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Summary  

 

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

conducted a survey of the bioindicators 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 al l sites,  according to the survey manual.  

 

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

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

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

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

Chogatake to Mt. Jonen in the  Northern Japanese Alps. These data enabled us to 

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

cumul ative temperature.  

Average monthly temperatures were the highest ever in March 2021 for most 

plots. For the other months, 2021 was higher in July, when the previous year's 2020 

average temperature was lower, and 2021 was lower in January and August, when 

the previous year's average temperature was higher.  

The estimated number of freezing days from 2020 to 2021 was the shortest  so 

far for Plots B and C in Mt. Kita -dake in the Southern Japanese Alps  and in plot at 

the forest line on  Mt. Fuji, and the end of the estimated freezing days in 2021 was 

the earliest so far for these plots.  

 

3. Vegetation was  investigated on Mt. Daisetsu , the Northern Japanese Alps (Mt. 

Tateyam a), Mt. Hakusan . Fif teen vascular plant species were found on an 

observation plot i n Fushochi  and 20 species in Ishimuro  in Kuro dake on Mt. 

Daisetus.  Twenty  species were found in Fushochi on Mt. Tateyam a. Twenty  five 

species were found in Minami -Ryuga-Banba on Mt. Hakusan . The number of 

emergent species and emergent meshes showed a slightly increas ing trend in many 

of the plots compared to previous surveys, but no major changes in species 

composition were observed.  

 

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

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

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

photographs taken with a time -lapse camera. We examined the flowering stage of 4

14 species for each site by using photographs. The flowering stage of 1 5 18 

species was investigated by a visual survey on Mt. Daisetsu. Flowering in 2021 

tended to be somewhat later at Murodoudaira in the Northern Japanese Alps (Mt. 



 

 

Tateyama), a snow -field environment. The blooming of Gentiana nipponica  and 

Peucedanum multivittatum  was late , and G. nipponica  in particular was in full 

bloom for a long period of time in Miz uyajiri on Mt.  Hakusan.  For other plants and 

plots, the flowering phenology and the rise in effective cumulative surface 

temperature  in 2021 was average.  

 

5. Butterfly investig ations were conducted on Mt. Daisetsu, the Northern Japanese 

Alps (the area ranging from Mt. Chogatake to Mt. Jonen), Mt. Hakusan. Four 

species of alpine butterflies  (Parnassius eversmanni , Albulina optilete , Clossiana 

freija  and Oeneis Melissa  ) were foun d on Mt. Daisetsu,  3 species (Colias palaeno , 

Erebia neriene  and Erebia ligea  ) in the Northern Japanese Alps,  1 species (Erebia 

neriene ) on Mt. Hakusan . Seven species of alpine butterflies were found from these 

4 sites in total.  

 

6. Ground beetles were inves tigated on Mt. Hakusan.  Eleven  species belonging to 5 

families  were found in FY 20 21. Based on the investigation in FY 2009 -2021, 31 

species of ground beetles belonging to 6 families were found. Both the number of 

species and individuals in all plots combi ned were the lowest to date, suggesting the 

possibility of a long -term decline.  A declining trend of species characteristic of snow 

field vegetation was observed in some snow field plots, and one of the possible 

reasons for this is an earlier s now melt dat e; however, futher examinations are 

needed to identify the factors that affect this declining trend . 

 

7. Bumblebee investigations were co nducted on Mt. Daisetsu and the Northern 

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

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

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

alien species in Japan by the Ministry of th e Environment, was not found on the 

study area.  

     Bumblebees visited flowers of 26 p lant  species including  Cirsium 

kamtschaticum  in Kurodake on Mt. Daisetsu, 35 species including  Phyllodoce 

aleutica  in Akadake on Mt. Daisetsu, and 8 species including  Geranium yesoense 

var. nipponicum  at the Northern J apanese Alps (the area ranging from Mt. 

Chogatake to Mt. Jonen), indicating that bumblebees utilized a wide variety of 

plants, each in its own flowering season . Bumblebees visited mostly  Cirsium 

kamtschaticum  every year in Kurodake on Mt. Daisetsu . Bumbleb ees visited 

different species of plants  in different seasons and years in Akadake on Mt. 

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

to Mt. Jonen).  
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√╡─ⱷ♇◦ꜙ │ 1000 ⌐⌂╢ ⁸ ⱷ♇◦ꜙ ⌐ ⇔√ ─ ╩

⇔√⁹╕√⁸ ◘Ⱪ◖♪ꜝכ♩ ─ ┘ ה ⁸ ⁸ ─ ╩

⇔⁸ ⌐╟╢ ╙ ⇔≡ ∫√⁹╕√⁸◘Ⱪ◖♪ꜝכ♩↔≤⌐♬ⱱfi☺◌
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─ ⌐╟╢ ─ ╛ ╩ ⇔√⁹ 

♩כꜝ♪◖Ⱪ◘⁸╠⅛♃כ♦√╣╠  √╡─ ─ ⁸ ⁸ ה ⁸

≤ ─ ╩ ⇔√⁹↕╠⌐ ↔≤⌐ ⁸ ╩ ⇔⁸

ⱷ♇◦ꜙ ╩ ⇔√⁹∕─ ⁸ ─ ≤ ⁸ ▪ꜟⱪ☻

─ ⁸ ─ ﬞ ≢⁸∕╣∙╣ 15 ⁸20 ⁸20 ⁸25 ─ ⅜

↕╣√⁹ ╛ ⱷ♇◦ꜙ │⁸ ─ ⌐ ═≡⁸╛╛ ─ⱪ꜡♇

♩⅜ ⅛∫√⅜⁸ ─ ⅝⌂ │ ╠╣⌂⅛∫√⁹ 

 

1- 8 c  

◘

▬

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩    

1  1Ac 

 

2021/8/13   

1  1Bc  2021/8/12  

2 ▪ꜟⱪ

☻  

2Bc  2021/7/29 30  

4  4Dc ﬞ

 

2021/9/23 24  

 

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 

─ ≤ ─ ≢│⁸ ⌐╟╡ ⅜∏╣√⅜⁸ כ♥☻

☺│ ≢⅝√⁹ ▪ꜟⱪ☻ ─ⱪ꜡♇♩ ≢│ ⅜ ⇔≡™√⅜⁸ ─◌

ⱷꜝ─ ╩ ⇔√⁹ ≢│ ≤╙ ⅜ ≢⁸ ╩

⌐ ⇔√◌ⱷꜝ│ ≢ ⅜ ╕∫≡⇔╕∫√⁹∕─ ─ⱪ꜡♇♩⌐≈™≡│

⅔⅝⌐ ⇔√ ⅜ ╠╣√⁹ 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│ 14 ⁸ ⌐╟╢ ≢│ 15 18 √

∞⇔⁸ ⅜ ⌂™ ╩♃כ♦ ╗ ─ ⱨ▼ⱡ꜡☺כ♦─כ♃⅜ ╠╣√⁹

─ ▪ꜟⱪ☻ ─ ≢│⁸2021 │ ⅜╛╛ ™ ⌐№∫√⁹

≢│⁸ ⅜ ™Ⱶꜘⱴꜞfi♪►╛Ɫ◒◘fiⱲ►ⱨ►─ ⅜ ↄ⁸ ⌐Ⱶꜘⱴꜞ

fi♪►│ ─ ╙ ⅛∫√⁹∕─ ─ ╛ⱪ꜡♇♩⌐≈™≡│⁸2021 ─ ╛

─ │ ≢№∫√⁹ 
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1- 9 e ⱨ▼ⱡ꜡☺כ ▬fi♃כⱣꜟ◌ⱷꜝ  

◘

▬

♩ 

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩  ◌ⱷꜝ   

 

1  1Ce 

◖ⱴ◒◘  

2020/9/24 2021/6/9 

2021/6/9 2021/9/17 

TREL19J 

1  1De 

 

2021/6/ 28 9/ 17 TREL10JD 

7/3 7/15│ ⅜ ⅝

⌐∏╣√⁹ 

2 ▪ꜟⱪ

☻  

2Ae 

 

2021/ 6/ 14 10/11 TREL10J- D 

7/20⌐ ⅜╛╛ ⅝

⌐⁸8/14⌐ ⅜↕╠⌐

⅝⌐∏╣√⁹ 

2 ▪ꜟⱪ

☻  

2Be 

 

2021/5/ 14 10/ 8 

 

TREL10J- D 

4  4Ce 

 

2021/7/1 1 10/15 TREL10J- D 

 

4  4He  2021/7/1 6 10/2 TREL10J- D 

5 ▪ꜟⱪ

☻  

5Be ⱪ꜡

♇♩B  

 

2020/ 9/ 30 2021/6/ 21 SG560K- 8mHD  

TREL10J- D  

─◌ⱷꜝ│ ⅜

2021/6/11≢ ╕∫≡™√⁹

Ⱬꜞ →⌂≥─ ≢SD

⅜♪כ◌ ┘ ⇔√

⅜№╢⁹ 

2021/6/2 1 10/ 27 SG560K- 8mHD  

TREL10J- D  

5 ▪ꜟⱪ

☻  

5Je ⱪ꜡

♇♩C  

 

2020/ 9/ 30 2021/10/ 27 

 

SG560K- 8mHD  

TREL10J- D  

2021/6/ 21 10/ 27 SG560K- 8mHD  

TREL10J- D  

6  6Be1 

 

2021/ 5/ 23 6/ 22 SG560K- 8MHD ⅜

≤ ∞∫

√⁹ 

6  6Be 

 

2021/ 5/ 23 10/ 3 TREL10J- D  

⅜╛╛ ≢⁸

5/27⁸6/4⁸6/19─ ⅜

╠╣⌂⅛∫√⁹ 
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1- 10 f ⱨ▼ⱡ꜡☺כ  

◘

▬ 

♩

ID 

◘▬♩

 ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩ ♃כ♦   

1  1A  

 

2021/5/ 25⁸5/27⁸5/28⁸6/1⁸6/2⁸6/6⁸6/10⁸6/11⁸6/14⁸

6/16⁸6/ 17⁸6/22⁸6/ 23⁸6/24⁸6/26⁸6/29⁸6/30⁸7/1⁸7/4⁸

7/ 6⁸7/ 11⁸7/13⁸7/ 15⁸7/ 17⁸7/19⁸7/23⁸7/24⁸7/ 25⁸7/28⁸

7/ 29⁸7/30⁸8/2⁸8/ 4⁸8/6⁸8/9⁸8/12⁸8/13⁸8/15⁸8/17⁸

8/20⁸8/ 21⁸8/ 25⁸8/28⁸8/ 30⁸9/2⁸9/3⁸9/6⁸9/10⁸9/11⁸

9/ 15 

1  1B  

 

2021/7/1⁸7/4⁸7/6⁸7/ 11⁸7/ 13⁸7/15⁸7/ 17⁸7/ 19⁸7/20⁸

7/23⁸7/ 24⁸7/ 25⁸7/28⁸7/29⁸7/30⁸7/31⁸8/2⁸8/4⁸8/6⁸

8/9⁸8/12⁸8/13⁸8/15⁸8/17⁸8/20⁸8/ 21⁸8/ 25⁸8/27⁸8/ 28⁸

8/30⁸9/2⁸9/ 5⁸9/6⁸9/7⁸9/9⁸9/ 10⁸9/ 11⁸9/14⁸9/ 15⁸

9/16⁸9/20 

1 

 

 1C  

◖ⱴ◒◘  

2021/5/ 23⁸5/27⁸6/1⁸6/3⁸6/7⁸6/9⁸6/11⁸6/13⁸6/14⁸

6/17⁸6/18⁸6/ 19⁸6/ 22⁸6/24⁸6/25⁸6/ 26⁸6/28⁸6/30⁸

7/2⁸7/3⁸7/4⁸7/ 6⁸7/ 8⁸7/ 9⁸7/ 10⁸7/12⁸7/ 13⁸7/15⁸

7/ 16⁸7/17⁸7/18⁸7/ 19⁸7/21⁸7/ 22⁸7/ 23⁸7/24⁸7/25⁸

7/28⁸7/30⁸7/31⁸8/1⁸8/4⁸8/6⁸8/7⁸8/ 9⁸8/ 12⁸8/13⁸

8/ 14⁸8/17⁸8/20⁸8/ 21⁸8/ 22⁸8/27⁸8/28⁸8/29⁸9/2⁸9/3⁸

9/5⁸9/ 6⁸9/10⁸9/14⁸9/15⁸9/20⁸9/23 

1  

 

 1D  

 

2021/6/19⁸6/ 26⁸7/ 4⁸7/ 6⁸7/ 8⁸7/ 10⁸7/ 13⁸7/ 15⁸7/16⁸

7/ 17⁸7/ 18⁸7/ 19⁸7/ 21⁸7/ 22⁸7/ 23⁸7/24⁸7/25⁸7/ 28⁸

7/30⁸7/31⁸8/1⁸8/3⁸8/4⁸8/6⁸8/9⁸8/12⁸8/ 13⁸8/14⁸

8/ 17⁸8/20⁸8/ 21⁸8/27⁸8/28⁸8/29⁸9/2⁸9/3⁸9/5⁸9/6⁸

9/10⁸9/11⁸9/14⁸9/15⁸9/16⁸9/20⁸9/23⁸9/27 

 

ᵕ♅ꜛ►  

≢│ ≈─ⱪ꜡♇♩⁸ ▪ꜟⱪ☻ ﬞ ≤ ≢│∕╣∙╣ ≈─

ⱪ꜡♇♩⌐⅔™≡⁸ꜝ▬fi♩ꜝfi☿◒♩ ╩ ⇔√⁹ ╩♩כꜟ─

⇔⁸ ─ ≢ ┼ ⇔⁸ ⇔√♅ꜛ► ─℮∟ ≤⇔≡ ⇔√

⌐≈™≡ ─ ╩ ↑ ╩ ⇔√⁹╕√⁸ ⌂ │ ⌐ ⇔≡♦

╩♃כ ⇔√⁹ 

≤ ≢│∕╣∙╣ ≈─ⱪ꜡♇♩⁸ ▪ꜟⱪ☻ ﬞ ≢│ ≈─

ⱪ꜡♇♩⌐⅔™≡⁸ ╩ ⇔√⁹⅔ ─ ⌐ 100 500 ╩♩כꜟ─

⇔⁸ 14 ⌐⅛↑≡ ↔≤⌐⁸ 15 30 ≢ ∆╢⅛⁸№╢ ∑╢

≢ ⇔√♅ꜛ► ─ ≤ ╩ ⇔√⁹ 

≢│ ►☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⁸▪◘ⱥⱥꜛ►⸗fi⁸♄▬☿♠

♃◌Ⱡⱥ◌◕ ⁸ ▪ꜟⱪ☻ ﬞ ≢│ Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸ⱬ♬ⱥ◌

◕⁸◒⸗ⱴⱬ♬ⱥ◌◕ ⁸ ≢│ ⱬ♬ⱥ◌◕ ─ ⅜ ↕╣√⁹∆═≡─◘

▬♩╩ ∆╢≤ ─ ⅜ ↕╣√⁹ 
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1- 11 g♅ꜛ► ꜝ▬fi♩ꜝfi☿◒♩  

◘

▬ 

♩

ID 

◘▬♩  

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩    

1  1Fg ♅ꜛ► ♩ꜝfi☿◒♩

 

2021/7/ 17  

1  1Kg ♅ꜛ► ♩ꜝfi☿◒♩

 

2021/7/31  

3 ▪ꜟⱪ

☻ ﬞ

 

3Bg ♅ꜛ► ♩ꜝfi☿◒♩ 

 

2021/8/22  

4  4Jg ♅ꜛ► ♩ꜝfi☿◒♩ 2021/8/ 27  

 

1- 12 h♅ꜛ► ⅔  

◘

▬

♩

ID 

◘▬ 

♩  ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩    

1  1Ch ♅ꜛ► ◖ⱴ◒◘

 

2021/7/18  

3 ▪ꜟⱪ

☻ ﬞ

 

3Ch ♅ꜛ► ⱪ꜡♇♩A  

 

2021/8/8  

3 ▪ꜟⱪ

☻ ﬞ

 

3Dh ♅ꜛ► ⱪ꜡♇♩B  

 

2021/8/8  

4  4Ih ─  2021/8/ 8  

 

ᵖ  

─ ≈─ⱪ꜡♇♩⌐⅔™≡⁸∆⇔ 10 ⁸◘♫◑ 10 ╩ ≤⇔≡ ™√

20 ─ⱪꜝ☻♅♇◒◌♇ⱪ 70mm⅛╠⌂╢Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇ⱪ╩ ⱪ꜡

♇♩⌐ ⇔⁸ ⇔√ ╩ ⇔⁸ ≤ ╩ ⇔√⁹ 

ⱪ꜡♇♩╩ ∂≡○◘ⱶ◦ ⁸ⱢⱠ◌◒◦ ⁸ⱴꜟ♩◕ⱶ◦ ⁸◖ⱷ♠◐ⱶ◦ ⁸♂►

ⱶ◦ ─ 11 ⅜ ↕╣√⁹2009 2021 ─ ╩ ∂≡ ↕╣√

│ 31 ≤⌂∫√⁹ ⱪ꜡♇♩╩ ∂√ ה │≤╙⌐ ≢⁸

⌂ ─ ⅜ ↕╣√⁹ ─ ⱪ꜡♇♩≢│ ⌐ ⌂ ─

⅜ ╠╣⁸∕─ ─ ≈≤⇔≡ ↑ ─ ⅜ ⅎ╠╣╢⅜⁸ ─ ╩

⌐ ≡™ↄ ⅜№╢⁹ 
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1- 13 i  

◘

▬ 

♩ 

ID 

◘▬♩ 

ⱪ꜡

♇♩

ID 

ⱪ꜡♇♩    

4  4Bi ﬞ  2021/7/ 31 8/1  

4  4Ci1 1  2021/7/ 31 8/1  

4  4Ci2 2Ɫ▬ⱴ♠  2021/7/ 31 8/1  

4  4Di ﬞ  2021/7/ 31 8/1  

 

ᵗⱴꜟⱢ♫Ᵽ♅  

─ ≈─ⱪ꜡♇♩≤ ▪ꜟⱪ☻ ﬞ ─ ≈─ⱪ꜡♇♩⌐⅔™≡⁸

₩ ╩☻כ◖─ ⇔⁸ ─ ≢ ⌐ ⇔⁸ ⇔√ⱴꜟⱢ

♫Ᵽ♅─ ≤ ⇔≡™√ ─ ╩ ⇔√⁹ 

∕─ ⁸ ≢│ ◄♂♫●ⱴꜟⱢ♫Ᵽ♅⁸▪◌ⱴꜟⱢ♫Ᵽ♅⁸◄♂ⱥⱷⱴꜟ

Ɫ♫Ᵽ♅⁸◄♂○○ⱴꜟⱢ♫Ᵽ♅⁸☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅ ⁸ ▪ꜟⱪ☻ ﬞ

≢│ ⱥⱷⱴꜟⱢ♫Ᵽ♅⁸○○ⱴꜟⱢ♫Ᵽ♅ ─ⱴꜟⱢ♫Ᵽ♅ ⅜ ↕╣√⁹

─☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅│ ↕╣⌂⅛∫√⁹ │⁸ ─

≢♅◦ⱴ▪◙Ⱶ ─ 26 ⁸ ≢▪○ⱡ♠●◙◒ꜝ ─ 35 ⁸ ▪ꜟⱪ☻ ﬞ

≢│Ɫ◒◘fiⱨ►꜡ ─ ⅜ ↕╣⁸ ⌂ ⅜∕╣∙╣─ ⌐ ∂≡

↕╣≡™╢↓≤⅜ ↕╣√⁹ ◘▬♩─ ≢│⁸♅◦ⱴ▪◙Ⱶ⅜ ↄ

↕╣╢⅜⁸ ≤⁸ ▪ꜟⱪ☻ ﬞ ◘▬♩─ ﬞ ≢│⁸ ↕╣╢

─ │⁸ ╛ ⌐╟╡ ™⅜ ╠╣√⁹ 

 

1- 14 j ⱴꜟⱢ♫Ᵽ♅  

◘

▬

♩

ID 

◘▬♩

 

ⱪ

꜡♇♩

ID 

ⱪ꜡♇♩    

1  1Gj ⱴꜟⱢ♫Ᵽ♅

♩ꜝfi☿

◒♩  

2021/7/6⁸7/11⁸7/19⁸ 

7/25⁸8/4⁸8/9⁸8/15⁸

8/20⁸8/30⁸9/6 

 

1  1Hj ⱴꜟⱢ♫Ᵽ♅

♩ꜝfi☿

◒♩  

2021/5/23⁸5/27⁸6/3⁸

6/14⁸6/19⁸6/26⁸7/4⁸

7/10⁸7/17⁸7/24⁸

7/31⁸8/7⁸8/13⁸ 

8/23⁸8/28⁸9/5 

 

3 ▪ꜟ

ⱪ☻

ﬞ

 

3Ej ⱴꜟⱢ♫Ᵽ♅

♩ꜝfi☿

◒♩ 

2021/7/ 30 ◖꜡♫►▬ꜟ☻

─ ≢ ─ │ ≢

⅝⌂⅛∫√⁹ 
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┘ ה ╩♃כ♦─ ™≡⁸ ─ᵑ ᵔ─ ה ╩ ∫√⁹

⌐│ ⅜♃כ♦─ ≢№╢√╘⁸ ─ ⌐│ 2020 2021 ╩♃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 

2021 ≢№╣┌ │ 2020 2021 31 ⁹  

─ ה ⌐⅔↑╢ ─ ╩ ⌐ ⅜ ⌂⇔─ ╩

™≡ 30 ⌐╦√╢≤⅝⁸∕─ ⅛╠ ╕≢─ ╩₈ ₉≤∆╢⁹ 

√∞⇔ 

 ─ ↕⅜ 10 ─ ⅜ ≈ №╢ │⁸∕─ ─ ╕√│

⌂⇔─ ⅜ ⌂╠┌⁸∕─ ╩ ∂≡ ⅜ ⇔√╙─≤╖⌂∆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  

 ⅜⁸ ─ ─ ┌ ℮ 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 ⌐⅔↑╢ ─ │⁸ ─ ─ ⅛╠ ╕≢─

≤∆╢⁹ ─ ⅜ ≈ №╢ │⁸ ⇔™ ≤∆╢⁹ 

ᵖ ─ ⅛╠─ │⁸ ⅛╠─ ⌐⅔↑╢

─ ─ ≤∆╢⁹ ─ ⅜ ≈ №╢ │⁸ ⇔™ ≤∆

╢⁹ 
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2- 1- 1  

2- 1- 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 

 

2020 ─  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

⅜⅔⅔╗⌡ ─ ⌐⌂╢ ⅜№╢⅛│⁸2011 ⌐ ─╟℮⌐ ↕╣≡
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™╢⁹∕╣∙╣─ ─ │⁸ ⱨ▼ⱡ꜡☺⁸כⱢ▬ⱴ♠─ ⁸ ─

─ ┼ ∆╢ ⅜ ⅎ╠╣╢⁹ 

 

ϴ╩ ⅎ╢ ─ ⅜ ╩ ↑⌂™ ─ ≤⌂╢ ⅜№╢⁹ 

 

ϴ╩ ⅎ╢ ⌐ ╩ ℮ ─ ─ ≤⌂╢ ⅜№╢⁹ 

 

10ϴ╩ ⅎ╢ ⌐ ─ ─ ⌐⌂╢ ⅜№╢⁹ 

 

√∞⇔⁸Kx=  (ϴה )   t >x xϴ╩ ⅎ╢ ─ ϴ  

 

ᵔ ─  

 ↔≤⌐ ⇔√ ⅛╠⁸ ╩ ⇔√⁹ ⅛╠ ⇔√

─ ≤⁸ ─ ⅛╠ ⇔√ ╩◓ꜝⱨ ⇔√⁹ 

 

 

◘▬♩⁸ ⱪ꜡♇♩⌐⅔↑╢ ┘ ה ╩ ה ⇔√⁹ 

⌐≈™≡⁸ ≢│ 2020 24 ♃כ♦─ ⌐♩ꜝⱩꜟ⅜№╡⁸ ⅛

╠ ∟ ∫≡ 30 ⌐ ⇔√√╘⁸∕─ │ ⌐ ⇔≡№∫√♥▫♪ⱦ♇♩⌐

╟╢ ╩ ⇔√⁹ ▪ꜟⱪ☻ ﬞ ─כ●꜡⁸│≢ ≢№╢

ﬞ ⱥꜙ♇♥─ ⌐╟╡⁸2021 21 │ ≤⌂∫√⁹ ▪ꜟⱪ☻

─כ♃ꜟ▼◦⁸│≢ ⅜ ⅛╠ ⅜כ●꜡⁸╣ ⌐ ⇔≡™╢─⅜ 2021

21 ⌐ ↕╣√⁹2020 10 ⌐│⁸ ⅜ ↕╣≡™╢↓≤⅛╠⁸

∕╣ ⌐ ⇔√≤ ⅎ╠╣√√╘⁸2020 10 2021 21 ♃כ♦─≢╕

│ ה ⌐│ ™⌂⅛∫√⁹ ─ ≤ ≢│⁸⅔

╪≥≤╡╩꞉fi♃▬ⱶ⸗כ♪≢ ⇔≡™√√╘⁸2021 29 ⌐ ⇔≡™√⁹∕

─√╘ 20 ⌐ √⌐⅔╪≥≤╡╩ ∆╢╕≢─ │⁸♥▫♪ⱦ♇♩⌐╟╢ ╩

⇔√⁹ ▪ꜟⱪ☻ ─ ≤ ─ⱪ꜡♇♩≤⁸ ─꜡●

⁸│≢כ ↔≤⌐ ↕╣√ ⅜♃כ♦─ ╩ ∂≡ ╠╣√⁹ 

ה ⌐≈™≡⁸ ─ ≢│⁸ ⌐ ⇔√ ⅜כ●꜡─

2020 15 ⁸ 10cm⌐ ⇔√ ⅜כ●꜡─ 2020 12:00

23:00 ⌐ ≤⌂∫√⁹ ▪ꜟⱪ☻ ─ │≢כ●꜡─ 2021

─ 13:00 20:00 ≤⌂╡⁸21:00 │ ⅜ 20 ∏╣√⁹ ─ ﬞ

≢│⁸ ≤ 10cm─ ─♃כ♦⁸╠⅛כ●꜡─ ╖ ╡⅜≢⅝⌂⅛

- > ) 10 ( 10 t  K10 

- > ) 5 ( 5 t  K5 

- > ) 0 ( 0 t  K0 ä 

ä 

ä  
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∫√⁹ ▪ꜟⱪ☻ ─ⱪ꜡♇♩ ≢│⁸ ⌐ ⇔√ ⅜כ●꜡─ ⇔√⁹

∕╣ ⁸│≢כ●꜡─ ↔≤⌐ ↕╣√ ≤ ⅜♃כ♦─ ╩ ∂

≡ ╠╣√⁹ 

ⱪ꜡♇♩⌐⅔↑╢ ┘ ה ─ ≤⁸ ─ ─ ⁸

10cm─ 24 ⅜ ϴ ─ ⌐≈™≡ ⇔√ ⁸ 3- 1 20 ⁹↓

╣╠─ ⅛╠│⁸ ⱪ꜡♇♩╩ ∂≡ ⌐ ═≡ │ ⅜ ⅝™↓≤⁸ ⅜

№╢≤∕─ ⅜ ↕ↄ⌂╢↓≤⅜╦⅛╢⁹╕√⁸ ─ ─ ─ ╩ ╖

╢↓≤⅜≢⅝╢⁹ 

 

ᵑ ─ ≤  

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡⁸ ╩ 2- 1- 2⌐⁸ ─ ╩

2- 1- 3 ⌐ ⇔√⁹ ─ ⌐ ™√ ⁸│♃כ♦─ ╩ ╘√ ─

⅜ ↕╣≡™╢ │No. ╩ ™√⅜⁸No. ⌐♃כ♦─ ⅜№∫√ │

No. ╩ ™√⁹⌂⅔⁸ ─ ≤ ≢│⁸ ─ ⅜

─ ─ ≤ ≢ ↕╣≡™╢√╘⁸ ─ ╩ ⇔√⁹ 

2020 ─ ─ │⁸ ≢│ 2011 ⁸2019 ⌐ ™≢ ↄ⁸ ─

┘ ─ ⌐⅔™≡ 10 24 ≢№∫√⁹ ▪ꜟⱪ☻

≢│ 2012 ≤ ╪≢ ↄ⁸10 23 ≢№∫√⁹ ≢│ ™ ⌐№╡⁸ ≤

ﬞ ≤╙⌐ 11 27 ≢№∫√⁹ 

2021 ─ ─ │⁸ ≢│ ™ ⌐№╡⁸ ≢│

≢⁸ ≢│ 13 ≢№∫√⁹ ▪ꜟⱪ☻ ≤ ⌐≈™≡│⁸↓╣╕≢

╠╣√ ─╒╓ ⌂ ≢№∫√⁹ 

2020 ⅛╠ 2021 ─ ─ │⁸ ─ ≢│ ≤ ≤

╙⌐ 260 ≢⁸↓╣╕≢ ╠╣√ ─ ⌂ ≢№∫√⁹ ─

─ ≢│ 247 ⁸ ≢│ 275 ≢⁸ ─ ⅜ ™ ⌐№╡⁸↓╣╕

≢ ╠╣√ ─ ⌂ ≢№∫√⁹⁸ ▪ꜟⱪ☻ ─ ≢│ 255 ≢⁸↓╣

╕≢ ╠╣√ ─ ≢│╛╛ ™ ⌐№∫√⁹ ─ ≤ ﬞ │™∏╣╙

230 ≢⁸↓╣╕≢ ╠╣√ ≤ ═≡ ╕√│╛╛ ™ ⌐№∫√

2- 1- 2⁸3 ⁹ 
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 2- 1- 2  

7/15
6/24

7/17

7/1

7/11

7/30

7/14

7/14

6/27
6/10

6/29

6/8
6/30

7/19

7/2

7/2

7/6

6/10

6/28

7/13

6/24

7/6

6/30
7/14

7/9

6/14

6/25

7/9

6/20

7/2

6/28

7/13

7/13
6/16

6/17

7/6

6/26
7/6

10/14
10/24

10/23

10/12

10/24

10/7

10/8

10/15

10/24

11/22

10/16

10/12

10/24

9/29

10/5

10/12

10/14

12/11

10/15

10/24

10/29

10/12

10/11

10/4

9/28

10/4

10/12

10/24

11/2

10/16

10/11
10/4

9/28
10/8

10/11

10/19
11/13

10/15

9/1 10/31 12/30 2/28 4/29 6/28

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

1Bb 

1,890m

1Bb 

1,890m

2013

1Db 

1,970m

1Db 

1,970m

2013
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2- 1- 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

7/16
6/29

6/27

7/1

7/10

6/11

7/16

7/13

7/13

7/11
7/4

7/8

7/15

7/4

7/5

7/6

8/2

6/23

7/26

7/26

7/15

7/23

7/19

7/16

7/4

6/25

6/29

7/1

7/13

6/13

7/10

7/14

7/11

7/6
6/30

11/27
12/2

11/22

11/11

11/27

11/25

11/12

11/11
11/1

11/20

11/1

11/15

11/27

11/11

11/21

11/11

11/27

11/25

11/3

11/7

10/23

11/15

11/1

11/15

10/23

11/11

11/19

11/1

11/1

11/22

11/12

11/2
10/23

11/15
11/1

9/1 10/31 12/30 2/28 4/29 6/28

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11
2009-10

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11
2009-10

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

4Db

2,084m

4Cb

2,472m

2Ab 

2,465m
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  2- 1- 3  

170

190

210

230

250

270

290

310

2009-

2010

2010-

2011

2011-

2012

2012-

2013

2013-

2014

2014-

2015

2015-

2016

2016-

2017

2017-

2018

2018-

2019

2019-

2020

2020-

2021

1Bb 1,890

1Bb 1,890

1Db 4 1,970

1Db 4 1,970

2Ab ( 2,465m)

4Cb 2,472

4Db 2,084

150

170

190

210

230

250

270

290

310

330

350

2009-

2010

2010-

2011

2011-

2012

2012-

2013

2013-

2014

2014-

2015

2015-

2016

2016-

2017

2017-

2018

2018-

2019

2019-

2020

2020-

2021

1Bb 1,890

1Bb 1,890

1Db 1,970

1Db 1,970

2Ab ( 2,465m)

4Cb 2,472

4Db 2,084
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ᵒ ─ ≤  

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡⁸ ╩ 2- 1- 4⁸ ╩ 2- 1- 5 ⌐

⇔√⁹ ─ ⌐ ™√ 10cm─ ⁸│♃כ♦─ ╩ ╘√ ─ ⅜

↕╣≡™╢ │No. ╩ ™√⅜⁸No. ⌐♃כ♦─ ⅜№∫√ │ No.

╩ ™√⁹ 

 2020 ─ ─ │⁸™∏╣─ⱪ꜡♇♩≤╙⌐ ⌂ ≢№∫√⁹ 

2021 ─ ─ │⁸ ─ ≤ ⁸ ▪ꜟⱪ☻ ≢│ ⌂

≢№∫√⅜⁸ ▪ꜟⱪ☻ ─ⱪ꜡♇♩ │ ⁸ⱪ꜡♇♩ ≢│ 22 ⁸

≢│ 28 ≢⁸↓╣╕≢≢ ╙ ⅛∫√⁹ 

2020 ⅛╠ 2021 ─ ─ │⁸ ─ ≤ ⁸ ▪ꜟⱪ☻

≢│ ⌂ ≢№∫√⅜⁸ ▪ꜟⱪ☻ ─ⱪ꜡♇♩ │ 121 ⁸ⱪ꜡♇♩ │ 132

⁸ ≢│ 28 ≢⁸↓╣╕≢≢ ╙ ⅛∫√ 2- 1- 4⁸5 ⁹ 
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 2- 1- 4  

 

 

2/28
4/30

4/12
3/6

4/13
4/9

4/18
3/28

6/16
4/8

4/22
5/7

5/9
5/5
5/6

5/1

4/5
5/18
5/18

5/6
5/24

4/22

5/24
5/17
5/22

5/15
6/12

5/15
5/14

5/10
5/20

6/4
5/11

6/5
5/24

5/18
6/1

5/26

5/7
5/2

4/29
5/8
5/9

5/17
4/27

5/19
5/13

4/30

5/19

5/12
5/2

5/12
5/11
5/9
5/9

5/17
5/19

5/11
5/13
5/14

12/17
2/4

12/28
12/4
12/10

12/5
12/5

11/21

12/17

12/17

11/30
12/5

11/26
11/16

11/30
12/4

12/6
12/5

12/9
11/16

1/19
12/22

11/20
11/19
11/25

11/3
11/16

10/28
11/1

10/31
10/31

10/30

10/26
10/19
11/2
11/1

11/9
11/5

10/21
11/2

10/30
10/17

10/22
10/16

10/22
10/28

11/3
11/8

10/30

10/15
10/16
10/19

10/5
10/7

10/23

10/7
10/18
10/19

10/14
10/21

9/1 10/31 12/30 2/28 4/29 6/28

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11
2009-10

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

2020-21
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

1Ab 

1,950m

1Cb 

1,840m

2Bb

2,705m

5Bb

B

3,010m

5Jb

C

2,990m

6Bb

2,350m
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2- 1- 5  

 

 

 

 

0
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240

260

280

300

2009-

2010

2010-

2011

2011-

2012

2012-

2013

2013-

2014

2014-

2015

2015-

2016

2016-

2017

2017-

2018

2018-

2019

2019-

2020

2020-

2021

1Ab ( 1,950m)

1Cb ( 1,840m)

2Bb ( 2,705m)

5Bb ( ) B( 3,010m)

5Jb ( ) C( 2,990m)

6Bb ( 2,350m)

0

20

40
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2009-

2010

2010-

2011

2011-

2012

2012-

2013
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2014

2014-

2015

2015-

2016

2016-

2017

2017-

2018

2018-

2019

2019-

2020

2020-

2021

1Ab ( 1,950m)

1Cb ( 1,840m)

2Bb ( 2,705m)

5Bb ( ) B( 3,010m)

5Jb ( ) C( 2,990m)

6Bb ( 2,350m)
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ᵓ ─ ≤  

ⱪ꜡♇♩↔≤⌐ ⁸ ┘ 10cm─ ╩ ™≡ ⇔√ ╩⁸ ⌡

≡ ⇔√ 2- 1- 6 29⁸ 3- 21 35 ⁹ ⌐≈™≡│⁸ ╡─ⱪ꜡♇♩─

╩ ™√⁹ ה │ ∂ ⌐ ⅜ ↕╣≡™╢ │No.

╩ ™√⅜⁸No. ⌐♃כ♦─ ⅜№∫√ │ No. ╩ ™√⁹ ─ⱪ꜡

♇♩≢ ≤ ⌐ ⇔≡™╢≤↓╤│⁸∕╣∙╣─ ╩♃כ♦─╠∟≤⌐

⇔√⅛╩ ⇔√⁹ 

─ⱪ꜡♇♩─℮∟⁸ ╢№⅜♃כ♦─≢╕ ─ ≤ ◖ⱴ◒◘ ⁸

▪ꜟⱪ☻ ╩ ╢≤⁸ ϴ⁸ ϴ⁸10ϴ╩ ⅎ╢™∏╣─ ≤╙⁸

⁸ ⁸ ⅜╒╓ ⌐ ⇔ ╘╢⅜⁸ ϴ⁸10ϴ╩ ⅎ╢ ≢│

≤ ─ ⅜ ╣⁸ ─ │ ⁸ ⁸ ─ ⌐ ™ ⌐№∫√⁹

↓℮⇔√ │⁸2011 ─ ⁸ ≢№∫√⁹ 

─ⱪ꜡♇♩≢№╢ ─ ≤ ⁸ ▪ꜟⱪ☻ ─ ⁸

─ ≤ ﬞ ≢│⁸ ─ ⌐╟╡⁸ ϴ╩ ⅎ╢ │⁸ ⅜

⇔ ╘≡⅛╠ ⅛ ╣≡ ≤ ≢ ⇔⁸↓─ │ ╕≢╒╓ ⇔√⁹

⁸ ϴ⁸10ϴ╩ ⅎ╢ │⁸ ⌐ ∆╢ ╛ ─ ─ ╣

⅜ ↕ↄ⁸∕─ ─ ⅜ ⅝™√╘⁸ ⌐⌂╢≤ ─ │ ↄ⌂╢⅛⁸ ╛

─ ⅜ ╟╡╙ ↄ⌂∫√⁹ 

⅜ ╛ ╩≢⅝╢ │ ⌐╟╡ ⌂╢≤ ⅎ╠╣╢⅜⁸ ╛ ─

⅜ ϴ ─ ┼│⁸ ─ ⅜ ⌐ ⅝⌂ ╩ ╓∆≤ ⅎ╠╣╢⁹

─ ⌐│ ─ ─ ∞↑≢⌂ↄ⁸ ─ ⌐╟╢ ⅜╟╡ ⅝⌂

╩ ⅎ╢⁹ ╛ ─ ⅜ 10ϴ ─ ┼│⁸ ─ ╟╡╙⁸ ╩

⅞√ ─ ─ ─ ⅜ ⅝™≤ ⅎ╠╣╢⁹ 

⁸∕╣∙╣─ ─ ─ ╛ ≤⁸↓╣╠─ ╩ ∆

╢↓≤≢⁸∕─ ─ ─ ╛ ─ ─ ⅜ ≤⌂╢≤ ⅎ╠╣╢⁹ 
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a. ⱪ꜡♇♩─  

│ 1Ca  ◖ⱴ◒◘ 1,840m ─╙─╩ ⁹ 

2- 1- 6 1Ab   0  1,950m 

 2- 1- 7 1Ab   5  1,950m  

2- 1- 8 1Ab   10  1,950m  
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│ 1Ca  ◖ⱴ◒◘ 1,840m ─╙─╩  

2- 1- 9 1Cb   0  1,840m 

2- 1- 10 1Cb   5  1,840m 
 

2- 1- 11 1Cb   10  1,840m 
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│ 2Ba ▪ꜟⱪ☻ 2,705m ─╙─╩ ⁹ 

2- 1- 12 2Bb   0  2,705m 

2- 1- 13 2Bb   5  2,705m 
 

2- 1- 14 2Bb   10  2,705m 
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b. ⱪ꜡♇♩─  

│ 1Ca  ◖ⱴ◒◘ 1,840m ─╙─╩ ⁹ 

2- 1- 15 1Bb   0  1,890m 

10cm  

2- 1- 16 1Bb   5  1,890m 

 

2- 1- 17 1Bb   10  1,890m 
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│ 1Ca  ◖ⱴ◒◘ 1,840m ─╙─╩  

2- 1- 18 1Db  4  0  1,970m 

⁸ 10cm≤╙⌐ ∂  

2- 1- 19 1Db  4  5  1,970m 
 

2- 1- 20 1Db  4  10  1,970m 
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 │ 2Ba ▪ꜟⱪ☻ 2,705m ─╙─╩ ⁹ 

2- 1- 21 2Ab   0  2,465m 

2- 1- 22 2Ab   5  2,465m 

2- 1- 23 2Ab   10  2,465m 
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│ 4Aa  2,448 ─╙─╩ ⁹ 

2- 1- 24 4Cb   0  2,472m 

2- 1- 25 4Cb   5  2,472m 

2- 1- 26 4Cb   10  2,472m 
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│ 4Aa  2,448 ─╙─╩ ⁹ 

2- 1- 27 4Db   0  2,084m 

2- 1- 28 4Db   5  2,084m 

2- 1- 29 4Db   10  2,084m 
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ᵔ ─ ≤  

 ⱪ꜡♇♩ ⌐ ─ ─ ╩ 2- 1- 30⌐ ∆⁹ ─ ⌐≈™≡⁸╒≤

╪≥─ⱪ꜡♇♩≢ 2021 ⅜↓╣╕≢≢ ╙ ↄ⌂∫√⁹∕╣∙╣─ⱪ꜡♇♩─ ─

│⁸ ◖ⱴ◒◘ ≢│- 8.1ϴ⁸ ▪ꜟⱪ☻ ≢│- 5.9ϴ⁸

≢│- 6.6ϴ⁸ ≢│- 4.0ϴ⁸ ─ ≤

≢│∕╣∙╣ 0.3ϴ≤ 0.4ϴ≢ ╘≡ⱪꜝ☻─ ≤⌂∫√⁹2020 ⌐ ∂≡

™ ╩ ⇔≡™√ ─ │⁸╒≤╪≥─ⱪ꜡♇♩≢ ╟╡╙ ™ ≤⌂∫√⁹

╕√ 2020 ⌐│↓╣╕≢≢ ™ ≤⌂∫√ ≤ ─ │⁸ ↄ─ⱪ꜡♇

♩≢╙ ╟╡╙ ↄ⌂∫√⁹ 

 

 

2006 ─ ⌐⅔↑╢ ─ ⅛╠─

. 68 5 489- 496  
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2- 1- 30  
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2021 │⁸ ─ ≤ ⁸ ▪ꜟⱪ☻ ─ ⁸ ─

ﬞ ─ ◘▬♩─ ⱪ꜡♇♩≢ ╩ ⇔√⁹ 

─ │⁸ ◘▬♩─ⱪ꜡♇♩ ♩כꜝ♪◖─ ⌐ ∫√⁹

2009 ⌐ ↕╣√ ─ ─ │⁸ ─ ╩ ℮√╘─ ≢№∫√

↓≤⅛╠⁸ ⅛╠ ⇔√⁹ 

ⱪ꜡♇♩⌐ ↕╣√ │ ×10≢⁸ ╩ × ─◘Ⱪ◖

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

√╡─ⱷ♇◦ꜙ │ 1000 ⌐⌂╢ ⁸ ⌐≈™≡ ⱷ♇◦ꜙ ╩ ⇔√⁹

│ ╩ ≤⇔⁸◘Ⱪ◖♪ꜝכ♩↔≤⌐ ⇔⁸ │

≢─ ≤⇔√⁹ ⁸ ⁸ ה ⁸ ─ ⁸

─ ─ │⁸◘Ⱪ◖♪ꜝכ♩─ ⅛╠ ⇔√⁹ ⁸ ╩

⇔≡™╢ⱪ꜡♇♩≢│⁸ ⁸ ⌐≈™≡╙ ⱷ♇◦ꜙ ╩ ⇔⁸ ⌐

∂≡∕╣╠─ ╩ ⇔√⁹ 

─ ╩ ⌐ ∆╢√╘⁸ꜝ►fi◔▪─ ╠ 1983 ⁸ ┘

Klinka et al. 1989 ≢ ⇔√⁹⌂⅔⁸ ≤⇔≡⁸ ↕╣√ ─℮∟

꜠♇♪ꜞ☻♩─ 2020 ┘

♬ⱱfi☺◌─ ה 2014 ≤↕╣≡™╢ ⌐≈™≡∕─ ╩ ⇔

√⁹╕√⁸ 1982,1983,2002 ה 2007 1985 ⅛╠

⁸ ┘ ⌐≈™≡ ─ ╩ ⇔√⁹ 

 

 

╩ ∫√ ─ ≤ ⁸ ▪ꜟⱪ☻ ─ ⁸

─ ﬞ ⌐≈™≡⁸∕─ ≤ ╩ ∆⁹ 

 

ᵑ  

a. ה  

2021 ─  

─ │ 15 ╩ ↄ ≢⁸↓─℮∟ ⱷ♇◦ꜙ ⅜

╙ ⅛∫√─│Ⱶꜘⱴ►◦ⱡ◔◓◘⅜ 478ⱷ♇◦ꜙ⁸ ™≢◄♂♠♠☺⅜ 420ⱷ♇◦ꜙ⁸

♅◦ⱴ♠●◙◒ꜝ⅜ 306ⱷ♇◦ꜙ⁸♃▬☿♠▬꞉☻◕⅜ 283ⱷ♇◦ꜙ⁸◒꜡ⱴⱷⱡ◐⅜ 88

ⱷ♇◦ꜙ⁸Ⱶꜘⱴ◐fiⱣ▬⅜ 81ⱷ♇◦ꜙ⁸▬꞉Ⱪ◒꜡⅜ 65ⱷ♇◦ꜙ⁸►☻ꜚ◐♩►ⱥ꜠

fi⅜ 37ⱷ♇◦ꜙ⁸ⱵⱠ☼○►⅜ 35ⱷ♇◦ꜙ⁸ⱷ▪◌fi◐fiⱣ▬⅜ 28ⱷ♇◦ꜙ⁸♃◌Ⱡ○

Ⱶ♫◄◦⅜ 25ⱷ♇◦ꜙ≢ ⇔⁸∕─╒⅛Ɫ▬ⱴ♠⁸▬꞉►ⱷ⁸ ⁸◖ⱴ◒◘⁸

◦ꜝⱠ♬fi☺fi⅜ ↕╣√ 2- 2- 1 ⁹ 

│ 39.7 ≤╛╛ ↄ⁸ ⌐ ה │ 55.1 ≤╛╛

⅛∫√⁹ ─ │ 2.4 ⁸ ─ │ 6.8 ≤™∏╣╙ ™

≢№∫√⁹√∞⇔⁸ ≢│◘Ⱪ◖♪ꜝכ♩ No.3,4,5,7 ≢∕╣∙╣ 10 ─

⅜ ↕╣⁸ ─ ╩ ╘≡™√⁹ 
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⌂⅔⁸ │ ↕╣⌂⅛∫√╙──⁸►◘◑─ ⅜◘Ⱪ◖♪ꜝכ♩No.5 10⌐

↕╣√⁹ 

 

2- 2- 1 1Ac 2021  

No.  

(10cm 10cm)  

8 11 6 6 9 7 8 8 9 12 8.4
22 40 45 40 50 65 60 20 15 40 39.7
78 60 55 60 50 25 26 70 77 50 55.1
0 0 0 0 0 4 4 6 5 5 2.4
0 3 10 15 12 6 10 4 3 5 6.8

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
5 4 1 4 14

12 3 13 3 3 26 5 65
15 2 20 37

3 48 77 78 66 68 39 6 25 10 420
16 72 88

7 7
1 3 4

13 27 44 28 22 37 30 29 23 30 283
11 4 1 2 1 2 4 25

32 23 26 4 44 29 79 54 6 9 306
17 17

8 8 6 4 6 3 35
14 62 66 67 49 41 33 37 46 63 478

13 14 20 8 2 3 13 8 81
14 2 12 28
2 1 1 1 3 8

105 232 232 199 206 191 194 139 159 239 1896 

 

2011 ⅛╠ 2021 ⌐⅛↑≡─  

│ 2011 ─ ≢│ 14 ≢⁸2016 ┘ 2021 ─ ≢│ 15 ≤ ⇔

√ 2- 2- 2 ⁹↓─ ♩כꜝ♪◖⌐ ≢ √⌐ ↕╣√ │◖ⱴ◒◘─ ≢№∫√⅜⁸

ⱷ♇◦ꜙ │ 2016 ⁸2021 ≤╙⌐ ⱷ♇◦ꜙ≤╦∏⅛≢№∫√⁹◘Ⱪ◖♪ꜝכ♩

─ │ 2011 ⅜ 8.4⁸2016 ⅜ 8.6⁸2021 ⅜ 8.4 ≤╒╓ ┌™≢№∫√⁹ 

⌂ ─ ⱷ♇◦ꜙ ─ ╩ ∆╢√╘⁸ ─ 2011 ≤

─ ─ 2021 ─™∏╣⅛≢ 100ⱷ♇◦ꜙ ⇔√ ⌐≈™≡⁸10 ─ ⅜№

∫√ ╩ ≤⇔≡ ╢≤⁸ ⇔√ │Ⱶꜘⱴ►◦ⱡ◔◓◘─ 106ⱷ♇◦ꜙ 28 ⁸♃

▬☿♠▬꞉☻◕─ 76ⱷ♇◦ꜙ 37 ⁸◄♂♠♠☺─ 72ⱷ♇◦ꜙ 21 ≢№∫√⁹ ⇔

≡⁸10 ⇔√ │ ↕╣⌂⅛∫√⁹ 

─ ⱷ♇◦ꜙ │ 2011 ⌐ 1, 554ⱷ♇◦ꜙ≢№∫√⅜⁸2021 │ 1, 896

ⱷ♇◦ꜙ≤ 342ⱷ♇◦ꜙ ⇔√⁹ │ 2011 ⅜ 39.0 ⁸2021 │ 39.7 ≢№╡⁸

↓─ ─ │╒╓ ┌™≢№∫√⁹ 
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2- 2- 2 1Ac 2011 2021  

(10cm 10cm) 2021  

  

─  

╩ ─ ⅛╠ ╢≤⁸ G ─ ⱷ♇◦ꜙ ⅜ ↄ⁸╕√

ESה DS ≤™∫√ ─ ╙ ↄ⁸∕╣╠⌐ ⅎ FO ╙

─ ≢ ⇔≡™√ 2- 2- 1 ⁹ 

─ ⌐ ⇔√ꜝ►fi◔▪─ ≢ ╢≤⁸ H ─ ╘╢ ⅜

ↄ⁸ ™≢ Ph ╛ Ch ⅜∕╣∙╣ ™ ╩ ╘⁸

G ╙ ─ ≢ ╠╣√ 2- 2- 1 ⁹ 

 ╕√⁸2011 ⅛╠ 2021 ⌐⅛↑≡⁸ ┘ꜝ►fi◔▪─ │™∏╣╙ ⱷ

♇◦ꜙ ─ ⅜ ╠╣√⁹ 

 

2011/7/7 2016/7/31 2021/8/13

14 15 15 1 7%
8.4 8.6 8.4 0.0 0%

39.0 35.0 39.7 0.7
61.0 64.6 55.1 -5.9
0.0 1.8 2.4 2.4
7.9 13.5 6.8 -1.1

RL
G H 372 363 478 106 28%

DS Ph 348 362 420 72 21%
ES Ch VU 303 335 306 3 1%
G H 207 240 283 76 37%

DS Ph 81 84 88 7 8.6%
FO H 59 66 81 22 37%
FO G 53 65 65 12 23%
FO G EN 53 45 37 -16 -30%
FO H 22 28 25 3 14%
ES Ch 20 20 14 -6 -30%
ES Ch 14 34 35 21 150%
FO H 12 9 4 -8 -67%
FO H VU 6 17 28 22 367%
ES Ph 4 11 17 13 325%
FO G 7 7 7

8 8
1554 1686 1896 342 22%

2011-2021
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2- 2- 1 1Ac  

10cm 10cm 

b.  

2011 ⅛╠ 2021 ⌐⅛↑≡─  

─ ⱷ♇◦ꜙ │ 2011 ⌐ ═ 2021 │ 22 ⇔≡™╢⅜

2- 2- 2 ⁸2011 ≤ ⇔≡ 2021 │ ﬞ ╒≥ ⅜ ⅛∫√↓≤⅜ ⇔≡™╢

≤ ⅎ╠╣╢⁹ 

⌂ ─℮∟⁸Ⱶꜘⱴ►◦ⱡ◔◓◘⁸♃▬☿♠▬꞉☻◕⁸◄♂♠♠☺─ ⱷ♇

◦ꜙ⅜ ⇔≡™√⅜ 2- 2- 2 ⁸ ─≤⅔╡ ─ ⅜№╢≤ ⅎ╠╣⁸↓╣

╠─ ─ ⌂ ⅜ⱷ♇◦ꜙ ─ ⌐ ╣√ ⅜№╢⁹2011 ⁸2016 ⁸

2021 ─ ─ ⌐⅔™≡⁸ √⌐ ↕╣√◖ⱴ◒◘ ─ 14 │ ⇔≡™╢↓

≤⅛╠⁸ ─≤↓╤ ─ ⌂ │ ∂≡™⌂™≤ ⅎ╠╣╢⁹ ─ ─

≤ ≤─ ⌐≈™≡ ∆╢√╘⌐│⁸ ⁸ ↕╣≡™╢

─ ⌐≈™≡╟╡ ⇔ↄ ⇔≡™ↄ ⅜№╢⁹ 

2016 ┘ 2021 ─ ≢│ ►◘◑ ⅜ ↕╣√⅜⁸ │ ╘╠╣≡™⌂

™↓≤⅛╠⁸ ─ ⌐╟╢ⱪ꜡♇♩ ─ ┼─ │ ≢│ ∂≡™⌂™╙─

≤ ↕╣╢⁹ 

2016 ─ ⅛╠ √⌐ ↕╣√◖ⱴ◒◘│⁸ⱪ꜡♇♩ ⌐│ ⅜ ↕╣≡™

╢╙─≢№╢⁹ ─ ╟╡⁸◖ⱴ◒◘│ ⅜ ⅝ↄ⁸

⌐╟╢ ─ │ ⌐ ╠╣╢ ≢ ╙ ™√╘⁸2021 ─ ⌐│ ⇔

≡™╢ ⅜№╢↓≤⅜ ↕╣≡™√⅜⁸ ⱷ♇◦ꜙ≤ ⌂⅜╠ 2016 ≤╒╓

∂ ≢ 2021 ─ ≢╙ ⅝ ⅝ ↕╣≡™╢↓≤⅛╠⁸ ─ ⌐≈™≡ ⇔

≡™ↄ ⅜№╢⁹ 

꜠♇♪ꜞ☻♩ ≢│⁸ зB ─►☻ꜚ◐♩►ⱥ꜠fi≢ ⱷ♇◦ꜙ ⅜

⇔≡™╢⅜⁸ⱪ꜡♇♩ ⌐╙ ↄ ∆╢ ≢№╡⁸ ╙ ╘√ ⌐№╢─⅛

│ ⅜≈⅛⌂™√╘⁸ ─ ─ ≤№╦∑≡ ─ ⌐ ⇔≡™ↄ─⅜

╟™≤ ⅎ╠╣╢⁹ 
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─  

─℮∟⁸Ⱶꜘⱴ►◦ⱡ◔◓◘⁸♃▬☿♠▬꞉☻◕≤™∫√ ⌐ ∆╢

G ╛⁸♅◦ⱴ♠●◙◒ꜝ⁸◄♂♠♠☺≤™∫√ ESה DS

─ ⱷ♇◦ꜙ ⅜ ↄ⁸ │ ™⌂⅜╠╙►☻ꜚ◐♩►ⱥ꜠fi⁸♃◌Ⱡ○Ⱶ♫◄

◦⁸▬꞉Ⱪ◒꜡≤™∫√ FO ╩ ⅎ╢↓≤⅜ ≤⇔≡ →╠╣╢ 2- 2- 2 ⁹ 

⌂ ≢№╢♅◦ⱴ♠●◙◒ꜝ⁸◄♂♠♠☺≤™∫√ │ ╩

⌐≈↑╢√╘⁸ꜝ►fi◔▪─ ≢ ╢≤⁸ Ph ╛ Ch ⅜ ╘

╢ ⅜ ⅝™ ≤⌂∫≡ ╣≡™╢ 2- 2- 1 ⁹╕√⁸Ⱶꜘⱴ►◦ⱡ◔◓◘⁸♃▬☿♠

▬꞉☻◕≤™∫√ ─ ╛ H⁸►☻ꜚ◐♩►ⱥ꜠fi⁸▬꞉Ⱪ◒꜡≤™∫√

⌐ ─№╢ G ╙ ─ ≢ ╠╣╢≤™℮ ⌐⁸ ─ ─

⅜╟ↄ ╣≡™╢ 2- 2- 1 ⁹ 

≢│⁸ ⌐ ╛ ─ ⅜ ╠╣⁸

─ ─ │⁸ ≤™℮ ─ ≤ ─ ╩ ╗ ≤™℮

─ ╩╟ↄ ⇔≡™╢≤ ⅎ╠╣╢√╘⁸ ─ ≤ ╦∑≡ ─ ⌐

⇔≡™ↄ ⅜№╢⁹ 

 

ᵒ  

a. ה  

2021 ─  

│ 20 ≢⁸↓─℮∟ ⱷ♇◦ꜙ ⅜ ╙ ⅛∫√─│⁸◖◄♂♠●◙◒ꜝ

⅜ 955ⱷ♇◦ꜙ≢№╡⁸ ™≢♅fi◓ꜟⱴ⅜ 681ⱷ♇◦ꜙ⁸◖ⱷ☻☻◐⅜ 620ⱷ♇◦ꜙ⁸

◐fi☻◕⅜ 479ⱷ♇◦ꜙ⁸Ⱶꜘⱴ▪◐ⱡ◐ꜞfi♁► ◖●Ⱡ◑◒ ⅜ 359ⱷ♇◦ꜙ⁸Ⱶꜘ

ⱴꜞfi♪►⅜ 225ⱷ♇◦ꜙ⁸ꜞ◦ꜞ☻◕⅜ 216ⱷ♇◦ꜙ⁸◐Ᵽ♫◦ꜗ◒♫◕⅜ 177ⱷ♇◦

ꜙ⁸Ɫ◒◘fiⱲ►ⱨ►⅜ 157ⱷ♇◦ꜙ⁸ⱵⱠ☼○►⅜ 128ⱷ♇◦ꜙ⁸Ⱶꜘⱴ▬⅜ 78ⱷ♇◦

ꜙ⁸Ⱶꜘⱴ◐fiⱣ▬⅜ 58ⱷ♇◦ꜙ⁸◖Ⱶꜘⱴ♯◌Ⱳ⅜ 52ⱷ♇◦ꜙ≢ ⇔⁸∕─╒⅛♃

◌Ⱡ☻☼ⱷⱡⱥ◄⁸◖ⱷⱣ♠●◙◒ꜝ⁸◦ꜝⱠ♬fi☺fi⁸◄♂◖◙◒ꜝ⁸☺ⱶ◌♦⁸Ɫ▬

ⱴ♠⁸ꜜ♠Ᵽ◦○●ⱴ⅜ ↕╣√ 2- 2- 3 ⁹ 

│ 97.3 ≤ ↄ⁸ ⌐ ה │ 0.8 ≤ ⅛∫√⁹

─ │ 0. 08 ≤↔ↄ╦∏⅛≢⁸ ─ │ 5.3 ≤╦∏⅛

≢№∫√⁹ 

⌂⅔⁸ │ ↕╣⌂⅛∫√╙──⁸►◘◑─ ⅜◘Ⱪ◖♪ꜝכ♩ No.2 6⁸ ┘

No.9 10⌐ ↕╣√⁹ 
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2- 2- 3 1Bc 2021  

No.  

(10cm 10cm)  

13 15 11 14 11 11 11 15 13 14 12.8
100 95 100 95 98 95 95 100 100 95 97.3

0 0 0 1 1 2 0 0 0 4 0.8
0.5 0 0.1 0.1 0.1 0 0 0 0 0 0.08

1 8 15 8 12 3 5 0 0 1 5.3

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

2 54 56 56 9 177
56 35 57 56 31 14 9 78 65 78 479

100 100 100 99 100 99 93 87 85 92 955
5 9 11 7 3 7 1 7 2 52

75 76 80 66 55 32 55 67 52 62 620
23 23

3 3
1 5 2 1 9

4 2 2 8 17 4 37
82 73 80 77 81 88 96 27 26 51 681

1 1
13 3 7 4 1 45 63 21 157

37 24 32 27 8 128
10 10 7 8 25 18 78

42 13 40 43 46 45 24 21 80 5 359

8 2 4 2 1 14 19 8 58
29 16 38 31 20 22 15 13 24 17 225

1 1
19 30 18 20 26 26 13 29 25 10 216

442 433 442 437 396 416 365 463 497 372 4263 

 

2011 ⅛╠ 2021 ⌐⅛↑≡─  

│ 2011 ┘ 2016 ─ ≢│ 21 ≢№∫√⅜⁸2021 ─ ≢│ 20

≢№∫√ 2- 2- 4 ⁹2011 ⌐ ⱷ♇◦ꜙ⁸2016 ⌐ ⱷ♇◦ꜙ≤ ⇔≡™√▬꞉◑

◐ꜛ►⅜↓─ ♩כꜝ♪◖⌐ ⅛╠ ⇔√⁹◘Ⱪ◖♪ꜝכ♩№√╡─

│2011 ≤2016 ⅜13.5≢ ┌™≢№∫√⅜⁸2021 ⅜12.8≤╦∏⅛⌐ ⇔≡™√⁹ 

2011 ┘ 2016 ─ ≢│ │ ↕╣≡™⌂⅛∫√⅜⁸2021 ─ ≢ ╘≡

►◘◑ ⅜ ↕╣√⁹ 

⌂ ─ ⱷ♇◦ꜙ ─ ╩ ∆╢√╘⁸2011 ⁸2021 ─™∏╣⅛

─ ≢100ⱷ♇◦ꜙ ⇔√ ⌐≈™≡⁸10 ─ ⅜№∫√ ⌐ ⇔≡ ╢

≤⁸ ⇔√ │Ⱶꜘⱴꜞfi♪►─146ⱷ♇◦ꜙ 185 ⁸♅fi◓ꜟⱴ─100ⱷ♇◦ꜙ 17 ⁸

◖◄♂ⱡ♠●◙◒ꜝ─94ⱷ♇◦ꜙ 11 ⁸◐fi☻◕─69ⱷ♇◦ꜙ 17 ⁸◖ⱷ☻☻◐

─59ⱷ♇◦ꜙ 11 ⁸ⱵⱠ☼○►─57ⱷ♇◦ꜙ 80 ⁸◐Ᵽ♫◦ꜗ◒♫◕─34ⱷ♇◦

ꜙ 24 ≢№∫√⁹ ⇔≡⁸ ⇔√ │◖Ⱶꜘⱴ♯◌Ⱳ─ 79ⱷ♇◦ꜙ 60 ≢

№∫√⁹ 
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─ ⱷ♇◦ꜙ │2011 ⌐│3,842ⱷ♇◦ꜙ≢№∫√⅜⁸2021 ⌐│4,263

ⱷ♇◦ꜙ≤421ⱷ♇◦ꜙ ⇔√⁹↓─ ─ │2011 ⅜95.7 ⁸2021 ⅜

97.3 ≢⁸1.6 ≤╦∏⅛⌐ ⇔√⁹ 

 

2- 2- 4 1Bc 2011 2021  

(10cm 10cm) 2021  

2011/8/9 2016/8/27 2021/8/12

21 21 20 -1 -5%
13.5 13.5 12.8 -0.7 -5%
95.7 98.2 97.3 1.6
3.9 1.8 0.8 -3.1
0.1 0.2 0.1 0.0

26.1 14.4 5.3 -20.8
-
-

RL
ES Ch 861 908 955 94 11%
DS Ch 581 638 681 100 17%
G H 561 605 620 59 11%
G H 410 432 479 69 17%

FO H 366 394 359 -7 -2%

G H 235 227 216 -19 -8%
FO H 165 154 157 -8 -5%
ES Ph 143 176 177 34 24%
G H 131 95 52 -79 -60%
G H NT 83 73 78 -5 -6%

FO H 79 167 225 146 185%
ES Ch 71 108 128 57 80%
G H 57 66 37 -20 -35%

FO H 50 43 58 8 16%
FO H 19 13 1 -18 -95%
ES Ch 14 19 23 9 64%
FO H 5 4 4 -1 -20%
FO H 3 9 9 6 200%
ES Ch 3 3 3 0 0%
FO H 4 5 -4
ES Ph 1 1 0 0%
G H 1 0

3842 4140 4263 421 11%

2011-2021

 

 

─  

╩ ─ ⅛╠ ╢≤⁸ ES ╛ G ─ ⅜ ⅝ↄ⁸

DS ╛ FO ╙ ─ ≢ ⇔≡™√ 2- 2- 2 ⁹ 

ꜝ►fi◔▪─ ≢ ╢≤⁸ H ⅜ ─ ─ ╩ ╘⁸ ™≢

Ch ─ ⅜ ↄ⁸↓─ ≈≢ ─ ╩ ╘≡™√ 2- 2- 2 ⁹╕√⁸

Ph ╙ ⌂™⌂⅜╠ ─ ⱷ♇◦ꜙ ╩ ╘≡™√⁹ 

 ╕√⁸2011 ⅛╠ 2021 ⌐⅛↑≡⁸ ┘ꜝ►fi◔▪─ ─ │™∏╣

╙ ⱷ♇◦ꜙ ─ ⅜ ╠╣√⁹ 
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2- 2- 2 1Bc  

10cm 10cm 

b.  

2011 ⅛╠ 2021 ⌐⅛↑≡─  

─ ⱷ♇◦ꜙ │2011 ⌐ ═2021 │ 11 ⇔√⅜⁸

│1.6 ≤╦∏⅛⌐ ⁸╕√ ה │ ⌐ 3.1 ≤╦∏⅛⌐ ⇔

√ ≢№∫√ 2- 2- 4 ⁹∕─√╘⁸↓─ ⱷ♇◦ꜙ ─ ⌐│ⱪ꜡♇♩─

─ ╟╡╙⁸ ⱷ♇◦ꜙ№√╡─ ⅜ ⇔√ⱷ♇◦ꜙ⅜ ⅎ√↓≤⅜

⇔√ ⅜ ⅎ╠╣╢⁹ 

2011 ⁸2016 ⁸2021 ─ ─ ─℮∟ ⌂ↄ≤╙ │ ⇔√ │22 ≢⁸

∕─℮∟ ⇔≡ ⇔√ │19 ≤ ╩ ╘⁸∕─ ⌐ ─№∫√▬꞉◑◐ꜛ►

2011 ⁸2016 ⌐ ⁸Ɫ▬ⱴ♠ 2011 ⁸2021 ⌐ ⁸▬꞉ⱡ●ꜞꜘ☻ 2016

⌐ ≤™∫√ │™∏╣╙ ⱷ♇◦ꜙ ≤ ─ ≢№∫√√╘ 2- 2- 4 ⁸

⌐ ⅝⌂ │ ∂≡⌂™≤ ⅎ╠╣╢⁹ ─ ─ ≤ ≤─

⌐≈™≡ ∆╢√╘⌐│⁸ ⁸ ↕╣≡™╢ ─ ⌐≈™≡╟

╡ ⇔ↄ ⇔≡™ↄ ⅜№╢⁹ 

ⱷ♇◦ꜙ ─ ⌐ ∆╢≤⁸♅fi◓ꜟⱴ⁸◖◄♂ⱡ♠●◙◒ꜝ⁸ⱵⱠ☼○►⁸

◐Ᵽ♫◦ꜗ◒♫◕≤™∫√ ─ ≢╙ ⌐ ∆╢ ─ ─

⅜ ⌂ ⁸◐fi☻◕╛Ⱶꜘⱴꜞfi♪►≤™∫√ ⌐ ∆╢ ╙

⇔≡™√√╘⁸ ≤™∫√ ─ ⌂ ⅜ ≢ ∂≡⅝≡™╢

─⅛│ ≢№╢⁹ ⌂ ─ ⱷ♇◦ꜙ │ ≤⇔≡╛╛ ⌐№∫√

⁸◘Ⱪ◖♪ꜝכ♩─ │2011 ⅛╠2021 ⌐⅛↑≡╦∏⅛⌐ ⇔≡™

√↓≤⅛╠ 2- 2- 4 ⁸↓╣╠─ ─ ⌐╟∫≡◘Ⱪ◖♪ꜝכ♩№√╡─ │╛╛

∆╢ ⌐ ⇔√ ⅜№╢⁹ 

 ⌂⅔⁸2021 ─ ≢ ╘≡ ►◘◑ ⅜ ↕╣√⅜⁸ │ ╘╠╣≡™⌂™

↓≤⅛╠⁸ ─ ⌐╟╢ⱪ꜡♇♩ ─ ┼─ │ ≢│ ∂≡™⌂™╙─≤

↕╣╢⁹ 
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─  

≢│ ⌐ ─ ⌐╟∫≡ ⌂╢ ⅜ ∆╢↓≤⅜ ╠╣⁸

⌐⅔™≡╙⁸ ─ ES ≢№╢◖◄♂ⱡ♠●◙◒ꜝ⁸▪○ⱡ♠●◙

◒ꜝ⁸☺ⱶ◌♦⁸ ─ DS ≢№╢♅fi◓ꜟⱴ⌂≥ ∆╢ ⌐

∆╢ ─╒⅛⁸ FO ─Ⱶꜘⱴꜞfi♪►⁸◄♂◖◙◒ꜝ⁸Ɫ◒◘fiⱲ►ⱨ►⁸

G ─◐fi☻◕⁸▬♩◐fi☻◕≤™∫√ ╙ ⌂ ⌐ ╠╣╢ ─ ╩

╗≤™℮ ⌐ ╣≡™╢ 2- 2- 4 ⁹↓─ ─ │⁸ ─ ≢╖╢≤

ES ╛ G ─ ⅜ ⅝ↄ⁸ DS ╛ FO ╙

─ ╩ ╘╢≤™℮ ⌐╟ↄ ╣≡™╢ 2- 2- 2 ⁹ 

ꜝ►fi◔▪─ ≢ ─ ─ ⱷ♇◦ꜙ ╩ ╘≡™√ H│⁸

∕─ ↄ⅜ ╩ ⇔≡Ⱶꜘⱴꜞfi♪►⁸Ɫ◒◘fiⱲ►ⱨ►⁸Ⱶꜘⱴ▬⁸◐fi☻◕≤™

∫√ ⌂ ⌐ ∆╢ ╩ ≤⇔≡⅔╡⁸↓╣│ ⅜ ⌐

≢ ∆╢─⌐ ⇔≡™╢↓≤⌐ ⇔≡™╢≤ ↕╣╢⁹╕√⁸

Ch ╙ ─ ╩ ╘≡™╢↓≤│⁸ ⌐ ─ ─ ⅜ ™↓≤≤

⇔≡⅔╡⁸ ⌐╟╢ ─ ─ ≤™℮ ⅜ ╩ ∆╢ ─ ─

≤⇔≡╟ↄ ╣≡™╢≤ ⅎ╠╣╢ 2- 2- 2 ⁹ 

 ⌂⅔⁸↓╣╕≢─ ≢ ╠⅛⌐⌂∫≡™╢╟℮⌐⁸ ⌐№╢ ─ⱪ꜡♇

♩─╒℮⅜⁸ ⌐№╢ ─ⱪ꜡♇♩╟╡╙⁸ ╛ ⅜ ↄ⁸

ה │ ™ ⅜ ⅝ ⅝ ↕╣√⁹ │ ╕≢ ─ ⅜

∆╢ ≢⁸ ╛ ⌐ ╕╣√ ≢№╢↓≤╩ ⇔√ ⅜ ╠╣≡™╢

⅜⁸ ─ ⅜ ∂√ ─ ≤⇔≡⁸↓╣╠─ ⌐╙ ⇔≡™ↄ ⅜№╢⁹ 

 

ᵓ ▪ꜟⱪ☻  

a. ה  

2021 ─  

─ │ 20 ≢⁸↓─℮∟ ⱷ♇◦ꜙ ⅜ ╙ ⅛∫√─│◖ⱷⱣ

♠●◙◒ꜝ─ 941ⱷ♇◦ꜙ≢№╡⁸ ™≢▬꞉☻◕⅜ 645ⱷ♇◦ꜙ⁸ⱶ◌◗♩ꜝⱡ○⅜ 438

ⱷ♇◦ꜙ⁸Ⱶꜘⱴ◐fiⱣ▬⅜ 404ⱷ♇◦ꜙ⁸♃◌Ⱡ♠ⱷ◒◘⅜ 286ⱷ♇◦ꜙ⁸ⱵⱠ☼○►

⅜ 252ⱷ♇◦ꜙ⁸◖ⱷ☻☻◐⅜ 143ⱷ♇◦ꜙ⁸Ⱶꜘⱴ♄▬◖fi♁►⅜ 126ⱷ♇◦ꜙ⁸Ⱶꜘ

ⱴ►◦ⱡ◔◓◘⅜ 118ⱷ♇◦ꜙ⁸♅◦ⱴ▪ⱴ♫⅜ 87ⱷ♇◦ꜙ⁸♅◦ⱴ◑◐ꜛ►⅜ 82ⱷ♇

◦ꜙ⁸ⱥ♫●ꜞꜘ☻⅜ 78ⱷ♇◦ꜙ⁸▬꞉►ⱷ⅜ 74ⱷ♇◦ꜙ⁸Ⱶꜘⱴ◖►Ⱳ►⅜ 64ⱷ♇◦

ꜙ≢ ⇔⁸∕─╒⅛Ɫ▬ⱴ♠⁸♩►ꜘ◒ꜞfi♪►⁸Ⱶꜘⱴ►▬◐ꜛ►⁸◒⸗ⱴ☻☼ⱷⱡ

ⱥ◄⁸♅◦ⱴⱥ◌◕ⱡ◌☼ꜝ⅜ ↕╣√ 2- 2- 5 ⁹ 

╕√⁸ ה ≢│⁸◦⸗ⱨꜞ◗◔⅜ 488ⱷ♇◦ꜙ⁸Ɫ♫◗◔⅜ 136ⱷ♇◦ꜙ⁸

∕─╒⅛▬○►◗◔⁸♫◑♫♃◗◔⅜ ↕╣√⁹ 

│ 76.6 ≤╛╛ ™ ≢⁸ ⌐ ה │ 23.4 ≤

─ ╩ ╘≡™√⁹ ─ │ 12.4 ♩כꜝ♪◖⁸≢ No.5,7,8 ≢│

20 ↕╣⁸ ≤⇔≡│╛╛ ™ ≢№∫√⁹ ─ │ 0.62

≤↔ↄ ⅛∫√⁹ 

⌂⅔⁸ ╛ │ ↕╣⌂⅛∫√⁹ 
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2- 2- 5 2Bc 2021  

No.  

(10cm 10cm)  

9 13 16 17 16 15 13 15 16 15 14.5
2 1 1 1 1 2 1 1 1 1 1.2

63 66 82 87 68 92 81 82 70 75 76.6
37 34 18 13 32 8 19 18 30 25 23.4
6 10 7 18 20 10 22 25 5 1 12.4
1 1 0.5 0 1 0.1 1 1 0.5 0.1 0.62

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
16 1 5 2 21 29 74

38 37 59 51 38 70 79 91 86 96 645
4 4

36 20 23 14 10 2 17 5 3 13 143
67 89 97 100 98 100 98 94 99 99 941
39 41 41 27 22 16 12 18 28 42 286

2 13 7 23 2 5 7 5 23 87
5 36 24 8 3 2 3 1 82

1 1
3 9 2 1 1 1 1 6 24

1 6 6 2 5 3 3 3 8 37
10 26 21 20 1 78

39 4 20 79 33 27 23 27 252
3 8 8 2 21

21 28 10 19 11 11 8 6 4 118
36 35 60 32 24 17 40 54 52 54 404

10 14 2 3 20 15 64
4 14 12 5 32 10 5 10 34 126

13 14 38 51 46 51 47 51 64 63 438
sp.1 15 3 18

255 304 477 398 333 397 355 384 423 517 3843
39 37 38 74 58 51 81 75 31 4 488
1 1

1 1
20 8 16 32 17 6 25 9 2 1 136
60 45 54 106 75 58 106 84 33 5 626 

 

2011 ⅛╠ 2021 ⌐⅛↑≡─  

│2011 ≢│17 ≢⁸2016 │19 ⁸2021 │20 ≤ ⇔≡™√⅜⁸2011

─ ≢│ ⇔≡™√ ⅜ ↕╣≡™╢Ⱶꜘⱴ►◦ⱡ◔◓◘⁸Ⱶꜘⱴ◖►Ⱳ►

─ ╩ ↄ≤⁸↓─ ⌐ ⇔≡™√ │2021 ⌐ ↕╣√♅◦ⱴⱥ◌◕ⱡ◌☼ꜝ

─╖≢№∫√ 2- 2- 6 ⁹◘Ⱪ◖♪ꜝכ♩№√╡─ │2011 ⅜12.8⁸

2016 ≤2021 ⅜14.5≢№╡⁸ ─ ╩ ∆╢≤╒╓ ┌™≢№∫√⁹ 

⌂ ─ ⱷ♇◦ꜙ ─ ╩ ∆╢√╘⁸2011 ⁸2021 ─™∏╣⅛

─ ≢100ⱷ♇◦ꜙ ⇔√ ⌐≈™≡⁸10 ─ ⅜№∫√ ⌐ ⇔≡ ╢

≤⁸ ⇔√ │ ≢│ⱵⱠ☼○►─67ⱷ♇◦ꜙ 36 ⁸ ≢│◦⸗ⱨꜞ

◗◔⅜172ⱷ♇◦ꜙ 54 ⁸ ≢│Ɫ♫◗◔─64ⱷ♇◦ꜙ 89 ≢№∫√ 2- 2- 6 ⁹

⇔≡⁸ ⇔√ │♅◦ⱴ◑◐ꜛ►─ 129ⱷ♇◦ꜙ 61 ⁸♃◌Ⱡ♠ⱷ◒◘─ 111

ⱷ♇◦ꜙ 28 ⁸♅◦ⱴ▪ⱴ♫─ 95ⱷ♇◦ꜙ 52 ⁸◖ⱷ☻☻◐─ 68ⱷ♇◦
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ꜙ 32 ⁸ⱥ♫●ꜞꜘ☻─ 58ⱷ♇◦ꜙ 43 ≢№∫√⁹ 

─ ⱷ♇◦ꜙ │2011 ⌐│4,112ⱷ♇◦ꜙ≢№∫√⅜⁸2021 ⌐│3,843

ⱷ♇◦ꜙ≤269ⱷ♇◦ꜙ ⇔√⁹↓─ ─ │2011 ⅜72.1 ⁸2021 ⅜

76.6 ≢⁸4.5 ≤╦∏⅛⌐ ⇔√⁹ 

 

2- 2- 6 2Bc 2011 2021  

(10cm 10cm) 20201  

2011/8/2,
8/5

2016/7/22,
7/28

2021/7/29,
7/30

17 19 20 3 18%
12.8 14.5 14.5 1.7 13%
72.1 75.0 76.6 4.5
27.9 25.0 23.4 -4.5
7.9 8.6 12.4 4.5
1.0 0.9 0.6 -0.4

-
-

RL

ES Ch 894 921 941 47 5%
G H 663 631 645 -18 -3%

FO H 457 492 438 -19 -4%
FO H 455 417 404 -51 -11%
FO G 397 324 286 -111 -28%
G H 211 166 143 -68 -32%

FO H 211 161 82 -129 -61%
ES Ch 185 238 252 67 36%
FO G 182 158 87 -95 -52%
G H 136 90 78 -58 -43%

FO H 118 122 126 8 7%
ES Ch 72 75 74 2 3%
FO H 57 42 24 -33 -58%
FO H 39 25 21 -18 -46%

sp.1 DS Ch 21 23 18 -3 -14%
ES Ph 7 12 37 30 429%
G H NT 7 8 4 -3 -43%
G H 94 118 118
G G 81 64 64
FE H 1 1
M 316 384 488 172 54%
M 1 0
L 72 64 136 64 89%
L 15 7 1 -14 -93%
L 1 -1 -100%
L 1 1

4112 4080 3843 -269 -7%
316 385 488 172 54%
88 71 138 50 57%

4516 4536 4469 -47 -1%

2011-2021

 

 

─  

╩ ─ ⅛╠ ╢≤⁸ FO ╩ ⌐⁸ ES⁸
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G ⅜ ⱷ♇◦ꜙ─ ↄ╩ ╘≡™╢≤™℮ ⅜№╡⁸∕─╒⅛ M⁸

L ╙ ⇔≡™√ 2- 2- 3 ⁹ 

ꜝ►fi◔▪─ ≢ ╢≤⁸ H ⅜ ™ ╩ ╘╢≤™℮ ⅜№╡⁸

Ch ─╒⅛⁸ G ╙ ─ⱷ♇◦ꜙ ╩ ╘≡™√⁹ 

 ╕√⁸2011 ⅛╠ 2021 ⌐⅛↑≡⁸ ─ │⁸ ES⁸ G⁸

M⁸ L ⁸◦♄ FE ⅜ ⇔⁸ DS⁸ FO │

⇔≡™√⁹ꜝ►fi◔▪─ ─ │ Ph ⁸ Ch ⅜ ⇔⁸

G⁸ H │ ⇔≡™√ 2- 2- 3 ⁹ 

 

2- 2- 3 2Bc  

10cm 10cm 

 

b.  

2011 ⅛╠ 2021 ⌐⅛↑≡─  

─ ⱷ♇◦ꜙ │ 2011 ⌐ ═ 2021 │ ≤ ⇔≡™√⅜⁸

⌐│№╕╡ ⅝⌂ │⌂ↄ⁸↓─ ─ │ ⌐╦∏⅛⌂⅜╠ 4.5 ⇔≡™√

√╘ 2- 2- 6 ⁸↓─ ⱷ♇◦ꜙ ─ │ ⱷ♇◦ꜙ№√╡─ ⅜ ⇔

√ⱷ♇◦ꜙ⅜ ⅎ√↓≤⌐╟╢ ⅜ ⅎ╠╣╢⁹ 

2011 ⁸2016 ⁸2021 ─ ─ ≢ ⇔√ │20 ≢⁸∕─℮∟ ⇔≡

⇔√ │17 ≤ ╩ ╘⁸2011 ⌐ ⇔≡™√ ─№╢ ╩ ↑┌⁸↓─ ⌐

⇔√♅◦ⱴⱥ◌◕ⱡ◌☼ꜝ│ ⱷ♇◦ꜙ≤ ─ ≢№∫√√╘ 2- 2- 6 ⁸

⌂ ⌐│ ⅝⌂ │ ∂≡⌂™≤ ⅎ╠╣╢⁹ 

ⱷ♇◦ꜙ ─ ⌐ ∆╢≤⁸ⱵⱠ☼○►⁸◖ⱷⱣ♠●◙◒ꜝ≤™∫√

╩ ∆╢ ⁸ ⌐ ─№╢ ─◦⸗ⱨꜞ◗◔⁸

≤ ┘ ⅝─ ™ ─Ɫ♫◗◔⅜∕╣∙╣ ⇔≡™√─⌐ ⇔≡⁸

─♃◌Ⱡ♠ⱷ◒◘⁸♅◦ⱴ◑◐ꜛ►⁸♅◦ⱴ▪ⱴ♫⁸♩►ꜘ◒ꜞfi♪►⁸Ⱶꜘⱴ

►▬◐ꜛ►≤™∫√ ╛⁸ ─◖ⱷ☻☻◐⁸ⱥ♫●ꜞꜘ☻≤™∫√ ╩
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∆╢ ⅜ ⇔≡™╢ ⌐№∫√⁹↓─╟℮⌐⁸ ╩ ∆╢

⅜ ⇔≡™╢↓≤⅛╠⁸ ≤⇔≡ ─ ╩ ⇔≡™╢ ⅜№╢⅜⁸

─ ⌂ ⅜ ∂≡™╢⅛│ ⅝ ⅝ ╩ ⇔≡™ↄ ⅜№╢⁹↓─ ─

⌐╟╢ ┼─ ⌐≈™≡ ∆╢√╘⌐│⁸ ⁸ ↕╣≡™╢ ─

⌐≈™≡╟╡ ⇔ↄ ⇔≡™ↄ ⅜№╢⁹ 

⅜ ↕╣√♅◦ⱴ▪ⱴ♫│⁸ ⌐ ↄ⌂╢≤ ⅜ ∆╢ ≢№

╡⁸↓─╟℮⌂ ╩ ≈ ─ │⁸ ╛ ─ ≤ ⇔≡™╢

⅜№╢≤ ⅎ╠╣⁸ ─ ⌐ ⇔≡™ↄ ⅜№╢⁹ 

 ⌂⅔⁸ ≢│ ╛ │ ↕╣≡™⌂™╙──⁸ ─ ≢╙♬ⱱfi☺◌⅜

⌐ ↕╣╢╟℮⌐⌂∫≡⅝≡⅔╡ 2016 ⁸2016 ⌐│ ≢╙♬ⱱfi☺

◌⅜ ↕╣≡™╢√╘ ה 2019 ⁸ ─ ⌐≈™≡ ⇔≡™ↄ ⅜№

╢⁹ 

 

─  

♠♠☺ ─◖ⱷⱣ♠●◙◒ꜝ⁸ⱵⱠ☼○►⁸▬꞉►ⱷ≤™∫√ ─ ES⁸

ⱶ◌◗♩ꜝⱡ○⁸Ⱶꜘⱴ◐fiⱣ▬⁸♅◦ⱴ▪ⱴ♫⁸♅◦ⱴ◑◐ꜛ►⁸♩►ꜘ◒ꜞfi♪►≤

™∫√ ─ ╩ ≤⇔√ FO⁸◖ⱷ☻☻◐⁸ⱥ꜡Ɫ◖ⱷ☻☻◐⁸Ⱶ

ꜘⱴ►◦ⱡ◔◓◘≤™∫√ ⌐ ∆╢ ─ G ⅜ ⌂ ≤⌂∫

≡⅔╡⁸↓─↓≤⅜ ⌐⅔↑╢ ⅛╠ √ ─ 2- 2- 3 ≤⇔≡

╣≡™╢≤ ⅎ╠╣╢⁹╕√⁸ ─ ⱷ♇◦ꜙ╩ ╘≡™√ Mה

L │⁸◦⸗ⱨꜞ◗◔╛Ɫ♫◗◔⌂≥─ ⌐ ─ ─ ™ ╛ ─

⌐ ∆╢ ≢⁸ ─ ─ ≤ ≢№╢≤™ⅎ╢⁹ 

ꜝ►fi◔▪─ ≢ ╢≤⁸ ─╟℮⌐ ⌐ ⌂ G╛ FO

⅜ ↄ⁸↓─↓≤⅜ H ⅜ ╩ ╘╢≤™℮ ─ ─ ≤⌂

∫≡™╢≤ ⅎ╠╣╢⁹╕√⁸ Ch ─ ⱷ♇◦ꜙ╙ ╩ ╘≡™√⅜⁸

↓╣│ ─ ─ ES ⌐ ╩ ↄ⌐ ≈ ⅜ ™↓≤╩

⇔≡™╢≤ ⅎ╠╣╢⁹ 

 ▪ꜟⱪ☻ ≢│⁸ ⌐ ╛ ─

⅜ ╠╣⁸ ─ ─ │⁸ ≤™℮ ─ ╩╟ↄ ⇔≡™╢≤

ⅎ╠╣╢√╘⁸ ─ ≤ ╦∑≡ ─ ⌐ ⇔≡™ↄ ⅜№╢⁹ 

 

ᵔ ﬞ  

a. ה  

2021 ─  

│ 25 ≢⁸↓─℮∟ ⱷ♇◦ꜙ ⅜ ╙ ⅛∫√─│◦ꜛ►☺ꜛ►☻◕─

778ⱷ♇◦ꜙ≢№╡⁸ ™≢▬꞉◌●Ⱶ⅜ 615ⱷ♇◦ꜙ⁸◒꜡ⱴⱷⱡ◐⅜ 615ⱷ♇◦ꜙ⁸

Ⱶ♠Ᵽ○►꜠fi⅜ 586ⱷ♇◦ꜙ⁸Ɫ◒◘fi◖◙◒ꜝ⅜ 390ⱷ♇◦ꜙ⁸▬꞉▬♅ꜛ►⅜ 366

ⱷ♇◦ꜙ⁸◖ⱷ☻☻◐⅜ 326ⱷ♇◦ꜙ⁸ⱠⱣꜞⱡ◑ꜝfi⅜ 271ⱷ♇◦ꜙ⁸ⱥ꜡Ɫⱡ◖ⱷ☻

☻◐⅜ 234ⱷ♇◦ꜙ⁸▪○ⱡ♠●◙◒ꜝ⅜ 219ⱷ♇◦ꜙ⁸Ⱶꜘⱴ♄▬⸗fi☺♁►⅜ 144ⱷ

♇◦ꜙ⁸Ⱶꜘⱴꜞfi♪►⅜ 144ⱷ♇◦ꜙ⁸⸗Ⱶ☺◌ꜝⱴ♠⅜ 113ⱷ♇◦ꜙ⁸○○ⱥ◕ⱡ●
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ꜞꜘ☻⅜ 71≢ ⇔⁸∕─╒⅛Ɫ◒◘fiⱲ►ⱨ►⁸♃◌Ⱡⱥ◌◕ⱡ◌☼ꜝ⁸♅fi◓ꜟⱴ⁸

♅◦ⱴ◙◘⁸◦♫ⱡ○♩◑ꜞ ⁸○♩◑ꜞ♁► sp⁸Ⱶꜘⱴ◖►♂ꜞ♫⁸☿ꜞ sp⁸Ⱬⱦⱡ

Ⱡ◗◙⁸◐♁♅♪ꜞ⁸♬●♫ sp⅜ ↕╣√ 2- 2- 7 ⁹ 

│ 91. 4 ≤ ↄ⁸ ⌐ ה │ 8. 6 ≤╦∏⅛≢№

∫√⁹ ─ │ 4.2 ⁸ ─ │ 8.9 ≤™∏╣╙╦∏⅛≢

№∫√⁹ 

⌂⅔⁸ ╛ │ ↕╣⌂⅛∫√⁹ 

 

2- 2- 7 4Dc 2021  

No.  

(10cm 10cm)  

17 15 14 13 18 15 13 15 9 9 13.8
100 100 99 96 99 96 96 81 67 80 91.4

0 0 1 4 1 4 4 19 33 20 8.6
1 1 3 1 8 15 4 5 3 1 4.2

20 30 5 1 3 2 1 14 9 4 8.9

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
45 82 67 15 3 6 1 219

1 7 87 69 80 44 78 366
100 100 100 97 93 65 37 23 615

1 5 25 40 71
2 2 3 3 2 12

1 1
97 99 99 95 86 68 60 11 615
38 43 83 60 39 23 22 18 326

14 14
91 70 79 100 92 95 93 72 40 46 778
2 2

13 10 2 25
21 21
6 1 14 1 2 24

1 1
24 28 33 42 41 26 23 29 8 17 271
14 8 15 15 23 42 31 59 95 88 390

5 15 5 1 26
13 8 50 38 54 71 234

2 2
92 77 93 83 71 70 82 18 586

5 5
2 8 4 34 38 8 1 20 29 144
8 2 8 9 8 18 6 18 29 38 144
1 3 29 10 17 16 12 3 22 113

558 538 627 576 546 536 487 391 317 429 5005 
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2010 ⅛╠ 2021 ⌐⅛↑≡─  

│ 2010 ≤ 2011 ─ ≢│ 26 ⁸2013 ⁸2016 ⁸2021 ─ ≢│

25 ≢№∫√ 2- 2- 8 ⁹↓─ ⁸™ↄ≈⅛─ ─ ╣ ╦╡⅜№∫√⅜⁸ ⅜

─ sp ╛ ⅝─ ╩ ↄ≤⁸◖♪ꜝכ♩ ⅛╠ ⇔√ │◦ꜛ►☺ꜛ►Ᵽ◌ⱴ 2010

⁸2011 ⌐ ⁸Ɫ◒◘fi○○Ᵽ◖ 2013 ⌐ ⁸◒꜡ꜚꜞ 2010 ⁸2011 ⁸

2013 ⁸2016 ⌐ ─ ≢№∫√⁹◘Ⱪ◖♪ꜝכ♩№√╡─ │

2010 ⅜ 14.9⁸2011 ⅜ 14.7⁸2013 ⅜ 12.5⁸2016 ⅜ 13.7⁸2021 ⅜ 13.8 ≤╒╓

┌™≢№∫√⅜⁸╛╛ ⅜ ╘╠╣√⁹ 

⌂ ─ ⱷ♇◦ꜙ ─ ╩ ∆╢√╘⁸2010 ⁸2021 ─™∏╣⅛

─ ≢ 100ⱷ♇◦ꜙ ⇔√ ⌐≈™≡⁸10 ─ ⅜№∫√ ⌐ ⇔≡

╢≤⁸ ⇔√ │Ⱶ♠Ᵽ○►꜠fi─ 205ⱷ♇◦ꜙ 54 ⁸◖ⱷ☻☻◐─ 185ⱷ♇◦ꜙ

131 ⁸◦ꜛ►☺ꜛ►☻◕─153ⱷ♇◦ꜙ 24 ⁸ⱠⱣꜞⱡ◑ꜝfi─126ⱷ♇◦ꜙ 87 )⁸

▬꞉◌●Ⱶ─ 110ⱷ♇◦ꜙ 22 ⁸ⱥ꜡Ɫ◖ⱷ☻☻◐─ 95ⱷ♇◦ꜙ 68 )⁸Ɫ◒◘fi◖

◙◒ꜝ─ 83 ⱷ♇◦ꜙ 27 )⁸Ⱶꜘⱴꜞfi♪►─ 75 ⱷ♇◦ꜙ 109 ⁸▬꞉▬♅ꜛ►─

68ⱷ♇◦ꜙ 23 ⁸Ⱶꜘⱴ♄▬⸗fi☺♁►─ 57ⱷ♇◦ꜙ 66 ⁸▪○ⱡ♠●◙◒ꜝ─

52ⱷ♇◦ꜙ 31 ≢№∫√ 2- 2- 8 ⁹ ⇔≡⁸10 ⇔√ │⸗Ⱶ☺◌ꜝⱴ♠

─ 138ⱷ♇◦ꜙ 55 ≢№∫√⁹ 

─ ⱷ♇◦ꜙ │ 2010 ⌐│ 3,950 ⱷ♇◦ꜙ≢№∫√⅜⁸2021 │ 5,005

ⱷ♇◦ꜙ≤ 1,055 ⱷ♇◦ꜙ ⇔√⁹ │ 2010 ⅜ 83.8 ⁸2021 │ 91.4

≢№╡⁸↓─ 7.6 ⇔≡™√⁹ 
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2- 2- 8 4Dc 2010 2021  

(10cm 10cm) 2021  

2010/8/11 2011/8/10
2013/8/12,

8/13
2016/8/23

2021/9/23,
9/24

26 26 25 25 25 -1 -4%
14.9 14.7 12.5 13.7 13.8 -1.1 -7%
83.8 87.7 89.0 88.9 91.4 7.6
5.3 6.6 11.0 11.1 8.6 3.3

- 0.0 0.5 2.9 4.2
6.9 5.4 7.8 6.7 8.9 2.0

RL

G H 625 678 616 746 778 153 24%
DS Ph 563 580 538 573 615 52 9%
FO Ch 505 513 430 555 615 110 22%
FO H 381 205 322 501 586 205 54%
FO H 307 310 242 346 390 83 27%
FO H 298 294 286 332 366 68 23%
FO H 251 315 219 328 113 -138 -55%
ES Ch 167 187 166 200 219 52 31%
FO H 145 165 140 235 271 126 87%
G H 141 276 122 246 326 185 131%
G H 139 243 239 227 234 95 68%

FO H 87 107 62 76 144 57 66%
FO H 69 70 30 79 144 75 109%
G H 58 7 1 83 71 13 22%
FE H 21 27 22 31 25 4 19%
FO H 16 39 19 21 26 10 63%
DS Ch 11 16 15 18 24 13 118%
G Ph 7 6 9 15 21 14 200%

FO H 4 5 3 7 5 1 25%
FE Ch 3 3 1 2 2 -1 -33%
FO G 1 1 1 1 1 0 0%
FO G 79 115 94 27 -79 -100%
FO H 39 4 19 12 -27 -69%
FO 1 1 1 2 1 100%
FO H 12 15 14 14

FO H 31 333 -31 -100%

FO H 1 6 -1 -100%
FO H 38 0
FO H 1 0
FO 1 1
M 74 147 - - -

3950 4540 3594 4684 5005 1055 27%
4024 4687 3594 4684 5005 981 24%

2010-2021

 

 

─  

╩ ─ ⅛╠ ╢≤⁸ FO ⅜ ─ ⱷ♇◦ꜙ─ ╩ ╘≡

™╢≤™℮ ⅜№╡⁸∕─ ≢│ G ╛ DS ╙ ─ ╩

╘≡™√ 2- 2- 4 ⁹ 

ꜝ►fi◔▪─ ≢ ╢≤⁸ H ─ ⱷ♇◦ꜙ ⅜ ─ ⌐

⇔⁸∕─╒⅛ Ph ╛ Ch ╙ ─ ╩ ╘≡™√⁹ 

 ╕√⁸2010 ≤ 2021 ╩ ∆╢≤⁸ ─ ─ ⱷ♇◦ꜙ │ 2013

◌►fi♩⇔≡™⌂™ ╩ ⅝⁸∆═≡─ ≢ ⇔≡™√⁹ꜝ►fi◔▪─ ≢

│⁸ ─ ╩ ⅝⁸ G ─╖⅜ ⇔≡⅔╡⁸∕╣ ─ │™∏╣

╙ ⇔≡™√⁹ 
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2- 2- 4 4Dc  

10cm 10cm 

 

b.  

2010 ⅛╠ 2021 ⌐⅛↑≡─  

 ─ ⱷ♇◦ꜙ │ 2010 ⌐ ═ 2021 │ 27 ⇔⁸╕√ │ 2010

⅛╠ 2021 ⌐⅛↑ 7.6 ⇔≡™√↓≤⅛╠⁸ ⱷ♇◦ꜙ ─ │ ─ ╩

⌐ ⇔≡™╢ ⅜ ⅎ╠╣╢ 2- 2- 8 ⁹╕√⁸2010 ⌐ ═ 2021 │

⅜ יִ ╒≥ ⅛∫√↓≤⅛╠⁸↓─ ─ │ ─ ⌂ ─ ⅜ ↕

╣√ ≤ ⅎ╠╣╢⁹ 

 2010 ⅛╠ 2021 ⌐⅛↑≡─ │ 21 ≢⁸↓─ ⌐ ⇔√ 30 ⌐ ═ ⌂™

⅜⁸ ⌐│ΓspΔ╛Γ Δ ⅝─ ⅜ ╕╣╢√╘⁸ ⌐ ⅝⌂ │ ∂

≡™⌂™≤ ⅎ╠╣╢⁹ 

ⱷ♇◦ꜙ ─ ⌐ ∆╢≤⁸ ⌂ ─ ↄ⌐ ⅜ ╘╠╣√⅜⁸

↓─ ⌐│ ╙ ⌂ ⌐ ╠╣╢◦ꜛ►☺ꜛ►☻◕⁸Ɫ◒◘fi◖◙◒ꜝ⁸▬꞉▬

♅ꜛ►≤™∫√ ─╒⅛⁸◖ⱷ☻☻◐⁸▪○ⱡ♠●◙◒ꜝ≤™∫√ ≤⌂

╢ ⌐ ╠╣╢ ─ ⅜ ╕╣≡⅔╡⁸ ─ ≤ ─ ≤─

│ ≢⁸ ─ ╡ ⅜ ↄ⌂∫√ ∞↑ ─ ⅜ ↕╣√ ╙№

╢≤ ⅎ╠╣╢⁹ ⅜∕╤∫≡™╢ 2010 ⅛╠ 2016 ╕≢─ ─

⌐⅔™≡╙⁸ ₁─ ─ │ ↕╣≡⅔╡⁸ ≢ ─ ⌂ ⅜ ∂

≡™╢⅛│ ⅝ ⅝ ╩ ⇔≡™ↄ ⅜№╢⁹ ≢│ ↑ ⌐⇔√⅜∫

√ ⅜ ╠╣╢℮ⅎ⁸ ─∏╣⌐╟╡ ─ │ ↕╣╛∆™≤

↕╣╢√╘⁸↓─ ─ ⌐╟╢ ┼─ ⌐≈™≡ ∆╢√╘⌐│⁸ ⁸

↕╣≡™╢ ─ ⌐≈™≡╟╡ ⇔ↄ ⇔≡™ↄ ⅜№╢⁹ 

 ╕√⁸2010 ⅛╠ ⌐ ↕╣≡™⌂⅜╠ 2021 ♩כꜝ♪◖│⌐ ⅛╠ ⇔√

◒꜡ꜚꜞ│⁸ ⌐│ ⅜ ╣│∂╘⁸ ─ ╟╡ ™ ⌐ ∆╢ ⅜№

╢√╘⁸2021 │ ⅜ ⅛∫√↓≤⌐╟╡ ≢⅝⌂⅛∫√ ⅜ ™⁹↓─╟
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℮⌂ ╩ ≈ ─ │⁸ ╛ ─ ≤ ⇔≡™╢ ⅜№╢≤

ⅎ╠╣⁸ ─ ⌐ ⇔≡™ↄ ⅜№╢⁹ 

⌂⅔⁸↓╣╕≢─≤↓╤ ╛ │ ↕╣≡™⌂™╙──⁸ ≢│ 2013 ⌐

≢ ╘≡◦◌⅜ ↕╣≡⅔╡ 2013 ⁸ ─ ⌐≈™≡ ⇔≡™ↄ

⅜№╢⁹╕√⁸ ≢│ ╛ ⅜ ┼ ⇔≡™╢ ╙№╡

2001,2002,2003 ╒⅛ 2005,2006,2008 ⁸ ↓℮⇔√ ⌐≈™≡╙ ⇔≡

™ↄ↓≤⅜ ≢№╢⁹ 

 

─  

ﬞ ─ │⁸ FO ─▬꞉◌●Ⱶ⁸Ɫ◒◘fi◖◙◒ꜝ⁸▬꞉▬♅ꜛ

►⁸ G ─◦ꜛ►☺ꜛ►☻◕≤™∫√ ─ ⌐ ⌂ ⌂

╩ ╗ ╩ ≤⇔⁸ ≤⌂╢ ⌐ ⅎ╢ ES ─▪

○ⱡ♠●◙◒ꜝ╛⁸ ⌐ ∆╢ G ─◖ⱷ☻☻◐⁸ ⌐ ™

DS ─◒꜡ⱴⱷⱡ◐⁸ ⌐ ⅜№╢♅◦ⱴ◙◘ G ⌂≥╙ ↕╣≡™╢

2- 2- 8 ⁹↓─↓≤│ ─ ⅛╠ ╢≤⁸ FO ⅜ ─ ⱷ♇◦ꜙ─

╩ ╘⌂⅜╠╙⁸ G ╛ DS ╙ ⇔≡™╢≤™℮ ⌐

↕╣≡™╢ 2- 2- 4 ⁹ 

╕√⁸ꜝ►fi◔▪─ ≢ ╢≤⁸ ╩ ⇔≡◦ꜛ►☺ꜛ►☻◕⁸Ɫ◒◘fi

◖◙◒ꜝ⁸▬꞉▬♅ꜛ►⁸⸗Ⱶ☺◌ꜝⱴ♠⁸ⱠⱣꜞⱡ◑ꜝfi≤™∫√ ⌂ ╩

╗ ╩ ≤⇔√ H ─ ⱷ♇◦ꜙ ⅜ ⌐ ⇔≡™√⅜⁸↓╣│

⅜ ⌐ ≢ ∆╢─⌐ ⇔≡™╢↓≤⌐ ⇔≡™╢≤ ↕

╣╢⁹╕√⁸◒꜡ⱴⱷⱡ◐╛▪○ⱡ♠●◙◒ꜝ≤™∫√ ─ ╛▬꞉◌●Ⱶ≤™∫

√ ─ ╩ ≤∆╢ Ph ╛ Ch ╙№╢ ╩ ╘≡⅔

╡⁸ ⌐╟╢ ─ ─ ≤™℮ ⅜ ╩ ∆╢ ─ ─ ≤⇔

≡╟ↄ ╣≡™╢≤ ⅎ╠╣╢ 2- 2- 4 ⁹ 

 ─╟℮⌐⁸ ─ ﬞ ≢│⁸ ─ ─ │⁸ ≤™℮

─ ╩╟ↄ ⇔≡™╢≤ ⅎ╠╣╢√╘⁸ ─ ≤ ╦∑≡ ─ ⌐

⇔≡™ↄ ⅜№╢⁹ 

 

  

2013 ⌐♬ⱱfi☺◌≤▬ⱡ◦◦⅜╛∫≡⅝√!! │ↄ↕╪ 41 8- 12. 

ה 2014 ⌐⅔↑╢♬ⱱfi☺◌─ ה ꜞ☻♩

≤ 25:133- 160. 

2020 ꜠♇♪ꜞ☻♩ 2020─ ⌐

≈™≡.  https://www.env.go.jp/press/107905.html  

Klinka K. , Krajina V.J., Ceska A, Scagel A.M. 1989 Indicator Plants of Coastal British  

Columbia., University of British Columbia Press, 296p.  

ה 2019 ▪ꜟⱪ☻ ⌐⅔↑╢◌ⱷꜝ♩ꜝ♇ⱪ ⌐╟╢▬ⱡ◦ 

◦≤♬ⱱfi☺◌─⸗♬♃ꜞfi◓ 2011 2018 ⌡™─

2 1- 7  
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ה ה ( ) 1983 872pp.   

ה ה 2005 ה ⌐⅔↑╢ ─

⌐≈™≡ 4 ⅔╟┘ ≢ √⌐ ↕╣√○○Ᵽ◖─

☿fi♃כ 32 9- 15. 

ה ה 2006 ה ⌐⅔↑╢ ─

⌐≈™≡ 5 ﬞ ⅔╟┘ ⌐⅔↑╢ ─

☿fi♃כ 33 15- 23. 

ה ה 2008 ה ⌐⅔↑╢ ─

⌐≈™≡ 6 ' ○○Ᵽ◖ΐ≤ΐ ♃fiⱳⱳΐ─ ☿fi

כ♃ 35 19- 22. 

2016 ≢┤ⅎ≡™╢♬ⱱfi☺◌ ≤╛╕◘▬◄fi☻♩Ⱨ♇◒☻ 464⁸

 

2001 ה ⌐⅔↑╢ ─ ⌐≈™≡

☿fi♃כ 28 1- 6.  

2002 ה ⌐⅔↑╢ ─ ⌐≈™≡ 2

☿fi♃כ 29 1- 6.  

2003 ה ⌐⅔↑╢ ─ ⌐≈™≡ 3

☿fi♃כ 30 7- 13. 

1982 з 331p. 

1983 и 395p. 

2002 Ɫfi♦▫ 8 ⌐ ↄ ≤ 495p. 

ה 2007  

1985 ⱨ▫כꜟ♪ ─ 139p. 
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ⱨ▼ⱡ꜡☺⁸│≡™≈⌐כ▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ╩ ⁸ ▪ꜟⱪ☻

⁸ ⁸ ▪ꜟⱪ☻ ⁸ ≢⁸ ⌐╟╢ ╩ ≢ ∫√⁹ 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸ 2- 3- 1⌐ ⇔√ ╩ ™⁸ 2- 3- 1⌐ ⇔√

⅜☺כ♥☻ ≢⅝╢ ╩ ≤⇔√⁹ ⌐╟╢ ≢│⁸ ⌐ ╩

ↄ ╩ ≤⇔⁸ 2- 3- 1⌐ ⇔√ ≢ ≥☺כ♥☻ ╩ ⇔√⁹ 

⌐╟╢ ─♃כ♦ ⌐│⁸ ─ ™╛ ─ ─ ≢⁸ 2- 3- 1≢

⇔√ ─☺כ♥☻ ─ ⅜⁸ ⅝ ╘─ ╟╡ ™ ⅜

╠╣√⁹∕─√╘ ה ⌐│⁸ ╩ ↄ ╢ ⌐╟╡⁸ ─ ─

╩ ╦∑≡ ⁸ ⇔√ ╩ ™√⁹ 

─ ╕≢⌐ ∆╢ │⁸№╢ ♀꜡ ─ ─

≢ ╦↕╣╢↓≤⅜ ↄ⁸ ≢│ ♀꜡ ╩ ϴ≤⇔√ ─

⅜ ™╠╣╢↓≤⅜ ™ ה 2012 ⁹ ≢│⁸ ≤ ─

─ ╩ ∆╢√╘⁸ ⅜ ϴ ─ ─ ╛ⱪ꜡♇♩ ─ ™

╩ ⇔√⁹ 

 

2- 3- 1  

  

  

  

 

 

 

  

  

 

 

 

ᵑ ≤⇔√ ─  

2021 ⌐ ─☺כ♥☻ ╩⇔√─│⁸▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│ ⱪ꜡♇

♩№√╡ 14 2- 3- 3 ⁸ ⌐╟╢ ≢│ 15 18 √∞⇔⁸ ⅜

⌂™ ╩♃כ♦ ╗ ≢№∫√ 2- 3- 4 ⁹ 

─ ≢ ⇔≡™╢ⱪ꜡♇♩≢ ∆╢≤⁸ ◖ⱴ◒◘ ≢│▬fi♃כ

Ᵽꜟ◌ⱷꜝ⌐╟╢ ≢│ ⁸ ⌐╟╢ ≢│ 15 ⁸ ≢│

∕╣∙╣ ≤ 18 ≢⁸▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ⌐ ═≡ ⌐╟╢ ─

⅜⁸ ↄ─ ─ ⱨ▼ⱡ꜡☺כ⅜ ↕╣√ 2- 3- 3⁸4 ⁹ 
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2Be  

2- 3- 1  

1Ce 18  
1De 16  

2Ae  

4Ce  

 

4He 28  
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ᵒ ⌐╟╢ ⱨ▼ⱡ꜡☺כ─ ™ 

 ▬fi♃כⱣꜟ◌ⱷꜝ─ ╩╖╢≤⁸ ⅜ ⅛∫√─│ ⌐№╢

⁸ ▪ꜟⱪ☻ ─ⱪ꜡♇♩ ≤ⱪ꜡♇♩ ⁸ ◖ⱴ◒◘

⁸ ▪ꜟⱪ☻ ≢⁸ ⅛╠ ⌐⅛↑≡ ⅜ ╕∫√⁹∕╣

⌐ ⇔≡ ⌐№╢ ⁸ ▪ꜟⱪ☻ ⁸ ⁸

≢│⁸ ⅜ ╕╢─│ ≢№∫√ 2- 3- 2⁸3 ⁹ 

 ─ ⌐╟╢ ≢│⁸ ≢ ⅜ ╠╣√─│ ⅛╠

╕≢⁸ ≢│ ⅛╠ ╕≢≢⁸ ─ ⅜ ⌐ ═≡

⅜ ⅛ ⅛∫√⁹ ◖ⱴ◒◘ ≤ ≢╙⁸ ∂ ⅜ ╠╣√

2- 3- 2⁸4 ⁹ 

 

 

 

 

 

 

2- 3- 1  

6Be2 31  

 

6Be1  

 

5Je C 21  

 

5Be B 21  
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ᵓ ⌐╟╢ ⱨ▼ⱡ꜡☺כ─ ™ 

⌐№╢ⱪ꜡♇♩─℮∟⁸ ▪ꜟⱪ☻ ─ ≢│⁸2021 │ ⅜

⌐╛╛ ™ ⌐№∫√⁹ ≢│⁸ ⅜ ™Ɫ◒◘fi◖◙◒ꜝ│

╖≢№∫√⅜⁸ ⅜ ™Ⱶꜘⱴꜞfi♪►╛Ɫ◒◘fiⱲ►ⱨ►─ ⅜ ↄ⁸ ⌐

Ⱶꜘⱴꜞfi♪►│ ─ ╙ ⅛∫√√╘⁸10 ⌐ ∫≡⅛╠╙ ↄ─ ⅜ ╠╣√

2- 3- 3 ⁹∕─ ─ ╛ⱪ꜡♇♩⌐≈™≡│⁸2021 ─ ╛ ─ │

≢№∫√ 2- 3- 3 5 ⁹ 

 

ᵔ◘▬♩╛ⱪ꜡♇♩⌐╟╢ ⱨ▼ⱡ꜡☺כ─ ™ 

─ⱪ꜡♇♩≢ ╠╣╢Ⱶꜘⱴ◐fiⱣ▬≢ ∆╢≤⁸ ─ ≢№╢

≤ ◖ⱴ◒◘ ≢│⁸ ─ ⅛╠ ⌐⅛↑≡ ⌐⌂╢ ⅜ ™⅜⁸

≢№╢ ≤ ≢│ ⅛╠ ⌐ ⌐⌂╢ ⅜ ↄ⁸

⅛ ⅛∫√⁹ ─ⱪ꜡♇♩≢ ╢≤⁸ ▪ꜟⱪ☻ ≢│⁸

─ ⅛╠ ⌐⅛↑≡ ⌐⌂╢ ⅜ ™⅜⁸ ≢№╢ ─ ≤

≢│ ⅛╠ ⌐ ⌐⌂╢ ⅜ ↄ⁸ ⅛ ⅛∫√⁹Ⱶꜘⱴ◐fiⱣ

▬─ⱪ꜡♇♩ ─ ─ ™│⁸ ─ ϴ╩ ⅎ╢ ─ ─

™≤ ∂ ⌐№╡⁸ ⅜ ™ ≢│ ⌐⌂╢≤ ⅜ 100 ϴה

⌐⌂╢─⌐ ⇔⁸ ⅜ ™ ≢│ ⅜ 100 ϴה ⌐⌂╢─│

⌐ ∫≡⅛╠⅜ ⅛∫√⁹Ⱶꜘⱴ◐fiⱣ▬─ │⁸ ⅜ 100 200 ϴה

─ ⅜ ─≤↓╤⅜ ⅛∫√⅜⁸ ≢│⁸200 300 ϴה ─ ─

⅜ ⅛∫√⁹ ╩ ≡╙⁸ ≤ │ ∆╢ ⅜ ╠╣√ 2- 3- 6 ⁹ 

⌐ ∆╢ⱶ◌◗♩ꜝⱡ○≢ ∆╢≤⁸ ◖ⱴ◒◘ ⁸ ▪ꜟⱪ

☻ ─ ⁸ ▪ꜟⱪ☻ ─ⱪ꜡♇♩ ≤ⱪ꜡♇♩ ≤╙⌐⁸ ⅛

╠ ⌐⅛↑≡⁸ ⌐⌂╢ ⅜ ⅛∫√⁹ ▪ꜟⱪ☻ ─ ⱪ꜡♇♩≢♦כ

♃⅜№╢ 2015 ⁸2017 ⁸2020 ⁸2021 ≢ ═╢≤⁸ⱪ꜡♇♩ ─ ⅜ ⅜ ™

⌐№∫√⁹ ≤─ ╩ ╢≤⁸300 400 ϴה ─ ⌐ ⌐⌂╢↓≤⅜

⅛∫√⅜⁸ ◖ⱴ◒◘ ≢│⁸ ⌐⌂╢─│ ⅜ 400 ϴה ≢

№∫√ 2- 3- 7 ⁹ 

2- 3- 2 2021  
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⌐╟╢ ≢│⁸ ╒╓ ∂ ─ ⱨ▼ⱡ꜡☺כ♦─כ♃⅜ ╠╣≡™╢⅜⁸

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸ ⌐╟╡ ⅜ ↕╣⌂™ ⅜№╢⁹ ⅎ┌

◖ⱴ◒◘ ─◦ꜝⱠ♬fi☺fi⁸ ▪ꜟⱪ☻ ─◖▬꞉◌●Ⱶ⌂≥│⁸

↓╣╕≢ ↕╣╢↓≤⅜ ⅛∫√ ≢№╢⅜⁸ │ ╩ ≢⅝⌂⅛∫√

⁸ ⅜ ≢⅝⌂⅛∫√ │⁸ 2- 3- 3 ┘ 2- 3- 4─ ─ ⌐ ⇔√ ⁹ ─

◖Ᵽ▬◔▬♁►│ ─ ≢⁸▬fi♃כⱣꜟ◌ⱷꜝ─ ≢╙ │ ∞⅜⁸ ⅜

⇔√⌐╙⅛⅛╦╠∏⁸ ∆╢ ≤⇔⌂™ ⅜№╢⁹∕─ │ ∞⅜⁸◖Ᵽ▬◔

▬♁► ⌐╙⁸ ⌐╟╡ ⇔⌂™ ⅜№╢≤ ⅎ╠╣╢⁹◦ꜝⱠ♬fi☺fi╙

─ ≢⁸▬fi♃כⱣꜟ◌ⱷꜝ─ ≢╙ │ ≢№╢⅜⁸ │ ╠⅛─

≢ ⇔⌂⅛∫√≤ ⅎ╠╣╢⁹◖▬꞉◌●Ⱶ│ ⅜ ≢ ∆╢↓≤⅛╠⁸

─ ≤⇔≡│ │ ≢№╢↓≤⅛╠⁸ ⌐╟╡ ↄ ≤ ⅛⌂™ ⅜№╢

≤ ⅎ╠╣╢⁹╕√⁸▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸╦∏⅛⌂ ─ ™≢

⌐ ╠⌂⅛∫√╡⁸ ─ │ ─ ─ ™ ─ ⌐⌂∫√╡⁸ ⅜ ⌂™

√╘⌐ ≢⅝⌂™ ⅜№╢⁹ ≢│⁸ │▬fi♃כⱣꜟ◌ⱷꜝ≢♬ⱱfi☺◌

╛♬ⱱfi◌⸗◦◌⅜ ≢ ⇔≡™╢≤↓╤⅜ ↕╣⁸▬꞉○►◑╛▬♃♪ꜞ─

⅜ ↕╣√⁹↓╣╠─ ⌐╟╢ ⅜ ╗↓≤≢⁸ ⱨ▼ⱡ꜡☺כ─ ─

≤⌂∫≡™╢ ⅜⁸ ∆╢↓≤⅜ ↕╣╢⁹ 

ⱨ▼ⱡ꜡☺כ─ ⌐╟╢ ™│⁸™∏╣─◘▬♩≤╙⌐ ⌐ ═≡

─ ⅜ ⅝ↄ⁸↓℮⇔√ │ ϴ╩ ⅎ╢ ─ ≤ ∂ ╩ ⇔√⁹ 

Ⱶꜘⱴ◐fiⱣ▬╛ⱶ◌◗♩ꜝⱡ○─ ╩ ╢≤⁸ ⱨ▼ⱡ꜡☺כ─ ↕│ ϴ

─ ─ ─ ↕≤№╢ │ ∆╢⅜⁸◘▬♩╛ⱪ꜡♇♩⁸ ⌐╟╡∏╣

⅜№╢⁹ ─Ⱶꜘⱴꜞfi♪►│⁸ │↓╣╕≢≢ ╙ ↄ╕≢ ⅜ ╠╣

√⅜⁸ ╛ ─ ⌐ ⅝⌂ │╖╠╣∏⁸↓╣╠≤─ │ ╠⅛≢│

⌂™⁹2021 │ ⌐⅛↑≡ ─ ⅜ ↄ⁸↓─↓≤⅜ ⇔≡™╢ ⅜

№╢⁹ ≢│⁸ ϴ ─ ╙ ⱨ▼ⱡ꜡☺כ⌐ ∆╢↓≤⅜ ↕

╣≡™╢ 2020 ⁹ ─ ⌐│⁸ ╛ ⌐╙ ⌂≥─ ⁸

─ ⅜ ≈ ⅜ ⇔≡™╢ ⅜№╢⁹ 

 

 

ה 2012 ─ ⱨ▼ⱡ꜡☺כ ─ ≤

Ⱳꜝfi♥▫▪⌐╟╢ ⸗♬♃ꜞfi◓ 17:49- 62  

2020 ⱨ▼ⱡ꜡☺כ ⅛╠ ⅎ≡⅝√↓≤

☿fi♃כ ⸗♬♃ꜞfi◓◘▬♩ 1000 2008- 2017 ≤

╡╕≤╘ pp68- 72  
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♅ꜛ► ⌐ ╩ ⌐⁸ ─ ≤ ⁸ ▪ꜟⱪ☻ ﬞ

⁸ ≢ ↕╣√ꜝ▬fi♩ꜝfi☿◒♩ ─ 2021 ─ ╩ ⇔⁸↓╣╕

≢─ ≢ ↕╣√♅ꜛ► ─ ≤ ⇔√⁹ ⌐│⁸↓╣╕≢⌐

∫√ ╟╡⁸ ≈⅛╡№≢♩כꜟ ⅛╠ ⇔╛∆™ ╩ ™√⁹

╕√⁸ ─ ◖ⱴ◒◘ ⁸ ▪ꜟⱪ☻ ﬞ ─ⱪ꜡♇♩ ≤ⱪ꜡♇♩

⁸ ≢ ↕╣√ ⌐≈™≡│⁸2021 ⌐ ↕╣√♅ꜛ► ─

╩ ⇔⁸ ─ ⌐≈™≡ ⇔≈≈⁸↓╣╕≢ ╠╣√ ╩ ⇔√⁹ 

 

 

2021 ─ │⁸ꜝ▬fi♩ꜝfi☿◒♩ ≤ ╩ ∂≡ ⅜⁸

≢│ ►☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⁸▪◘ⱥⱥꜛ►⸗fi⁸♄▬☿♠♃◌

Ⱡⱥ◌◕ ⁸ ▪ꜟⱪ☻ ﬞ ≢│ Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸ⱬ♬ⱥ◌◕⁸

◒⸗ⱴⱬ♬ⱥ◌◕ ⁸ ≢│ ⱬ♬ⱥ◌◕ ↕╣√⁹∆═≡─◘▬♩╩ ∆╢

≤ ─ ⅜ ↕╣√⁹ 

 

ᵑ ◘▬♩ 

a.ꜝ▬fi♩ꜝfi☿◒♩  

≢│ ≈─ꜝ▬fi≢ ╩ ⇔√⁹ ⌐⅔™≡►☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟ

ꜞ◦☺Ⱶ⁸▪◘ⱥⱥꜛ►⸗fi⁸♄▬☿♠♃◌Ⱡⱥ◌◕⅜ ↕╣⁸ ─ ⅜

↕╣√⅜⁸ ⅛╠│ │ ↕╣⌂⅛∫√⁹╕√⁸ ≢│ ⌐ ≢

№╢ⱱ♁Ᵽⱥꜛ►⸗fi─╒⅛⁸▪▬ⱡⱵ♪ꜞ◦☺Ⱶ⁸Ⱶ☻☺♅ꜛ►⅜ √⌐ ↕╣

√⁹ 

⌐⅔™≡│▪◘ⱥⱥꜛ►⸗fi⅜ ⇔≡ ↕╣⁸ ╙↓╣╕≢≢ ╙

ↄ⁸◖ⱥ○♪◦⌐ ™≢ ↄ─ ⅜ ↕╣√⁹╕√⁸ ─⌂⅛∫√◌ꜝ

ⱨ♩ꜟꜞ◦☺Ⱶ⅜ ↕╣√⁹ ⇔≡ ↕╣≡™╢►☻Ᵽ◐♅ꜛ►⁸♄▬☿♠♃

◌Ⱡⱥ◌◕╙ ≤ ⇔ ⌂ↄ⌂™ ⅜ ↕╣√⁹ ≢│⁸ ꜝ▬fi≢

↕╣≡™╢ ≢⁸↓╣╕≢ ╒╓ ⇔≡ ↕╣≡™√◒⸗ⱴⱬ♬ⱥ◌◕

⅜ ↕╣⌂⅛∫√⁹∕─╒⅛⁸ ⁸ ≤╙⌐↓╣╕≢─ ≢ │№╢╙──

⅜ ↕╣≡™√◖ⱥ○♪◦ ─◘▬♩≢│ ≤⇔≡ ℮⅜⁸ ◘▬♩

≢│ ─ ⅛╠ ⌐⅛↑≡ ↄ ∆╢√╘ ≤⇔≡│ ╦⌂™ ⌐≈™≡⁸

⌐⅔™≡⁸↓╣╕≢≢ ⌐ ™ ⅜ ↕╣√ 2- 4- 1 4 ⁹ 



 

76 

 

 

2- 4- 1 ( )  

R1 R2 R3 R1 R2 R3

1 3 5

2 2 3

3 3 1

4 1

5 2 1 4 1 1 6

6 6 1 1 6

7 1 2

8 1 1 1

9 4 2 5

10 1

11 27 1 15

12 1 10 1 8

13 1 1

14 2

15 1 13 78 3 24 71

16 1 3

17 1 1

18 1 1 1 1

19 5 4 3 1 2

14 23 139 10 33 128

2021
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2- 4- 2 ( )  

2011 2013

7/17 7/23
7/25 7/25 7/21 7/21 7/22 7/22

7/16 7/17
7/19 7/19 7/21 7/21 7/18 7/18 7/17 7/17

1 1

2 29 2 4 8 1 4 1 2 3 5

3 1

4 1 2 1 2 3

5 1 3 1 1 1 1 3 1

6 1

7 13 11 13 1 1 2 2 3 5 8 9 7 8

8 2

9 1 3 6 1 1 6 8

10 2

11 1

12 1 3 1 2

13 1

14 1 2 1

15 3

16 18 4 18 2 4 7

17 2 1 1

18 1

19 4 1 6 27 16

20 1

21 4 1 3 1 20 23 1 2 11 9

22 1

23 2

24 1

25 1 2 1

26 5

27 1 1 2 1 2

28 2 26 5 205 95 8 13 29 49 1 24 19 92 98

29 1

30 13 1 3 6 3 1 5 1 3 1 3

31 2 1 1 1

32 1 1 2 2

33 1 22 1 31 32 2 5 1 9 6

34 2 3 1 1 1

57 99 21 37 247 95 25 22 86 117 6 16 48 33 176 171

20192014 2015 2016 2017 2018 20212020
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2- 4- 3  

R1 R2 R1 R2

1 1

2 5

3 2 1

4 2

5 1 3 2 1

6 2 1 1

7 1 1

8 1

9 17 3 17 6

10 1

11 1 1

12 1

13 2 2

14 2

15 1 2 1

16 3 2 1 2

17 2 2

18 6 7 3 3

36 19 39 19

2021
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2-4-4  

1 1 1 1

2 1

3 5 4 2 5

4 1 1 1 1 2 1

5 8 3 1 2

6 88 37 42 39 5 4 15 17 4 3

7 30 27 4 3 2 2

8 1 1

9 1

10 3 9 3 10 3 2 5 4 20 23

11 1

12 1 3 1 1

13 1

14 2 2 2 4

15 4

16 10 12 3 2

17 83 36 39 26 6 2 7 12 1 3

18 3 2 2 1 12 6

19 1

20 9 2 2 2 1 5 3

21 3 2 6 4 3 1 2 2

22 8 8 21 15 24 11 3 5 13 6

23 1

244 147 132 105 42 26 46 46 55 58

202120202017 2018 2019

 

 

b.  

◘▬♩≢│⁸ ⌂ↄ≤╙ ─♅ꜛ► ⅜ ↕╣⁸∕─℮∟ │ ►

☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⁸▪◘ⱥⱥꜛ►⸗fi⁸♄▬☿♠♃◌Ⱡⱥ◌◕ ≢№∫

√⁹▪◘ⱥⱥꜛ►⸗fi│↓╣╕≢≢ ╙ ™ ⅜ ↕╣⁸2020 ⌐│ ↕╣⌂⅛

∫√◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ╙ ↕╣√⁹►☻Ᵽ◐♅ꜛ►⁸♄▬☿♠♃◌Ⱡⱥ◌◕│╛╛

⌂™ ⌂⅜╠╙ ⌐ ↕╣≡™╢⁹ ⌐≈™≡ ╙ ⅛∫√─│◖ⱥ

○♪◦≢⁸ ≤⇔≡│▪◘ⱥⱥꜛ►⸗fi⅜ ↄ ↕╣√⁹ │ ─ ⅜

∟⁸ ⌐ ↄ ↕╣≡™╢☻☺◓꜡◦꜡♅ꜛ► ⌂≥─◦꜡♅ꜛ► ⅜ ↕╣⌂

⅛∫√ ⅜№╢╙──⁸⅔⅔╟∕ ─ ≤ ⌂╢╙─≢│⌂⅛∫√ 2- 4- 5⁸6 ⁹ 
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2- 4- 5  

7:30 8:30 9:25 10:20 11:15 12:10 13:05 14:00

1 3 1 1 1 6

2 1 1

3 1 1 2

4 2 3 1 1 7

5 2 1 3

6 12 11 12 35 20 10 7 12 119

7 1 1

8 2 2

16 12 18 38 24 12 7 14 141

2021

7/18

 

 

2- 4- 6  

2011 2013 2014 2015 2016 2017 2018 2019 2020 2021

7/22 7/24 7/24 7/23 7/20 7/26 7/28 7/22 7/19 7/18

1 35 2 4 4 27 2 16 9 6

2 9 8 1

3 1 2 2 2 3 2 1 1

4 1

5 2 1

6 1

7 6 45 280 30 35 12

8 7 1 1

9 2

10 1

11 3 7

12 1 34 54 2 56 94 45 2

13 5

14 1 4 7

15 2

16 2 78 2 4 22 5 8 3

17 1

18 1

19 2 1

20 12 9

21 2 98 10 1

22 43 108 42 1 253 223 134 62 119

23 9 1 6 3 100 16 12 7 1

24 6 1

25 11 12 24 30 15 2

26 5 38 5 1 1

121
109 386 57 133 730 437 269 108 141
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c.  

≢│⁸ꜝ▬fi♩ꜝfi☿◒♩ ⌐≈™≡⁸ ≢ 17 ⌐⁸ ≢ 1

⌐ ╩ ⇔⁸≥∟╠╙ ─ ≤ ⅝ↄ∏╣╢↓≤│⌂⅛∫√⁹ ≢│⁸2018

⅛╠ ↕╣≡™⌂⅛∫√◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⌐≈™≡⁸ ™ ⅜ ↕╣

√ ≤⁸▪◘ⱥⱥꜛ►⸗fi⅜ 2020 ⌐ ™≡ ↕╣⁸↓╣╕≢≢ ╙ ™ ⅜

↕╣√ ⅜ ≢⅝╢⅜⁸ ─ ─ ⌐│∏╣⅜№╡⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ│

◘▬♩⌐⅔™≡↓╣╕≢─ ≢│ ⌐╟ↄ ↕╣≡™╢─⌐ ⇔⁸▪◘ⱥ

ⱥꜛ►⸗fi─ │∕╣╟╡╙ ™ ⅛╠≤↕╣╢⁹↕╠⌐ ─ ⅜ ™►

☻Ᵽ◐♅ꜛ►╙⁸ ≤ ⇔╛╛ ╘─ ⅜ ↕╣≡™╢⁹╕√⁸↓╣╕≢─

≢ ⌐ ↕╣≡™╢◖ⱥ○♪◦⌐≈™≡⁸2021 │ 90 ≤ ⅜ ↕

╣√⁹◖ⱥ○♪◦─ ⌐⅔↑╢ │ ⅛╠≤⌂∫≡⅔╡⁸ ─ ≢

№╢ 17 │ ⌐№√∫√≤ ⅎ╠╣⁸ ╙ ─ ™ 2015 21

⌐ ← ∞∫√⁹↓╣╠─↓≤⅛╠ ►ꜛ♅─♩כꜟ ⌐≈™≡│⁸ ─

⅜ ⌂╢ ⅜ ↨∫≡ ↕╣╢ ≤⌂∫√⁹↓╣│ ─ ─ ⌐№

∫√≤╙ ≢⅝╢⅜⁸ ≥∟╠─ ╙ ─ ≤ ⇔≡∕╣∙╣ ↄ ↕╣≡

⅔╡⁸ ─♅ꜛ► ─ ─ ⅜ ™⅛ ™⅛│≈⅛╘⌂™ ≤⌂∫√⁹

≢│⁸ ╩ ⇔√ 2017 ╟╡◒⸗ⱴⱬ♬ⱥ◌◕⅜ ⇔≡ ↕╣≡™√⅜⁸

╘≡ ↕╣⌂⅛∫√⁹↓╣╕≢≢ ╙ ↄ ↕╣√ 2020 ≤ ∂ ⌐

╩ ⇔⁸ ╙ ∞∫√⌐╙⅛⅛╦╠∏ ⅜ ↕╣⌂⅛∫√ ≤⇔≡⁸

►ꜛ♅─♩כꜟ ⌐≈™≡ │ ╟╡╙ ⅜ ⅛∫√ ⅜№╢⁹ 

⌐≈™≡│⁸ ─ ≤ ⅝ↄ∏╣╢↓≤⌂ↄ 18 ⌐ ⇔√⁹

⅜ ↕╣╢ ≤⌂╡⁸ ─ ⅜ ™►☻Ᵽ◐♅ꜛ►⁸▪◘ⱥⱥꜛ►⸗fi⅜

╛╛ ↄ ↕╣⁸ ™≢ ∆╢♄▬☿♠♃◌Ⱡⱥ◌◕⁸ ⅜╛╛ ™◌ꜝⱨ♩

ꜟꜞ◦☺Ⱶ╙№╦∑≡ ↕╣≡™╢⁹↕╠⌐ ─╛╛ ™◖ⱥ○♪◦⅜

↕╣≡⅔╡⁸ ─ꜝ▬fi♩ꜝfi☿◒♩─ ⌐⁸ ─ ⅜ ⌂╢ ⅜ ↨∫≡

↕╣√⁹ ≥∟╠─ ╙ ↄ ↕╣≡⅔╡⁸ ⌐⅔↑╢♅ꜛ► ─ ╙

╕√♅ꜛ► ─ ─ ⌐≈™≡⁸ ™≤╙ ™≤╙≤╣⌂™ ≤⌂∫√⁹ 

 

ᵒ ▪ꜟⱪ☻ ﬞ ◘▬♩ 

a.ꜝ▬fi♩ꜝfi☿◒♩  

▪ꜟⱪ☻ ﬞ ≢│ ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕ ─ ⅜

↕╣√⁹2020 ⌐ ┬╡⌐ ↕╣√◖ⱥ○♪◦≤⁸2019 ≤ 2020 ⌐ ↕╣

≡™√♃◌Ⱡⱥ◌◕│ ↕╣⌂⅛∫√ 2- 4- 7⁸8 ⁹ 
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2- 4- 7  

R1 R2 R3

1 1

2 1

3 3 1

4 1

6 1 0

2021

8/22

 
 

2- 4- 8 

 

2010 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

8/16 8/3 8/14 8/19 8/19 8/9 8/13 8/5 8/12 8/10 8/22

1 7 1 3 3 1 1

2 7 1 14 1 5

3 3 8 2 1 1 4 2

4 1

5 1 2

6 3 13 1 7 10 17 3

7 1 1 1

8 1

9 1 3 1 1 2 1 4

10 1 1

11 1

12 2

13 1

14 1 1 1 1 3

15 1

16 1 1 1 1 1

17 3 1

18 2 4 11 3 2 23 10 27 12 5 4

19 1 1 2 7 2 2 1

20 1 1 1

21 1

22 1 4 4 5 9

16 12 41 12 14 41 32 56 45 33 7
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b.  

▪ꜟⱪ☻ ﬞ ◘▬♩≢│⁸ ≢ ╩ ⇔√⁹ ⌐⅔

™≡ ⅜ ↕╣⁸∕─℮∟ │Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸ⱬ♬ⱥ◌◕⅜ ↕╣√⁹

≢ ⌐ ─№╢◒⸗ⱴⱬ♬ⱥ◌◕⁸♃◌Ⱡⱥ◌◕│ ↕╣⌂⅛∫√⁹Ⱶꜘⱴ⸗

fi◐♅ꜛ►│ ⅜№╢ ⌐│™∏╣╙ 10 ⅜ ↕╣≡™╢ ⌂ ─ ≈

≢№╡⁸ ╙ ⌐≈™≡ ╙ ↄ ↕╣√⁹ ↄ─ ⅜ ↕╣≡

™╢ ≢№╢ⱬ♬ⱥ◌◕│⁸ ─ ⌐≤≥╕∫√⁹ ⌐⅔™≡│ ⅜

↕╣⁸∕─℮∟ │ ◒⸗ⱴⱬ♬ⱥ◌◕≤ⱬ♬ⱥ◌◕ ≢№∫√⁹ⱬ♬ⱥ◌◕

│ ⌐⅔™≡↓╣╕≢ ≤⇔≡ ↕╣ ╙ ↕╣≡™╢╙──⁸ ⌐

═╛╛ ⅜ ⌂⅛∫√⁹ 2- 4- 9 12 ⁹ 

 

2- 4- 9 A  

9:00 10:00 11:00 12:00 13:00 14:00

1 1 1

2 5 1 2 2 10

3 1 1

4 1 1

0 2 5 1 2 3 13

9:30 10:30 11:30 12:30 13:30

1 1 1

2 3 2 1 6

3 1 1

1 4 2 1 0 8

2021
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2- 4- 10 A

 

2010 2012 2013 2014 2015 2016 2017 2018 2019

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

1 1 1 1

2 1

3 2 1 1 1 2

4 3 18 5 1 14 8 12 3 2 1 1

5 1

6 29 32 12 12 12 10 6

7 2

8 3 1 1

9 1 1 1

10 1 1

11 1 1

12 4 13 2 12 7 26 3 6 7 1

13 1 2 1

14 2 1

15 1

16 1 2

1 9 65 5 9 50 35 51 30 11 12 13 8

20212020

 

 

2- 4- 11 B   

9:00 10:00 11:00 12:00 13:00 14:00

1 1 5 1 2 9

2 1 2 3

0 1 5 1 1 4 12

9:30 10:30 11:30 12:30 13:30

1 1 1

2 2 2 4

3 1 1

0 2 3 1 0 6

2021
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2- 4- 12 B

 
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

8/16 8/18 8/9 8/14 8/19 8/19 8/9 8/14 8/5 8/4
8/17 8/17 8/8 8/8

1 11 2 1 14 6 1

2 2

3 1 1

4 1 4 9 2 2 2 1 3

5 1 1

6 1 5

7 9 12 3 2

8 3 1

9 1 1 2 1 2

10 7

11 1 1

12 3 3 1

13 1

14 1 1

15 2

16 1

17 5 3 1

18 3 1

19

20 33 1 15 18 11 30 138 43 58 36 44 9 4

21 7 4 4 9 4 3 1 1 3 1

22 1

23 1 9

57 3 42 51 34 51 142 52 77 19 39 46 12 6

20212020

 
 

c.  

▪ꜟⱪ☻ ﬞ ≢│⁸ꜝ▬fi♩ꜝfi☿◒♩ │ 22 ⌐ ⇔⁸

│ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕⅜ ↕╣√╙──⁸ ≤ ═ │ ⌂

⅛∫√⁹Ⱶꜘⱴ⸗fi◐♅ꜛ►│ ─ ⌐⅔™≡ ╙ ⇔≡ ↕╣≡™╢ ≢

╙ ™⅜⁸ │ ↕╣⌂⅛∫√⁹2020 ⌐ ┬╡⌐ ↕╣√◖ⱥ○♪◦│

│ ↕╣⌂⅛∫√⁹ ─ ≤ ∆╢≤⁸↓╣╠ ⅜ ↄ ↕╣≡™╢

─│ ≢№╡⁸ ≤ ⌐ √╢ ─ ╩ ╢≤ⱬ♬ⱥ◌◕⁸◒⸗ⱴ

ⱬ♬ⱥ◌◕⅜ ⌂™ ≢ ↕╣≡⅔╡⁸ ≤ ╩ ⇔⁸ ⌂ │

⇔≡™╢⁹╕√ │ ≤⇔≡ ⅜ ↄ⁸↓─↓≤⅜ ⇔√ ⅜№╢⁹ 

│ ⌐ ↕╣⁸ ≢│⁸ ≤⇔≡Ⱶꜘⱴ⸗fi◐♅ꜛ►≤ⱬ♬

ⱥ◌◕⅜ ↕╣√⁹Ⱶꜘⱴ⸗fi◐♅ꜛ►│ ⇔√ ⅜ ↕╣√⅜⁸Ⱶꜘ

ⱴ⸗fi◐♅ꜛ►≤ ∂ↄ⁸ ⌐⅔™≡ ⌐ ↕╣⁸ ╙ ™ ⌂

≢№╢ⱬ♬ⱥ◌◕⅜ ⇔⅛ ↕╣⌂⅛∫√⁹ ⌐⅔™≡│⁸ ⁸

⌐ ⅜ ↕╣≡™√ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕│ ↕╣√╙──⁸

│ ⌂⅛∫√⁹ⱬ♬ⱥ◌◕⌐≈™≡⁸ ─ ╩ ╢≤ ≤╙ ⌐⅔™

≡╙№╢ ↕╣≡⅔╡⁸ ─ ≤ ⌂╢⅜⁸ⱬ♬ⱥ◌◕─ ⅜ ⅛∫√≤↕
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╣╢ 2019 ─ ≤ ≡⅔╡⁸ ─ ⅜ ╣≡™√ ⅜№╢⁹ 

 

ᵓ ◘▬♩ 

a.ꜝ▬fi♩ꜝfi☿◒♩  

≢│ ≢№╢ⱬ♬ⱥ◌◕⅜ ─ ≢ ╙ ↄ ↕╣√⁹ │ ⅜№

╢ ⌐│⁸╒≤╪≥─ ≢ 20 ⅜ ↕╣≡™╢ ⌂ ─ ≈≤⌂∫≡™╢⁹

≢⁸ ∂ↄ ≢№╢◒⸗ⱴⱬ♬ⱥ◌◕│↓╣╕≢ ╟ↄ ↕╣≡™√⅜⁸

2020 ⌐ ⅝ ╙ ↕╣⌂⅛∫√⁹ ≢ ↕╣⌂⅛∫√─│ 2013 2014

≢№∫√⁹∕─╒⅛⁸ ⌐ ─⌂™►ꜝ◑fi◦☺Ⱶ⁸ⱥ○♪◦♅ꜛ►⅜ √⌐

↕╣√ 2- 4- 13⁸14 ⁹ 

 

2- 4- 13  

R1 R2 R3

1 1 1

2 1

3 2 1

4 1

5 8 11 14

6 1

7 1 1

8 1 1

9 1 2 2

10 1

11 14 11 9

12 3 2

32 29 29

2021

8/27
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2- 4- 14  

 
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2020 2021

8/3 8/2 8/10 8/2 8/10 7/31 8/4 8/8 8/14 8/1 8/8 8/24 8/19 8/27

1 2

2 1 2 1 2

3 1 2 3 11 2 2 1

4 1

5 1 2 6

6 1 2 1 3

7 1

8 2

9 1

10 1

11 1

12 15 5 3 52 25 44 10 6 1 14 21 26 33

13 1 1

14 3 2

15 8 9 2 2

16 1

17 1 2

18 1 1 5

19 2 3

20 1

21 4 1 6

22 2 3

23 2 1 3

24 29 47 28 19 43 2 31 36 279 79 94 74 193 34

25 6 2 3 2 1 1 3

26 74 35

27 6 7 6 5 10 1 1 13 3 5 3 3 5

28 2

29 1 8

30 1

54 66 46 97 79 90 123 83 293 97 138 82 232 90

2019

 
 

b.  

◘▬♩≢│⁸ ⅜ ↕╣⁸∕─℮∟ │ⱬ♬ⱥ◌◕ ≢№∫√⁹

⌐≈™≡ ╙ ⅛∫√─│ⱬ♬ⱥ◌◕≢ 100 ╩ ⅎ≡ ↕╣⁸ ≤ ⇔≡

╙ ⅛∫√⁹ ≢ ⌐ ↕╣≡™╢ ≢№╢◒⸗ⱴⱬ♬ⱥ◌◕│ ↕╣⌂

⅛∫√⁹ⱬ♬ⱥ◌◕⌐ ™≢ ⌂ ≢№╢▪◘◑ⱴ♄ꜝ╙ ⇔≡ ↕╣≡™╢

2- 4- 15⁸16 ⁹ 
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2- 4- 15  

 

8:00 9:00 10:00 11:00 12:00 13:00 14:00

1 2 2

2 1 1

3 1 1

4 1 1 2 1 3 1 1 10

5 1 1

6 1 1

7 4 16 13 19 32 29 12 125

5 17 15 23 36 31 14 141

2021

8/8

 
 

2- 4- 16  

 
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

8/4 8/6 8/9 8/1 8/9 7/30 8/3 7/31 8/14 8/13 8/13 8/21 8/8

1 1

2 2

3 1 1 3 2

4 2 2

5 1 2 8 15 4 1 5 8 4 1

6 2

7 3 1 8

8 2 2 1

9 1 2

10 9 33 7 97 34 37 10 3 7 4 5 9 10

11 1 4

12 4 5 1 3 2 1

13 3 1 1 1

14 1

15 1 3 2

16 1 2

17 1

18 3 2 3

19 3 1 9 2

20 1 3 3 2 1

21 119 113 115 90 120 4 26 170 964 429 45 372 125

22 12 14 3 4 1 5 2 1

23 91

24 1

25 2 2 14 3 5 5 2 11 4 4 1

26 2 11

151 168 148 215 182 78 136 177 985 447 80 405 141
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c.  

│⁸ꜝ ▬fi♩ꜝfi☿◒♩ │ 27 ⌐ ⇔⁸ⱬ♬ⱥ◌◕⅜ ⅛╠ ⅝ ⅝

⌐ ↕╣√⅜⁸2020 ⌐ ═╢≤ ⌂⅛∫√⁹ ─ ⌐ ∆╢≤

⌐ ↕╣√ │ 100 ⅜ ↕╣≡⅔╡⁸∕─ ≢─ ≢│ ⅜ ∟

≡™╢⁹╕√ │↕╠⌐ ⌂ↄ⁸ ꜝ▬fi⌐⅔↑╢ⱬ♬ⱥ◌◕─ │ ⅛

╠ ╕╡⁸⅔⅔╟∕ ╕≢ ⅝ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ │

╟╡ ™ ⌐ ⇔√√╘⁸ⱬ♬ⱥ◌◕─ ╩ ⅞√ ⌐№√∫√≤ ⅎ

╠╣╢⁹↓╣╕≢⌐ ↕╣⁸ │ ↕╣⌂⅛∫√◒⸗ⱴⱬ♬ⱥ◌◕│⁸ ⅛

╠ ⅜ ≤ ⅎ╠╣≡⅔╡⁸ ⌐≈™≡│ ⅜ ⅛⁸ ⇔≡™√≤

ⅎ╠╣╢⁹ 

│ ⌐ ↕╣⁸ⱬ♬ⱥ◌◕⅜ 100 ⅜ ↕╣√⅜⁸2020 ╟

╡ ⌂⅛∫√⁹ ─≤⅔╡⁸ⱬ♬ⱥ◌◕─ │ ⅛╠ ╕╡⁸⅔⅔╟∕

╕≢ ⅝ ⌐ ╩ ⅎ╢≤ ⅎ╠╣⁸ │ ⌐№√∫√≤ ⅎ╠╣

╢⁹ ≢⁸◒⸗ⱴⱬ♬ⱥ◌◕│ ─ ≢│ ⌐ ↄ ↕╣≡™√╙─

─ │ ↕╣∏⁸ ⌐∏╣⅜ √⅛⁸╙⇔ↄ│ꜝ▬fi♩ꜝfi☿◒♩ ≤ ╦

∑⁸ ─ ─℮∟⁸ ⌂™ ≢№∫√ ⅜№╢⁹ 
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◘▬♩─ ⱪ꜡♇♩⌐Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇ⱪ ⱪ꜡♇♩ 20 ╩ ⇔⁸ ╠

╣√ ─ ≤ ╩⁸ ⱪ꜡♇♩↔≤⌐ ⇔√⁹╕√⁸ ┘

⌐≈™≡⁸ ─ ≤ ⇔√⁹ 

 

 

2021 │⁸ ≤ ─ 31 ⅛╠ ⌐ ╩ ⇔√⁹ ⱪ꜡♇♩╩

∂≡ 11 ╕≢ ≢⅝⌂⅛∫√╙─╙ ╗ 87 ⅜ ↕╣⁸ ה

≤╙⌐ ≢№∫√ 2- 5- 1 ⁹ ─ ≢│⁸ 31 ─

⅜ ⁸ ↕╣≡⅔╡⁸↓─℮∟○◘ⱶ◦ ⅜ ╙ ⅜ ↄ 18 ⅜ ↕╣≡™

╢⁹ ⁸ √⌐ ↕╣√ │⌂⅛∫√⁹ ⌐│⁸ ⅛╠ ⌂

⅜ ╠╣√ 2- 5- 1 ⁹ 

ⱪ꜡♇♩╩ ∂√ ─ ⌐ ∆╢≤⁸○◘ⱶ◦ ─◖◒꜡♫●○◘ⱶ◦

◐♃◒꜡♫●○◘ⱶ◦ ⁸Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ ⁸ⱱ◦♫●○◘ⱶ◦⁸Agonum ─

⁸♠ꜘ⸗ꜞⱥꜝ♃◗Ⱶⱶ◦⁸◖ⱷ♠◐ⱶ◦ ─Ⱶꜘⱴⱥ◘◗◖ⱷ♠◐⅜ ⅛╠

↕╣≡⅔╡⁸ ─ ⌐⅔™≡╙ ⇔≡ ↕╣√ 2- 5- 1 ⁹√∞⇔⁸2009⁸

2010 ╩ ⅝ ↕╣≡™√ꜘⱡ♫●◗Ⱶⱶ◦⅜⁸ │ ↕╣⌂⅛∫√⁹╕√⁸

○◘ⱶ◦ ─♅ⱦⱴꜟ◒ⱦ◗Ⱶⱶ◦≤◐♃ⱡⱥꜝ♃◗Ⱶⱶ◦⁸◦♦ⱶ◦ ─ⱦ꜡►♪ⱥꜝ

♃◦♦ⱶ◦⁸ⱢⱠ◌◒◦ ─◖●◦ꜝⱢⱠ◌◒◦ ─ │⁸ ⌐╟ↄ ↕╣≡™√

╙── ↕╣⌂™ ⅜ ⅎ≡⅔╡⁸ ╙ ↕╣⌂⅛∫√⁹ ⁸ ⌐

⅜ ⅎ≡™√ⱢⱠ◌◒◦ ─Ɫ◒◘fi♪►●Ⱡ♫●ⱢⱠ◌◒◦⅜⁸ ┬╡⌐ ↕

╣√⁹╕√ 2020 ⌐ ╘≡ ↕╣√ ─℮∟⁸◒꜡♫●○◘ⱶ◦≤ⱴꜟ●♃◗Ⱶⱶ◦

│ ↕╣⌂⅛∫√⅜⁸♄▬☿♠ⱴꜟ♩◕ⱶ◦≤◘ⱦⱥꜛ►♃fi♂►ⱶ◦│ ╙

↑≡ ↕╣√⁹ 

─ ─ ⌐ ∆╢≤⁸♅ⱦⱴꜟ◒ⱦ◗Ⱶⱶ◦⁸Agonum ─ ⁸♠ꜘ⸗

ꜞⱥꜝ♃◗Ⱶⱶ◦⁸◖●◦ꜝⱢⱠ◌◒◦ ─ ≢⁸ ─ ⅜ ╠╣√

2- 5- 2 ⁹ 

ⱪ꜡♇♩ ⌐ ╢≤⁸ ﬞ ≢ 11 2- 5- 2 ⁸ ≢ 58

2- 5- 3 ⁸ Ɫ▬ⱴ♠ ≢ 2- 5- 4 ⁸ ﬞ ≢

14 2- 5- 5 ⅜ ↕╣√⁹ │⁸ ─ ⱪ꜡♇♩≢⁸

≢№∫√⁹ 

ﬞ ≢│⁸ ≢№∫√Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ ≤Agonum ─ ─

⅜ ⅝⁸2019 ⱱ◦♫●◗Ⱶⱶ◦⅜ ≤⌂╢ ⅜ ⇔≡™╢⁹↓╣╠

─ ⌐ ™≢ ↄ─ ⅜ ↕╣≡™╢◖●◦ꜝⱢⱠ◌◒◦ ─ ≤Ⱶꜘⱴⱥ◘◗

◖ⱷ♠◐│⁸2013 ╩Ⱨכ◒⌐ ⅜ ⅝⁸ │ ⁸ │ ↕╣≡

™⌂™⁹ ⁸2020 ⌐ √⌐ ↕╣√◒꜡♫●○◘ⱶ◦⁸◐fi▬꜡○○◗Ⱶⱶ◦⁸ⱴ

ꜟ●♃◗Ⱶⱶ◦─ │⁸ ↕╣⌂⅛∫√ 2- 5- 2 ⁹ 
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2- 5- 1  
2009* 2010* 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Carabus arboreus

Carabus procerulus

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

Amara chalcites

Nicrophorus montivagus

Nicrophorus investigator

Nicrophorus vespilloides

Oiceoptoma thoracicum

Atheta sp.

Aleocharinae Gen. sp.

Platydomene hakusana

Philonthus sp.

Byrrhus  fasciatus

Homotechnes motschulskyi

Mucromorphus miwai

Elateridae Gen. sp.

Scepticus insularis

15* 18* 15 14 15 12 14 11 12 14 13 13 11

535* 313* 88 248 534 233 159 142 160 137 191 272 87

13.1

204.6
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≢│⁸Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ ⁸Agonum ─ ⁸Ⱶꜘⱴⱥ◘◗◖ⱷ♠◐

─ ─ │⁸ ⅝⌂ ╩ ⇔≈≈╙ ─ ≢ ⇔≡⅔╡⁸

─ ⅝⌂ │ ╠╣⌂⅛∫√ 2- 5- 3 ⁹ 

Ɫ▬ⱴ♠ │⁸ ⇔≡ ↕╣≡™√ ─ꜘⱡ♫●◗Ⱶⱶ◦⅜⁸

╘≡ ↕╣⌂⅛∫√⁹╕√⁸ ⌐ ╟ↄ ↕╣≡™√◐♃ⱡⱥꜝ♃◗Ⱶⱶ

◦≤♠ꜘ⸗ꜞⱥꜝ♃◗Ⱶⱶ◦│⁸ ↕╣≡™⌂™ 2- 5- 4 ⁹ 

ﬞ ≢│⁸ ─Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ ⅜ ─ ≢⁸

─♠ꜘ⸗ꜞⱥꜝ♃◗Ⱶⱶ◦╙ ⅜ ™≡™╢⁹↕╠⌐ ─◖◒

꜡♫●○◘ⱶ◦╙ 2020 ⌐ ™≡ ≢№╡ ⅜ ™≡™╢⁹∕─ ⁸ ─

│⁸ ─ 31 ≢№∫√ 2020 ⅛╠↕╠⌐ ⇔⁸14 ≤⌂∫

√⁹ ⌐╟ↄ ↕╣≡™√╙── ↕╣╢ ⅜╒≤╪≥⌂ↄ⌂∫≡™╢◐♃

ⱡⱥꜝ♃◗Ⱶⱶ◦≤♅ⱦⱴꜟ◒ⱦ◗Ⱶⱶ◦│⁸ ╙ ↕╣⌂⅛∫√⁹ ⁸ ⌐

⅜ ⅎ≡™√Ɫ◒◘fi♪►●Ⱡ♫●ⱢⱠ◌◒◦│⁸ ┬╡⌐ ⅜ ↕╣

√ 2- 5- 5 ⁹ 

 

2- 5- 2  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

7/23 8/7 7/27 8/26 7/31 8/1 8/2 7/24 8/3 7/5 8/1 8/1 7/31 8/3 7/31

Carabus arboreus 1 1 1

Carabus procerulus 1

Trechus sp. 1

Trechiama lewisi 1

Bembidion sp. 112 1 27 1 9 13 41 15 20 35 3 2 4 4

Myas aurescens 1

Pterostichus oblongopunctatus 4 10 3 14 9 11 6 1 1 17 8 5

Pterostichus janoi 1 2 1 2

Agonum Agonum sp. 119 55 1 6 3 27 8 43 8 3 7 13 5 2

Xestagonum xestum 1

Pristosia aeneola 1

Synuchus takeuchii 1

Amara chalcites 1

Oiceoptoma thoracicum 4 1 1 3

Atheta sp. 1 1 1 2

Aleocharinae Gen. sp. 1 1

Philonthus sp. 3 5 3 9 3 3 2 1

Homotechnes motschulskyi 1 5 1 1 2 16 9 7 3 2 2 4

7 3 7 4 7 4 7 7 6 5 6 6 7 6 3

244 3 104 4 22 21 112 46 85 54 11 14 42 18 11

20102009

 

 

2- 5- 3  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

7/23 8/7 7/27 8/26 7/31 8/1 8/2 7/24 8/3 7/5 8/1 8/1 7/31 8/3 7/31

Carabus arboreus 1 1 1 3 1 1

Trechus sp. 1 1 1 1

Bembidion fujiyamai 35 5 4 3

Bembidion sp. 122 3 59 9 136 199 72 21 24 29 30 48 194 29

Myas aurescens 1 2 1 1

Pterostichus oblongopunctatus 1 1 2 1 1 2 3 1 4 1 1 1 2 2

Agonum Agonum sp. 5 16 1 1 31 3 15 3 12 8 3

Nicrophorus investigator 1

Nicrophorus montivagus 1

Nicrophorus vespilloides 1

Philonthus sp. 1 1 1 1

Homotechnes motschulskyi 25 12 3 14 102 5 3 18 35 29 11 22

Mucromorphus miwai 1 1

Scepticus insularis 1 1

7 2 5 2 8 7 7 7 5 2 4 6 6 6 6

190 4 90 6 21 187 310 100 29 28 49 69 92 217 58

20102009
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2- 5- 4 ˣ 
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

8/26 7/31 8/1 8/2 7/24 8/3 7/5 8/1 8/1 7/31 8/3 7/31

Carabus arboreus - - - 2 2 1 1 1

Leistus subaeneus - - - 1 1

Myas aurescens - - - 1 1

Pterostichus janoi - - - 9 1 11 15 5 8 3 6 11 4

Agonum kitanoi - - - 2 3 1 1

Xestagonum xestum - - - 1 1 1 1

Synuchus takeuchii - - - 2

Nicrophorus investigator - - - 1

Nicrophorus montivagus - - - 1 1

Nicrophorus vespilloides - - - 1 1

Oiceoptoma thoracicum - - - 1

Atheta sp. - - - 1 1 1

Byrrhus  fasciatus - - - 1

Homotechnes motschulskyi - - - 1 1

- - - 2 3 3 3 4 4 4 1 5 4 3 4

- - - 3 12 4 13 21 8 11 3 10 14 6 4

2009

- - -

2010

 
 

2- 5- 5 ˣ 
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

7/23 8/7 7/27 8/26 7/31 8/1 8/2 7/24 8/3 7/5 8/1 8/1 7/31 8/3 7/31

Carabus arboreus 6 2 2 5 6 12 15 1 13 1 9 5 1 1

Leistus subaeneus 1

Nippononebria pusilla 7 3 9 2 2 4 1 1

Trechus sp. 2 11 2 1 7 3 1 1

Bembidion fujiyamai 63

Bembidion sp. 11 11 4 5 4 35 20 18 26 81 9 28 27 3

Myas aurescens 2 1 1

Agonum Agonum sp. 4

Agonum kitanoi 2 8 4 1 32 2 7

Xestagonum xestum 4 30 15 17 14 11 19 12 7 11 15 7 1 5

Harpalus solitaris 1 3 2 1

Nicrophorus montivagus 1

Nicrophorus vespilloides 1 1

Platydomene hakusana 2 1 9 2 1 4

Byrrhus  fasciatus 2

Mucromorphus miwai 1

Homotechnes motschulskyi 1

Elateridae Gen. sp. 2 2 1

6 1 9 7 7 6 8 6 7 4 6 8 6 4 5

31 63 62 47 33 36 99 66 37 49 97 44 43 31 14

2009 2010

 

 

 

2021 │⁸ ≢│ ⅜ ⌐ ⌂ↄ⁸ ⱪ꜡♇♩╩ ∂√ ה

│≤╙⌐ ≢№∫√⁹2021 │⁸ ↑─ ╛ ─ ⁸ ⌐ ≤

═≡ ∫√ ™│⌂⅛∫√↓≤⅛╠⁸2021 ─ ה ⅜≤ↄ⌐ ⌂⅛∫√ ≤

⇔≡↓╣╠─ⱬכ☻ꜝ▬fi⅜ ⌐ ⇔≡⅝≡™╢↓≤⅜ ⅎ╠╣╢⁹ ⌐⁸

│ ⅛╠ ⌂ ╩ ⇔≡⅔╡⁸↓╣│ Ɫ▬ⱴ♠ ─ⱪ꜡♇

♩≢ ₁⌐ ⅜ ⇔≡™╢√╘≢№╢⁹ ⁸ │ ⅜ ⅝ↄ ⌂

│ ≢№╢⅜⁸ ─ ≤ ─ ╩ ∆╢≤ ─ ⅜╛╛

⌂™⁹ ─ⱬכ☻ꜝ▬fi─ ╩ ╠⅛⌐∆╢√╘⌐│⁸↕╠⌂╢ ─

⅜ ≤ ⅎ╠╣╢⁹ 

ﬞ ─ ≢│⁸ ⌐ ≤↕╣╢ Agonum ─ ╛◖●◦ꜝ

ⱢⱠ◌◒◦ ─ ☿fi♃כ 2020 ╩ ╗ ─

⅜ ⇔⁸ ─ ⅜ ╠╣≡™╢⁹ │⁸ ─ ╩ ∂≡
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─ ╩ ↑╛∆™ ≢№╡⁸ ⅛ ─ ─℮∟╟╡ ─ ™

ﬞ ≢ ⇔≡ ─ ⅜ ∂ ╘≡™╢ ⅜ ⅎ╠╣╢⁹ 

ﬞ ≢╙⁸ ⌐ ≤↕╣╢♅ⱦⱴꜟ◒ⱦ◗Ⱶⱶ◦╛♠ꜘ⸗ꜞ

ⱥꜝ♃◗Ⱶⱶ◦ ☿fi♃כ 2020 ╩ ╗ ─ ⅜

⇔⁸ ─ ⅜ ╠╣≡™╢⁹ │⁸ ⅜ ™√╘ ─ ⅜ ⇔ↄ⁸

⌐≤∫≡ ─ ≢ ╙ ⇔™ ≢№╢≤ ⅎ╠╣╢⁹∕─√╘⁸

ה ⌐╟╢ ─ ╙ ∂╛∆™ ⅜№╢⁹√∞⇔⁸ ─

⌂ ─ ╙ ↑╛∆™≤ ⅎ╠╣⁸ ─ │╟╡ ⌐ ℮ ⅜№

╢≤ ⅎ╠╣╢⁹ 

2020 ⌐│⁸ ⌐ ⌐ ∆╢◒꜡♫●○◘ⱶ◦≤ⱴꜟ●♃◗Ⱶⱶ◦⅜⁸

ⱪ꜡♇♩─ ≢│ ╙ ─ ™ ﬞ ≢⁸ ≤⇔≡ ╘≡ ↕╣√⁹ │

↓╣╠─ │ ↕╣⌂⅛∫√⅜⁸ ─ ─ ┼─ ⅜ ∂≡™⌂™⅛⁸

╙ ⇔≡™ↄ ⅜№╢⁹ 

 

  

☿fi♃כ 2020 ⸗♬♃ꜞfi◓◘▬♩ 1000

2008- 2017 ≤╡╕≤╘ pp.78- 81. 
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┘ ▪ꜟⱪ☻ ﬞ ◘▬♩⌐⅔™≡⁸ √╣↕♩fi►◌≢♩כꜟ

ⱴꜟⱢ♫Ᵽ♅ ─ ⁸♩☻כ◌⁸ ╩ ⇔⁸↓╣╕≢ ╠╣√ ≤ ⇔√⁹

╕√⁸ⱴꜟⱢ♫Ᵽ♅ ─ ╩ ⅛╠ ∆╢√╘⁸ ⌐ ⇔√ⱴꜟⱢ♫Ᵽ

♅ ─ ─ ⌐≈™≡╙ ⇔√⁹ 

 

 

ᵑ ⌐⅔↑╢ⱴꜟⱢ♫Ᵽ♅ ─  

◘▬♩≢│⁸ ⁸ ≤╙⌐◄♂♫●ⱴꜟⱢ♫Ᵽ♅⁸◄♂♩ꜝⱴꜟⱢ♫Ᵽ♅⁸

▪◌ⱴꜟⱢ♫Ᵽ♅⁸◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅⁸◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ─ ⅜

↕╣√⁹ ≢№╢☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅⌐≈™≡│⁸ ⌐⅔™≡│

⁸ ≤╙⌐ ≢№∫√ 2- 6- 1 ⁹ 

⌐≈™≡⁸ ┘ ─≥∟╠─ⱪ꜡♇♩⌐⅔™≡╙ ⅛╠

╩ ⌐ ™ ≤⌂∫√ 2- 6- 2⁸3⁸ 2- 6- 1⁸2 ⁹ ⌐⅔™≡│⁸ ⅛

╠ ╩ ∂≡⁸ ♩כꜟ⌐ ⌐⅔™≡ ⅜ ↄ ♩כꜟ⁹√╣↕ ≢│⁸

⅛╠ ⌐⅔™≡⁸╕≤╕∫√ ⅜ ↕╣√⅜⁸∕─ ─ ≢│⁸

│ ™ ╩ ↕∏⁸ ⅛╠│ ↕╣⌂⅛∫√ 2- 6- 4 ⁹ ♩כꜟ⁸│≢

♩כꜟ┘ ⌐⅔™≡ ⅜ ↄ ♩כꜟ⁹√╣↕ ≢│ ♩כꜟ⁸ ≢│

⅛╠ ♩כꜟ⁸ ≢│ ⅛╠ ⌐⅔™≡ ⅜ ™

≤⌂∫√ 2- 6- 5 ⁹ 

⌐≈™≡⁸ ⁸ ≤╙⌐◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅⅜ ≤⌂∫≡™√

2- 6- 2⁸3⁸ 2- 6- 1⁸2 ⁹↓─ │⁸ⱪ꜡♇♩ ∞↑≢│⌂ↄ⁸ ≢ ≡╙╒╓

─ ≤⌂∫√⅜⁸ ⌐⅔™≡│⁸◄♂♫●ⱴꜟⱢ♫Ᵽ♅╙╒╓ ↕╣≡⅔╡⁸

⅛╠ ⌐⅔™≡│⁸◄♂♫●ⱴꜟⱢ♫Ᵽ♅⅜ ∆╢↓≤╙№∫√⁹ ─

↔╤⅛╠│⁸◄♂♫●ⱴꜟⱢ♫Ᵽ♅≤◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ≤⁸◄♂ⱥⱷⱴ

ꜟⱢ♫Ᵽ♅⅜╒╓ ↕╣≡™√⁹╕√⁸ ⌐⅔™≡│⁸◄♂○○ⱴꜟⱢ♫Ᵽ

♅⅜ ⇔√ 2- 6- 2⁸3⁸ 2- 6- 1⁸2 ⁸2021│≡™≈⌐♩☻כ◌⁹ ─ ╩ ∂≡⁸

≤ ≤╙⌐ ⅝Ᵽ♅╩ ≤⇔≡ ↕╣√⁹ ⅝Ᵽ♅ │♩☻כ◌─ ⌐⅔™

♩כꜟ│≡ ≢⁸ ≢♩כꜟ─≡═∆│≡™⅔⌐ ↕╣√⁹ ⌐⅔™≡│⁸◄♂♫

●ⱴꜟⱢ♫Ᵽ♅⁸◄♂○○ⱴꜟⱢ♫Ᵽ♅⁸◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅─ ⁸ ⌐⅔™≡│⁸

◄♂○○ⱴꜟⱢ♫Ᵽ♅≤◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅─ ⌐≈™≡⁸ Ᵽ♅≤ Ᵽ♅─

⅜ ↕╣√ 2- 6- 4⁸5 ⁹ 

∕╣∙╣─ⱪ꜡♇♩⌐≈™≡ ─ ─ ≤ ∆╢≤⁸ ♩כꜟ⁸≡™⅔⌐

│ ─ ⅜№╢╙── │ ↄ⁸ ⌐≈™≡│⁸◄♂♩ꜝⱴꜟⱢ♫Ᵽ

♅⅜ ↕╣⌂™ ⅜№╢⅜⁸◄♂♫●ⱴꜟⱢ♫Ᵽ♅⌂≥╩ ≤⇔⁸ ⅜ ⇔

≡ ♩כꜟ⁹╢™≡⇔ ♩כꜟ⁸│ ⌐ ═╢≤ │ ⌂ↄ⁸ ⌐≈™≡

│◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅╛◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ⅜ ⇔≡ ⇔≡⅔╡⁸

2019 ⁸ ⇔≡▪◌ⱴꜟⱢ♫Ᵽ♅╙ ↕╣⁸2021 │◄♂♩ꜝⱴꜟⱢ♫Ᵽ♅≤◄

♂♫●ⱴꜟⱢ♫Ᵽ♅╙ ↕╣√ 2- 6- 6 ⁹ ♩כꜟ⁸≡™⅔⌐ ≢◄♂♫●ⱴꜟⱢ
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♫Ᵽ♅≤◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ♩כꜟ⁸⅜ ⁸ ≢◄♂○○ⱴꜟⱢ♫Ᵽ♅⌂≥

⅜ ⇔≡ ↕╣≡™╢ 2- 6- 7 ⁹╕√⁸ ≢ ⇔≡ ↕╣≡™

╢◄♂♩ꜝⱴꜟⱢ♫Ᵽ♅│ ≢─ │ ⌂ↄ⁸2021 ⌐⅔™≡╙ ≢│ ↕

╣≡™⌂™ ⌐⅔™≡⁸ ─╖ ↕╣≡™╢ 2- 6- 5⁸6⁸7 ⁹ ─ⱴ

ꜟⱢ♫Ᵽ♅ ─ ≢ ♩כꜟ≥╢ ⌐⅔™≡ ↄ ↕╣≡⅔╡⁸2021 │

─ ♩כꜟ⌐╡ ⅜ ╙ ™ ≤⌂∫√ 2- 6- 7 ⁹ 

 

2- 6- 1  
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2- 6- 2  

7/6 7/11 7/19 7/25 8/4 8/9 8/15 8/20 8/30 9/6

3 21 14 161 281 295 107 25 5 912

1 7 7 3 1 19

2 3 1 6

4 50 45 214 236 178 111 60 20 918

5 4 4 21 23 28 10 4 99

0

0 12 77 60 389 546 499 246 96 29 1954

0 3 4 3 5 5 4 3 4 3 5

2021

 
 

 

2- 6- 3  
5/23 R2 R3 5/27 6/3 6/14 R3  

5/23 5/27 6/3 6/14 6/19 6/26 7/4 7/10 7/17 7/24 7/31 8/7 8/13 8/21 8/28 9/5

6 10 9 16 10 23 14 14 102

1 1

3 2 1 2 3 5 2 2 1 2 23

1 3 1 2 4 21 71 77 46 27 32 18 31 334

26 3 1 6 3 15 17 8 18 25 9 131

0

0 0 29 3 7 1 3 10 32 84 106 81 48 74 59 54 591

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

2021
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2- 6- 4  

7/6 7/11 7/19 7/25 8/4 8/9 8/15 8/20 8/30 9/6

W1, Q2 W20, Q1 W14 W149, Q1, M10W263, Q1, M17 W263, M32 W91, Q1, M15 W17, Q3, M5 W4, M1

W1 W5, Q1 W7 W3 W1

W1 W1 W1

W3, Q1 W17 W167, M18 W190, Q1, M38 W130, M43 W72, Q1, M33 W26, Q1, M33 W11, M9

W2, Q3 W12 W2, M1 W16, M5 W16, M7 W27, M1 W9, M1 W3, Q1

0 12 39 27 355 539 494 241 96 29

0 3 4 3 5 5 4 3 4 3

W1

W1

W1 W2

W33 W33 W29 W7 W5 W5

W4 W1

0 0 38 33 34 7 5 5 0 0

0 0 3 1 5 1 1 1 0 0

2021
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2- 6- 5  
5/23 R2 R3 5/27 6/3 6/14 R3  

5/23 5/27 6/3 6/14 6/19 6/26 7/4 7/10 7/17 7/24 7/31 8/7 8/13 8/21 8/28 9/5

W7 W6 W7, M1 W2 W1

Q3 Q1 Q1 W2

Q1 Q2 Q2 Q3 W3 W2 M1 W1, M1 W2 W1

Q25 Q1 W2, Q2 W2 W2 W1 W1

0 0 28 2 4 0 2 7 3 7 12 11 3 3 2 2

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

W3 W4 W2 W1 W3 W2

Q1 W3 W1 W1 W2 W1

W1 W8 W52, Q1 W54 W25 W6, M2 W17 W9 W3, M2

Q1 Q2 W12 W10 W8 W15 W5

- 0 1 1 2 0 0 1 8 59 67 40 12 26 28 12

- 0 1 1 1 0 0 1 1 3 3 4 3 3 4 3

W6 W3 W4 W6 W20, M1 W11 W10, M2

W1

W2 W2 W1 W1 W1

Q1 Q1 W10 W18 W21 W17, Q1, M2 W19 W13 W6, M1 W21, M4

Q1 Q2 W3 W1 W5 W7 W10 W8, Q1, M1 W3

- - - - 1 1 1 2 21 18 27 30 33 45 29 40

- - - - 1 1 1 1 4 1 4 4 4 4 4 3

R2

R3

R1

2021
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2- 6- 1   

 

 

 

2- 6- 2   

5/23 R2 R3 5/27 6/3 6/14 R3  
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2- 6- 6     

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

8/6 8/12 8/3 8/9 8/8 8/14 8/7 8/8 8/14 8/2 8/4

W19 W335 W122, Q3 W362, M28 W163 W119, Q1, M5 W59 W70, Q1, M3 W120, M6 W87, Q2, M6 W149, Q1, M10

W2 Q1 W9 W1 W1 W2 W5, Q1

W3 W10 W6, M4 W2 W1 W1 W1 W11 W4, M1 W12, M2 W1

W59 W66 W136, M18 W113, M29 W62, M2 W12,M5 W128, Q2, M13 W49, M1 W41, M3 W45, M44 W167, M18

W45 W3 W85 W7, Q1, M2 W3 W34,Q1 W1 W159 W32, M4 W60 W2, M1

126 416 375 553 232 179 204 296 211 258 355

4 5 5 5 5 5 4 5 4 4 5

W1 W6 W1 W1

W1

W1 W3 W1 W5 W2

W14 W1 W56, M5 W1 W12, M9 W1 W30 W5 W1 W68, M44 W29

W4 W24 W3 W1 W6 W2 W6, Q1 W19 W1

20 1 94 4 23 7 32 12 2 92 34

4 1 4 2 3 2 2 2 2 3 5

R1
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2- 6- 7  

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

8/6 8/6 8/12 8/6 8/9 8/4 8/6 8/7 8/6 8/2 8/9 8/7

W1 W4 W7, M1 W4 W4 W6 W6 W6 W7, M1

W1 W2, M4

W1 W4, Q1 W1 M1

W4 W4 W38 W5 W4 W11 W1 W8 W2 W2

5 0 5 48 14 4 8 17 1 14 14 11

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

W5 W4 W16 W1 W16 W1 W1 W4

W1

W1 W15 W9 W4 W2 W1 W16 W29, M1 W1

W5 W7 W29, M1 W15, M1 W37, M1 W5 W6 W1 W23 W53, M1 W25

W1 W18 W9 W51 W111 W4 W6 W5 W11 W11 W19, Q1, M1 W10

2 43 20 106 131 43 28 14 13 50 106 40

2 4 3 4 3 3 4 4 3 3 4 4

W2 W27 W7 W4 W2 W1 W1 W1 W34 W4

W1 W8 M1 W5 W1 W1 W2 W7, M3 W1

W2 W1 W18 W5, M2 W5 W4 W5 W1 W1 W8, M4 W17, Q1, M2

W17 W2 W37, Q1, M1 W6, M1 W4 W1 W4 W48, Q1 W15 M2 W5

22 30 72 19 16 5 11 52 19 58 30

4 3 4 4 4 2 4 4 4 4 4
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ᵒ ▪ꜟⱪ☻ ﬞ ⌐⅔↑╢ⱴꜟⱢ♫Ᵽ♅ ─  

▪ꜟⱪ☻ ﬞ ◘▬♩≢│⁸ ─ ⌐⅔™≡ⱥⱷⱴꜟⱢ♫Ᵽ♅⁸○

○ⱴꜟⱢ♫Ᵽ♅─ ⅜ ↕╣√ 2- 6- 8 ⁹2013 ⌐ ↕╣√♩ꜝⱴꜟⱢ♫Ᵽ♅⁸

2016 ≤ 2018 ⌐ ↕╣√♫●ⱴꜟⱢ♫Ᵽ♅⁸2017 ≤ 2019 ⌐ ↕╣√♬♇ⱳfi

ꜘ♪ꜞⱴꜟⱢ♫Ᵽ♅│ ↕╣⌂⅛∫√⁹ ─☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅⌐≈

™≡╙ ↕╣⌂⅛∫√⁹ │⁸ⱥⱷⱴꜟⱢ♫Ᵽ♅≢№∫√ 2- 6- 9 ⁹ ⌐ ╦╣

√ ≤ ∆╢≤⁸2013 ⁸ ⌐≈™≡│ⱥⱷⱴꜟⱢ♫Ᵽ♅╩ ⌐╛╛ ↄ

↕╣≡™╢ 2- 6- 10 ⁹ 

 

2- 6- 8  

 

 

2- 6- 9  

W14 W1 W1

W1

15 1 1

2 1 1

2021

7/24

 



 

105 

 

2- 6- 10  

2010 2012 2013 2015 2016 2017 2019 2021 2018 2010 2013 2015 2016 2017 2018 2019

7/19 7/24 7/12 7/29 7/26 7/28 7/24 7/30 8/4 8/16 8/19 8/20 8/9 8/17 8/9

W1 W1 W3

W1

W1 W18, Q1 W5 W14, M2 W8 W38 W14 W43 W3 W35 W7 W24 W10 W7 W34

W2 W2 W1 W1 W9 W2 W4 W2 W1

Q2 M1

3 21 5 17 0 8 40 15 53 5 40 7 27 12 10 34

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

W28 W25, Q2 W1 W2 W4 W21 W1 W2 W2

W4 W1 Q1, W3 W1

32 28 1 2 0 4 25 1 1 2 0 0 0 0 0 2

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

W20 W17 W5, M1 W5 W18 W1 W1

W1 W2 W1 W1

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

2 2 1 1 - 1 2 1 1 0 0 0 0 0 0 0
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ᵒ ─   

 ◘▬♩─ ≢⁸2021 ─ 12 ℮∟ │ ─ ─ ≢ ↕╣√

│ 26 ≢⁸ ╘≡ ↕╣√ │⁸◖ꜜ►ꜝ◒♠♠☺⁸Ⱶꜘⱴꜘ

♫◑≤◦꜡◘ⱴ♬ꜜ⸗◑≢№∫√⁹ ─ ⅜ ⅛∫√─│ 25 ─ 13 ⁸

19 ─ 10 ≢№∫√⁹ ⌐╟╡ ─ │ ⇔√⅜⁸ ⅜ ™

│⁸♅◦ⱴ▪◙Ⱶ─ 1, 361 ⁸ ™≢♫●Ᵽ◐♃▪◙Ⱶ─ 356 ≢⁸↓╣╠⅜

─ 90 ╩ ╘⁸ 15 ⌐ ⇔≡ ╠╣√ 2- 6- 11⁸ 2- 6- 3 ⁹  

 ◘▬♩─ ≢⁸2021 ─ 22 ℮∟ │ ─ ─ ≢ ↕╣√

│ 35 ≢⁸ √⌐ ↕╣√ │⁸◖ⱷⱣ♠●◙◒ꜝ≢№∫√⁹

─ ⅜ ⅛∫√─│ 31 ─ 13 ⁸ ≤ 17 ─ ─ 12 ≢

№∫√⁹ ⌐╟╡ ─ │ ⇔≡⅔╡⁸ │◄♂ⱡⱣ♇◖ꜘ♫◑⁸

24 │▪○ⱡ♠●◙◒ꜝ⁸ 13 │Ⱶꜘⱴ◘꞉▪◙Ⱶ─

⅜ ⅛∫√ 2- 6- 12⁸ 2- 6- 4 ⁹ 

 ▪ꜟⱪ☻ ﬞ ◘▬♩─ ﬞ ≢⁸2021 ─ ≢ ↕╣√

│ ≢⁸ √⌐ ↕╣√ │⁸♅fi◓ꜟⱴ≤◌ꜝⱴ♠♁►≢№∫√⁹

⅜ ╙ ⅛∫√─│Ɫ◒◘fiⱨ►꜡─ ⁸ ™≢◄♂◦○●ⱴ─ ≢№

∫√ 2- 6- 13⁸ 2- 6- 5 ⁹ 

 

2- 6- 11  

 

7/11 7/11 7/19 7/19 7/25 7/25 8/4 8/9 8/15 8/20 8/30 9/6

1 1

1 1

8 30 32 3 3 76

7 12 1 20

2 1 5 11 2 21

1 1 5 7 1 15

1 1

13 6 4 2 25

1 3 13 29 7 3 56

15 35 50

4 4

3 7 4 9 23

1 1 2 6 7 17

1 1

1 1

1 1

1 1

12 12 311 480 416 25 80 25 1361

13 21 9 17 5 1 66

2 1 3

6 6

1 3 1 5

1 31 46 62 3 10 3 156

1 1

3 3

1 1 1 3

11 2 74 84 60 99 389 546 499 29 96 29 1918

3 2 10 7 13 13 6 7 8 3 4 3

26

2021
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2- 6- 12  

 

 

6/3 6/3 6/14 6/14 6/19 6/19 6/26 6/26 7/4 7/10 7/10 7/17 7/17 7/24 7/24 7/31 8/7 8/13 8/13 8/21 8/28 9/5

10 10 1 21
18 59 1 78

3 1 4 1 3 1 13
1 1 2

3 4 7 2 4 20
1 1 3 2 1 3 4 1 1 17

2 1 3 1 1 8
1 2 3 6

1 1 1 6 1 1 11
1 1

3 3
2 2
1 1

1 1 2
1 7 1 9

1 1 2
37 27 62 45 11 27 24 13 3 249

1 1 3 8 4 2 19
13 8 21

1 1 1 3
1 1 1 3

1 1
4 5 1 1 1 12

2 8 10
1 4 11 12 12 11 51

3 2 5
1 1 2

5 2 2 9
2 2

5 5
9 29 43 29 27 39 176
1 1 4 12 14 10 42
1 1
2 1 2 5

1 7 5 6 8 1 1 1 30

28 75 3 9 3 8 1 5 1 6 12 32 19 84 58 106 80 48 78 74 58 54 842

2 4 3 5 3 4 1 3 1 3 6 12 5 9 8 13 12 6 6 8 5 4

2021

35
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2- 6- 13  

 

 

   

2011 2016 2021

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 7/24 8/9 7/30

1 1

1 1

2 2 4

5 20 25

50 40 38 24 6 3 1 36 1 1 200

7 5 5 6 5 28

1 1

1 1

3 3 1 7

2 2

10 10

1 1

1 1

2 2

1 3 2 2 8

3 7 2 7 4 1 2 2 5 3 36

6 1 6 13

24 2 33 2 61

1 2 1 1 5

2 1 1 10 4 9 10 17 14 6 74

1 1

1 1 2

1 3 16 2 22

1 1

1 1 1 3

1 5 4 1 11

1 1 2

1 1

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 76 35 17 549

4 3 3 3 7 7 1 3 6 6 2 7 4 2 6 3 9 8 8

3 7 86

2018

6
32

2017 2019

16

2010 2012 2013 2015

9 78 10
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2- 6- 3  
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7/1 7/8 7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2

2013

0

100

200

300

400

500

600

7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2

2014

0

100

200

300

400

7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2

2015

0

100

200

300

400

500

600

7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2

2021

0

100

200

300

400

500

7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2

2019

0

50

100

150

7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2

2011

0

100

200

300

400

500

7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2

2012

0

200

400

600

800

7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2

2016

0

200

400

600

800

7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2

2020



 

110 

 

 

0

5

10

15

20

7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2 9/9

2010

0

20

40

60

80

100

7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2 9/9

2016

2- 6- 4  

 

 

─

◌

☻
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╩

⇔
√
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2021



 

111 

 

 

0

5

10

15

20

25

30

7/10 7/17 7/24 7/31 8/7 8/14 8/21

2016

2- 6- 5  
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◘▬♩⌐⅔↑╢⁸ ─ │╒╓ ⇔≡⅔╡⁸ ┘ ⌐⅔™≡⁸2021

│↓╣╕≢⌐ ↕╣≡™╢ ⅜∆═≡ ↕╣√⁹ ─ ≤ ∆╢

≤⁸ ⌐ ≢│ ─ ─ │ ⅝™╙──⁸ ─ ⌐ ╦╣√

⅛╠─ │◄♂♫●ⱴꜟⱢ♫Ᵽ♅╩ ⌐⅔⅔╗⌡ ⇔≡™╢⁹2017 │◄♂ⱥ

ⱷⱴꜟⱢ♫Ᵽ♅⁸2018 ≢│◄♂○○ⱴꜟⱢ♫Ᵽ♅⅜ ⇔≡⅔╡⁸2021 ─ ⌐⅔

™≡│⁸◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅⅜ ⇔≡™√╙──⁸ ∆╢◄♂♫●ⱴꜟⱢ

♫Ᵽ♅╙╒╓ ↕╣√⁹ ⌐≈™≡│⁸ ⌐◄♂○○ⱴꜟⱢ♫Ᵽ♅≤◄♂ⱥⱷⱴ

ꜟⱢ♫Ᵽ♅╩ ⌐ ↔≤─ │╒╓ ⇔≡⅔╡⁸2021 │◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅

⅜ ⇔≡™√⁹↓╣╕≢─ ⅛╠↓─ ─ │ ╠⅛⌐⌂╡≈≈№╢╙─

─⁸ ⌂ ╛⁸ ─ ╛ ⌐╟∫≡ ─ ╙ ⅝™≤ ⅎ╠╣╢⁹

╟╡ ─ ™ⱴꜟⱢ♫Ᵽ♅ ─ ┘ ─ ╛ ╩ ∆╢√╘⌐│⁸

↕╠⌐ ─♃כ♦⌂ ⅜ ≤ ⅎ╠╣╢⁹☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅⌐≈™≡⁸

2021 ─ ≢│⁸↓╣╕≢⌐ ─№╢ ⁸ ≥∟╠⅛╠╙ ↕╣⌂⅛∫√⁹

⇔⅛⇔⌂⅜╠⁸ │ ⌐ Ᵽ♅─ ⅜№╢↓≤⅛╠⁸ ⅝ ⅝ ⌐⅔

↑╢ ⌐≈™≡⸗♬♃ꜞfi◓─ ⅜ ≢№╢⁹ 

▪ꜟⱪ☻ ﬞ ◘▬♩⌐≈™≡⁸2021 ─ ≢│⁸ⱥⱷⱴꜟⱢ♫Ᵽ

♅≤○○ⱴꜟⱢ♫Ᵽ♅─ ─ ⅜ ↕╣√⁹2017 ≤ 2019 ⌐ ↕╣√♬♇ⱳ

fiꜘ♪ꜞⱴꜟⱢ♫Ᵽ♅│ ↕╣∏⁸2013 ⌐ ↕╣√♩ꜝⱴꜟⱢ♫Ᵽ♅╙ ↕╣⌂

∫√⁹♩ꜝⱴꜟⱢ♫Ᵽ♅│ ⅛╠ ∆╢ ≢№╡⁸ ─ ╩ ∆╢℮ⅎ≢⁸

─ ╩ ∆═⅝ ≢№╢⁹ ⌐ ╦╣√ ─ ≤ ∆╢≤⁸ⱥⱷⱴꜟⱢ

♫Ᵽ♅⅜ ⇔≡ ⇔⁸ ⅝ ⅝ ◘▬♩≢ ⇔≡™╢↓≤⅜ ⅛╢⅜⁸ ↔≤─

╛ ⌂™ ⌐ ♃כ♦╢∆ ╩ ∆╢√╘⌐⁸ ╩♃כ♦⌐

∆╢↓≤⅜ ≢№╢⁹☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅─ │⁸ ⅝ ⅝ ↕╣⌂⅛∫

√⁹  

ⱴꜟⱢ♫Ᵽ♅ ─ ≤⇔≡│⁸ ⌂ ⅜∕╣∙╣─ ⌐ ∂≡ ↕╣≡

™╢↓≤⅜ ↕╣√⁹ ◘▬♩─ ≢│⁸♅◦ⱴ▪◙Ⱶ⅜ ↄ ↕╣╢⅜⁸

≤⁸ ▪ꜟⱪ☻ ﬞ ◘▬♩─ ﬞ ≢│⁸ ↕╣╢ ─ │⁸

╛ ⌐╟╡ ™⅜ ╠╣√⁹ │⁸ ﬞ ─ │ ⇔⅛≢⅝∏⁸ 30 ─

─ ╙ ╡╛ ─ ⅜№∫√√╘⁸ ≢ 17 ⇔⅛ ≢⅝⌂⅛∫√⁹

─ ╛ ╩ ∆╢⌐│⁸ ╩♃כ♦⌂ ∆╢ ⅜№╢⁹ 
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3- 1 1Ab   1,950m 

-30

-20

-10

0

10

20

30

40

7
/1

8
/1

9
/1

1
0

/1

1
1

/1

1
2

/1

1
/1

2
/1

3
/1

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0

/1

ϴ

ϴ

10cm ϴ

10cm ϴ

2020 2021

 

3- 2 1Bb   1,890m 

-30

-20

-10

0

10

20

30

40

7
/1

8
/1

9
/1

1
0

/1

1
1

/1

1
2

/1

1
/1

2
/1

3
/1

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0

/1

ϴ

2020 2021

 

3- 3 1Ca   1,840m
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3- 4 1Cb   1,840m 
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3- 5 1Db   1,970m 
 
b. ▪ꜟⱪ☻ ─ ⁸ ה  

3- 6 2Ca   2,840m 
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3- 7 2Ab   2,465m 

3- 8 2B   2,705m 
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3- 9 2Bb   2,705m 
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c. ▪ꜟⱪ☻ ﬞ ─  

3- 10 3Fa   2,654m 

 
d. ─ ⁸ ה  

3- 11 4A    2,448m 

3- 12 4Bb   2,580m 
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3- 13 4Cb   2,472m 

 3- 14 4Db   2,084m 

 

e. ▪ꜟⱪ☻ ─ ⁸ ה  
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3- 15 5Aa   2,880m 
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3- 16 5Bb  B  3,010m 
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3- 17 5 b  C  2,990m 
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3- 18 6Ba1   2,350m 
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3- 19 6Ba2   2,350m 
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3- 20 6Bb   2,350m 
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g.  
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h.   

│ 4Aa  2,448 ─╙─╩ ⁹ 

3- 24 4Bb   0  2,580m 
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3- 25 4Bb   5  2,580m 
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i.  

│ 5Aa 2,880 ─╙─╩ ⁹ 

3- 27 5Bb  B 0  3,010m 
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3- 30 5Jb  C 0  2,990m 

3- 31 5Jb  C 5  2,990m 

3- 32 5Jb  C 10  2,990m 

0

0.5

1

1.5

2

2.5

3

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0
/1

1
0ϴ

10cm

0

10

20

30

40

50

60

70

80

90

100

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0
/1

5ϴ

10cm

0

50

100

150

200

250

300

350

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0
/1

0
ϴ

10cm



 

124 

 

j.  

│ 2,350 ─╙─╩ ⁹ 

3- 33 6Bb   0  2,350m 
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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 

 



 

4 

 

 

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  

  

 

  

 



 

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  
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⸗♬♃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  
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╩ ∆╢ ⌐≈™≡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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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 



 

15 

 

 

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  
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⸗♬♃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 

 

 

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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ⱪ꜡♇♩↔≤─ ─  

   

 

 

 

  

ID 4Cd 

  

  

 

 

 

   

 

 

2011/7/1 8/10 10/12 

 

 

36.159607 

 136.759338 

 2,450 

 

GPS

 

GPS  

  

 

 

  

2012  
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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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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 ⌐╟╢ ≤─ ─  

─  

⌂≥⅛╠ ⅎ∏⁸ ≢

⅛╠ ↕╣╢ ⅜ ╕⇔™⁹ 

 

─  


