ ⁸2016 ─ ≢─╖

↕╣≡™√♫●ⱴꜟⱢ♫Ᵽ♅⅜ ─ ≢╙ ↕╣√⁹2017 ─ ≢ ╘≡ ↕

╣≡™√♬♇ⱳfiꜘ♪ꜞⱴꜟⱢ♫Ᵽ♅│ ↕╣⌂⅛∫√⁹ │⁸ ⅔╟┘

⌐ ∆╢ⱴꜟⱢ♫Ᵽ♅ ≢№╡⁸ ─ⱴꜟⱢ♫Ᵽ♅ ⌐ ═ ⌂ ≢№╢⁹╕√

ⱥⱷⱴꜟⱢ♫Ᵽ♅⌐ ∆╢ ╩ ∟⁸ ▪ꜟⱪ☻ ﬞ ⌐⅔

↑╢ ─ ╛ⱴꜟⱢ♫Ᵽ♅ ─ ⌐ ∫√ ╩ ↑╢ ⅜№╢↓≤⅛╠⁸

╙ ∆╢ ⅜№╢⁹♩ꜝⱴꜟⱢ♫Ᵽ♅│ 2013 ─ ⁸ ╙ ↕╣≡™

⌂™⅜⁸ │ ⅛╠ ∆╢ ≢№╡⁸ ─ ╩ ∆╢ ≢ ╙ ⅝ ⅝

∆═⅝ ≢№╢⁹☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅─ │ ↕╣⌂⅛∫√⁹ ─

≤ ∆╢≤⁸ⱥⱷⱴꜟⱢ♫Ᵽ♅⅜ ⇔≡ ⇔⁸ ◘▬♩≢ ⇔≡™╢ ⌂≥⅜

⅛╢⅜⁸ ─ ╛ ⌂™ ⌐ ─♃כ♦╢∆ ╩ ∆╢√╘⁸

─♃כ♦⌂ ⅜ ≢№╢⁹ 

ⱴꜟⱢ♫Ᵽ♅ ─ ≤⇔≡│⁸◐◒ ─▪◙Ⱶ ⁸♠♠☺ ─♠●◙◒ꜝ ╛◖

Ᵽⱡ◒꜡ⱴⱷⱡ◐⁸Ᵽꜝ ─ⱴꜟⱣ◦⸗♠◔⁸☻▬◌☼ꜝ ─►◖fi►♠◑⁸○♩◑ꜞ♁

► ─◦♫ⱡ○♩◑ꜞ⁸ⱨ►꜡♁► ─Ɫ◒◘fiⱨ►꜡ ⁸ ⌂ ⅜∕╣∙╣─

⌐ ∂≡ ↕╣≡™╢↓≤⅜ ╠⅛≤⌂∫√⁹↓╣╕≢─ ⌐╟╡⁸ⱴꜟⱢ♫Ᵽ♅

─ ─ │⁸╒╓ ≢⅝√≤ ⅎ╠╣╢⁹ ╛ ╩ ∆╢⌐│⁸

ה ╛ ⱨ▼ⱡ꜡☺כ ≢ ╠╣√ ≤ ╦∑≡⁸ ⌂♦

╩♃כ ∆╢ ⅜№╢⁹  



 

112 

 



 

 

 

 

 

 

 

 

 

 

 

 

1000  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

β ⱴ♬ꜙ▪ꜟ─Ɑכ☺ │⁸ ⱴ♬ꜙ▪ꜟ○ꜞ☺♫ꜟ─╙─≢№╢⁹ 



 

 

 



 

 

 

 

 

 

 

 

 

 

⸗♬♃ꜞfi◓◘▬♩ 1000  

  ⱴ♬ꜙ▪ꜟ 

 

 

 

  

 

  1 

ה 6 

  11 

 Ɫ▬ⱴ♠  19 

 ⱨ▼ⱡ꜡☺23 כ 

 ♅ꜛ►  29 

 

 

  36 

 ⱴꜟⱢ♫Ᵽ♅  39 



 

1 

 

 

 

⌂ ╩ ∆╢√╘⁸ ≢ ╩♃כ♦ ╢⁹ 

 

 

ה ⌐ ™ ╩ ∆

╢⁹ 

ה ─ ⌐≢⅝╢ ╡ ↄ⁸

─ ─ →╢ ה ≤

∆╢⁹ 

ה ⁸ ─ ╩ ⅛↕∏⌐

╗ ≤∆╢⁹ 

 

 

ה ∆╢⁹ 

ה │ ↔≤≤∆╢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 ⇔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♦

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 IP64  

ה ( ─ ╩ ⇔≡ 14⅛ 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 ◘▬♩⌐  

─ ╩ ™╢ ⌐│  

 

 

 

 

 

 

 

 

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 
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ⱪ꜡♇♩↔≤─ ─  

   

 

 

 

  

ID 4Aa 

  

  

 

 

 

   

 

 

2010/7/21 10 2011/6/10  

2011/6/30  

 

 

 2011/7/1 8/10 10/12 

 

 

36.159607 

 136.759338 

 2,450 

 GPS

 

GPS  

  

CO- RS1

 

/  

 

JrTR- 52S  NO

0012394 

 

 

 

 

  

2012 3  

  

 

  

 



 

5 

 

⸗♬♃ꜞfi◓◘▬♩ 1000    

 ϴ   

2000/7/31 0:00 11.7  

 2000/7/31 1:00 12.5  

 2000/7/31 2:00 13.7  

 2000/7/31 3:00 15.7  

 2000/7/31 4:00 
 

♩ꜝⱩꜟ≢  

2000/7/31 5:00 17.3  

 2000/7/31 6:00 14.7  
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⌂ ╩ ∆╢√╘⁸ ≢ ─ ╩ ∆╢≤ ⌐⁸ ─

⅛╠ ╩ ∆╢⁹ 

 

 

ה ה ─ │ ─

─Ɑכ☺╩ ≢⁸

≤╒╓ ∂ ≤⌂╢ ≤∆╢⁹

≢ ≤ ─ ╩

∆⁹ 

 

 

ה ⌐ ⇔⁸ ∆╢⁹ 

ה │ ↔≤≤∆╢⁹ 

 

 

ה ─ ≢ ─ ─ ─ ⌐⁸ ╩ ╘ ╩כ●꜡─≈

∆╢ ⁹⌂⅔⁸ │⁸ ─ ╩ ≤∆╢√╘⁸

⌐╟∫≡ ⅜ ⇔⌂™╟℮⌐ ∆╢⁹ 

 

כ●꜡ ─  

ה ╩ ↑⁸ ─ ╩ ╢↓≤⅜ ⌂ ╩ ∆╢⁹ 

ה ⌐ ─ ╕╢ ♩כꜝ♪◖⁸ ≤ ⇔≡⁸ ╛ ─ √╡

⌐╟╡ ⇔ↄ ⌂╢ │ ↑╢⁹ 

ה ─ ─ ⌂™ ≢№╢↓≤⁹ 

 

ה │כ●꜡ 10cm⌐ ╩ ╘≡ ⅛ ⌐ ∏≈ ⇔⁸

╙כ●꜡ ∂ↄ ⅛ ⌐ ∏≈╩ ⌐ ∆╢↓≤╩ ≤∆╢⁹

♠כⱩ│⌐כ●꜡─ ╩ ╡ ↑╢⁹ 

ה ה ⁸ ─ כ●꜡⁸≡⇔≥ ╩ⱪכ♥כꜝ◌⌐ ╡ כꜝ◌⁸↑

─ⱪכ♥ ╩ ⌐ ∆≤≤╙⌐ ⌐ ╛♃◓ ─ ╩≈↑╢⁹ 

כ●꜡ה ≤ ≤─ ╩ ┘ ≢ ∆╢≤≤╙⌐⁸

⅜ ⅛╢╟℮⌐ ∆╢⁹ 

ה ╩ ♃כ♦⁸™ ◦ꜗ♩ꜟ╩ ™≡ ⌐≡ ⌐ ⁸ ─

 

 

 

 

ѝ  

 

 

 

 

 

─ ≤ 

כ●꜡ ─ ─  

─  

─ ≢

≤╒╓ ∂

─ ⁹ 

≢ ╩ ∆⁹ 

 

( 10cm) 
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╩♃כ♦⌐ ∆╢⁹ 

ќ꜡●כ ⁸ ─ ╩כ●꜡⁸│⌐ ∆╢⁹ 

ќ꜡●כ ⁸ ⇔≡™╢ ⌐│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 │ ≢ 20 ─כ●꜡×  

ה ─♃כ♦≡⌐ ⌐ ⅝≈⌐כ●꜡ 10  

 

 

ה ┘  

ה ─ ⁸ ─ ⁸ ─ ∆═≡  

ה  

 

☿fi♃כ  

 

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 IP68  

ה ( ─ ╩ ⇔≡ 14⅛ 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 4Ab 

  

  

 

 

 

   

 

 

2010/7/21  10

2011/6/10,2011/6/30  

 

 

2011/7/1 8/10 10/12 

 

 

36.159607 

 136.759338 

 2,450 

 GPS

 

GPS  

  1m  

/

  

No.1 TidbitV2 No0012394 

No.2 :TidbitV2 No0012356 

10cm No.1 TidbitV2 No0012395 

No.2 :TidbitV2 No0012393 

 

 

 

 

  

2012 3  

   

  

 



 

10 

 

⸗♬♃ꜞfi◓◘▬♩ ה  1000   

 
No.1 

ϴ  

No.2 

ϴ  

10cmNo.1 

ϴ  

10cmNo.2

ϴ  
 

2000/7/31 0:00 11.3 11.3 12.7  12.7  

 2000/7/31 1:00 11.4  11.4  13.6  13.6  
 

2000/7/31 2:00 12.3  12.3  15.6  15.6  
 

2000/7/31 3:00 12.5 12.5   10cm │

♃כ♦

⌐╟╡  

2000/7/31 4:00 11.5  11.5  13.6  13.6  
 

2000/7/31 5:00 11.3  11.3  12.7  12.7  
 

2000/7/31 6:00 12.3  12.3  13.6  13.6  
 

 



 

11 

 

 

 

╩ ∆╢ ⌐≈™≡⁸ ─ ╩ ∆╢⁹ 

 

 

ה ⁸ Ɫ▬♦ה ⁸ ╩ ≤⇔⁸ ─ ⁸

─ ╩ ↑╛∆™≤ ⅎ╠╣╢ ⌐ ◘▬♩ 2 3 ╩ ∆╢⁹ 

ה │⁸ ⌂ ─℮∟⁸ ─ ╩ ⇔╛∆™ ⌐ ∆╢⁹

√∞⇔⁸◘▬♩─ ⌐ ∂≡⁸ ─ ⌐ ∆╢╒℮⅜ ─ ╩ ™╛∆

™ ⌐│⁸ ⌐ ∆╢⁹ 

ה │ m×10m≤∆╢⁹ │ m× m─◘Ⱪ◖♪ꜝכ♩ 10 ⁸10cm

×10cm─ 1000ⱴ☻⌐ ↑⁸₈  m×10m ─ ≤ ₉─╟℮

⌐⁸∕╣∙╣╩◘Ⱪ◖♪ꜝכ♩ No. 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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 m×10m ─ ≤  

                 ─ ⌐ ∆╢  

 ─ ⌐ ∆╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ ─  

─ ╩ ∆ ╩

∆╢⁹ ─ ⌐╟

╡⁸ ─ │

⌐ ∆╢⁹ 

1m 

10m 
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ₒ ה ₓ 

ה ≢ ∆╢⁹ │⁸ ⅜ ⅎ∕╤∫√ ⌐ ≤⇔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 

ה ─ ⌐╟╢ ╩ ↕ↄ∆╢⌐│⁸ ╟╡╙ ─ ╛⁸ ─ⱨ▼

ꜟ♩ ─ ─ ⅜ ╕⇔™⁹ 
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m× m 100ⱴ☻ ─ ─ ≤ ─  

 

 

 

 

 

 

 

 

 

 

      ♬ⱱfi☺◌─              ◌⸗◦◌─    

 

 

 

 

 

 

 

 

 

♬ⱱfiⱡ►◘◑─  

⌐⅔↑╢ ⌐╟╢ ⱴ☻ 10cm×10cm ⌐ 1 ─

≈ ╩ ┘ ╩ ⁹ ─ ה │ Photoshop ⌐╟╡ч

⌐╟╡ ─ ╩ ⌐∆╢⁸ш ≤ ─ ↕╩ ⇔≡⁸ ∂ ↕⌐

∆╢⁸щ │ ─ ⌐ ↕╣≡™╢ ─ ≢ ⌐ ╩ ↄ⁸ │

≢ ╩ ⅝⁸100≤∆╢⁹ъ ⱴ☻⌐ ≡⅝√ ╩ ∆╢⁹ 

♬ⱱfi☺◌─ ≤ ⇔√ ─

♬ⱱfi☺◌─ ≤◌⸗◦◌─ │

⇔≡⅔╡⁸≥∟╠╙ 20mm⁸

mm ≢⁸ ╩ ─╖≢ ∆

╢─│ ≢№╢⁹√∞⇔⁸◌⸗◦◌│

100 ─√╘ ╩∆╢↓≤⅜

™√╘⁸↓╣≢ ╩∆╢↓≤⅜ ≢

№╢⁹►◘◑ ─ │ ⌂ ≢№╢↓

≤⅛╠⁸♬ⱱfi☺◌─ ≤ ∆╢↓≤│

≢№╢⁹ 

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

⌐≈⅝ × × ─ ╩ ⌐⁸ ╕≢─

⅜  

ה │⁸ ─ ─ ♃כ♦⁸ ─ ⅜  

 

 

ה ─ ⁸ ⁸ ה ⁸ ⁸ ─ ⁸ ⌐

╟╢ ⅔╟┘ ─  

 

 

ה  

 כꜗ☺ⱷה

ה ◌ⱷꜝ 

ה m× m 100ⱴ☻ ─  
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ⱪ꜡♇♩ ↔≤⌐⁸ Excel ╩ ⇔⁸ ╩

⇔√ ╩ ≈ ∆╢⁹ 

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

─ ╩♃כ♦─ ∆╢⁹ 

╕√⁸◦◌─ ─ ⅝ ╡⌐≈™≡│⁸ ─ ⌐ ∆╢⁹ 

 

ⱪ꜡♇♩ ↔≤─ ─  

   

   

  

ID 4Cc 

  

  

   

  2011/7/1 8/10

10/12 

 

 

36.159607 

 136.759338 

 2,450 

 

GPS

 

GPS  

  

 

 

3  

 

 

 

 

  

 



 

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

 

 

 

 

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▬ⱴ♠  

 

⌂ ⅜ ─ ⌐ ╓∆ ─ ≤⇔≡⁸ ─ ≤─ ⅜ ™≤↕

╣╢Ɫ▬ⱴ♠─ 1)─ ⌐≈™≡ ╩ ∆╢⁹ 

 

 

ה ⌂ ⅜╡╩╙≈Ɫ▬ⱴ♠ ╩ ≤⇔⁸ ╛ ⁸ ⅜ ⌂╢

⅛ ⌐ ⱪ꜡♇♩ ╩ ∆╢⁹ 

ה ≤∆╢Ɫ▬ⱴ♠⅜ ─ ⌐╟╡ ↕╣╢↓≤⅜⌂™╟℮⁸ ⅛╠

№╢ │ ╣√ ⌐ ╩ ∆╢⁹ 

 

 

ה ⌐ ⁹⸗♬♃ꜞfi◓│ ≢ ∆╢⁹ 

 

 

ה ─ ⌐ ⌂ↄ⁸ ⅜ cm ─ ⌂ ╩ ⌐⁸20 30 ─

╩ ∆╢⁹ 

ה ⇔√ ⌐│ ─♫fiⱣכ♃◓╩ ↑⁸ ∂ ╩ ≢⅝╢╟℮⌐∆╢⁹♫

fiⱣכ♃◓│▪ꜟⱵ ≢ ⌐ ╡ ↑╢⁹∕─ ⁸ ─ ⌐╟╡ ⅜ ⌐

™ ╗↓≤╩ ←√╘⁸ ─ ↕⌐ ╩ √∑╢↓≤⁹╕√ ⅜ ⌐ ⌂ ─

⌐│⁸ ≢│⌂™⁸ ⌐ ┘√ ⌐ ╡ ↑≡╙╟™⁹ 

ה ─ ─ 2)─ ↕ ╩ 20 ╕≢↕⅛─╓∫≡ 3)∆╢⁹

∕─ ⁸ │ ∑∏⁸ ╕≢─ ╩ ∆╢ 3)⁹ ─ │ 1mm ≤

∆╢⁹ 

  

 

 

─≡═∆ה ⌐≈™≡⁸ ⅛╠ ╕≢─ ↕⁸ ⁸ ╩ ∆╢⁹ 

ה ─ ─ ⁸ 4)│ ≢№╣┌ ∆╢⁹ 

ה ⌐ ─♃כ♦╢╟⌐╣∏─ ╩ ╠∆√╘⁸ ─ ─

 

⇔√ ⌐ ─♫fiⱣ⁹╢↑≈╩◓♃כ 

☿fi♃כ  

─Ҟ ⅜ ≢ ⇔√  

☿fi♃כ  
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┘ ⇔√ 2)─ ⌐№╢ ─ ╩ⱴ☺♇◒Ɑfi▬fi♩ⱴ⁸כ◌כ

ה ╕√│Ⱨfi◒ה ≢ ╩ ™≡⅔ↄ≤╟™⁹ 

 

Ɑ▬fi♩ⱴכ◌כ 

ה ─ ≢│ 10 ─ ⁸ ⅛╠ ╕≢─ ↕⁸

⁸ ╩ ⇔⁸ ≢№╣┌ ─ ─ ⁸ ╩ ∆╢⁹ 

ה ⌐ ≤⇔√ ─ ⅜ ⇔√ │⁸∕─ ╩ ⇔⁸ ╦╡─

╩ ⇔⁸ ≤ ∂ ≢♫fiⱣכ♃◓─ ╡ ↑≤ ─ ╩ ℮⁹ 

1) ≤ Ɫ▬ⱴ♠╩ ╗ⱴ♠ ╕√│ⱴ♠ ─ ─ │⁸ ╩

∟╒≤╪≥ ⇔⌂™ ≤⁸ ╩ √∏ ⌂ ╩ ℮ ⅛╠ ╢⁹ 

2) ⌐ ⇔√ ⁹ 

3)Ɫ▬ⱴ♠─ │ ⌐ ─ ⅛╠ ∂⁸ ⌐ ─ ⌐ ∆╢⁹↓─

─ ⌐│ ⇔™ ╩ ⇔ ╘⁸∕─ ⌐│ ╩ ∆╢ ╩╙≈

─ ─ ─ ╩ ∆╢⁹↓─ ⌐ ╕╣√ ↕╩ ⌐ ⇔√ ↕

≤╖⌂⇔⁸ ⌐↕⅛─╓∫≡№╢ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

4) ⅜ ™≡™╢ ╙ ™ ─ ⁹ ⇔√ ─ ⅛╠ ⅎ≡ ─

⌐╕≢ ⅜ ™≡™╢⅛≢ ╘╢⁹ ≤ ⌐ │ ≤∆╢⁹ 

 

ₒ ─ ה ₓ 

ה │ ⱪ꜡♇♩№√╡ × ⅜ ⌐ ⅜ ⁹ 

ה │⁸ ♃כ♦─ ⅜ ⁹ 

 

 

─♠Ɫ▬ⱴה ─  

 

 

ה ─♫fiⱣכ♃◓ 

 כꜗ☺ⱷה

≢ ↕╣√ ─  

ה ┬ ╛ ─ ╩≥─╟℮⌐ ╘╢⅛⁹ 

─♠Ɫ▬ⱴה ─ ⅜ ⌂ ⅜№╢⁹ 

─♠Ɫ▬ⱴה │ ⌐╟∫≡│ ⅜ ⁹ 
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ₒ ₓ 

ⱪ꜡♇♩↔≤─ ─  

   

 

 

 

  

ID 4Cd 

  

  

 

 

 

   

 

 

2011/7/1 8/10 10/12 

 

 

36.159607 

 136.759338 

 2,450 

 

GPS

 

GPS  

  

 

 

3

  

2012 3  
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⸗♬♃ꜞfi◓◘▬♩ 1000  Ɫ▬ⱴ♠   

2013 2012 1986 1985

1 2 29 30

No.1 54 66 23 302 444 10.1
No.2 51 31 27 362 379 11.8 7
No.3 31 79 22 410 379 7.9 3
No.4 50 75 28 226 205 4.8 12
No.5 55 27 24 422 384 12.7 12
No.6 46 62 24 454 175 10.1 7
No.7 51 73 21 462 260 12.5 4
No.8 69 32 28 263 397 7.2 3
No.9 72 79 27 362 192 6.1 7

No.10 53 37 27 268 160 6.8
No.11 72 61 21 422 402 6.3 6
No.12 31 71 20 399 223 7.6 8
No.13 72 68 26 222 150 11.9 8
No.14 51 71 25 317 176 12.8 4
No.15 41 51 22 386 104 10.5 8
No.16 61 49 25 216 235 8 8
No.17 49 53 37 36 30 394 253 11 8
No.18 30 55 21 339 429 12.7 11
No.19 64 58 27 441 229 12.5 11
No.20 79 37 25 303 306 10.3 10
No.21 77 27 23 463 138 8.7 6
No.22 71 58 21 354 226 10 12
No.23 29 66 28 458 137 5.5
No.24 73 43 23 228 198 10.8 8
No.25 43 62 24 382 111 12.4 12
No.26 50 53 28 356 369 9.7 9
No.27 73 78 23 468 151 12.5 10
No.28 46 60 21 436 138 4.8 4
No.29 42 44 21 405 169 7.4 9
No.30 61 40 24 302 117 7.7 8

(cm) (cm)

 

─ │Ⱶꜞⱷכ♩ꜟ(mm)⁹ 
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─  

⌂≥⅛╠ ⅎ∏⁸ ≢

⅛╠ ↕╣╢ ⅜ ╕⇔™⁹ 

 

 

⅜ ⱨ▼ⱡ꜡☺כ ⌐ ╓∆ ─ ≤⇔≡⁸ ─ ─

╩ ∆╢⁹ 

 

 

ה ⌐ ↄ⁸ ↕╣√

⅛╠ ≢⁸ ╩ ∆╢ ╩

ⱪ꜡♇♩ ↔≤⌐ ∆╢ ─ 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 

 

 

ה ⅜ ⌂ ⁸ ▪fi◓ꜟ≤⌂╢╟℮⌐ ∆╢⁹ 

╡╟⌐ꜝⱣꜟ◌ⱷכ♃fi▬ה ⅔⅝⌐ ╩ ℮⁹ 

ה ▬fi♃כⱣꜟ◌ⱷꜝ─ ╛ⱷfi♥♫fi☻─ │ ╩ ⁹ 

 

β♅▼♇◒  

⌐ ⇔≡⁸ ─ ─♅▼♇◒╩⅔ ™∆╢⁹ 

ᾛ ─ ╩ ∆  

ᾛ ◌ⱷꜝ─ ⅛╠ ╕≢  

ᾛ ◌ⱷꜝ─ ⁸ ⌂≥─  

ᾛ ◌ⱷꜝ─ ⌐╟╡ ⌂ ─ ⅔╟┘

─ ╡ ╖ 

ᾛ ◌ⱷꜝ ─ ⌂ ꜞ☻♩  

ᾛ ⌐╟╢ ≤─ ─  

 

─  


