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◖▪◘▬♩ 20 ⅛ ⌐⅔™≡⁸ ≤⇔≡ ⁸ ─ ⁸

ה ─ ⁸ ─ ≤

╩ ⇔√⁹ ◖▪◘▬♩≢│⁸ ⅛ ⌐⅔™≡ ╩⁸ ⅛ ⌐⅔™

≡ ה ╩⁸ ⅛ ⌐⅔™≡ ╩ ⇔√⁹

≤ ┘ │⁸◖▪◘▬♩≢│ 20 ⅛ ⁸ 12

⅛ ⁸ ◖▪◘▬♩≢│ ⅛ ⁸ ⅛ ≢ ⇔√⁹ 

 

◘▬♩≢│⁸ ┘ ╩ ⇔√⁹2019 │ 67⅛

⁸ 14⅛ ⁸ 81⅛ ≢ ╩ ⇔⁸2019 ⌐≈™≡│⁸ 45⅛

⁸ 11⅛ ⁸ 56⅛ ≢ ╩ ⇔√⁹ 

 

◖▪◘▬♩ ┘ ◖▪◘▬♩⌐⅔↑╢ ≢│⁸2019 ≥╙⌐♃כ♦─≢╕

≠ↄ ─ ⁸╒≤╪≥─ ≢⁸ │ ⅛╠ ⇔≡™√⁹

2019 │ ≤ ═≡⁸ ⌐ ─ ⅜ ™ ⌐№∫√⁹

2018₩2019 │ ⌐ ⅜ ⅛∫√√╘⁸ ─ ⅜ ↕╣√ ≤ ⅎ╠

╣╢⁹2019 ─ ╛ │ ─ ≢№∫√⁹ 

 

◖▪◘▬♩ ┘ ─ ◖▪◘▬♩⌐⅔↑╢ ה ≢│⁸2018

╩♃כ♦─≢╕ ⇔√ ⁸2018 ─ ה כ♃ꜞ │

─ ≢№∫√⁹ ≢│⁸2012 ⌐ ⌐╟╢ ─ ─√╘⁸2013- 2015

│ ╟╡ ⅜ ⌂⅛∫√⅜⁸∕─ │ ⌐№╡⁸2017 ─ │

─ ╕≢ ⇔≡™╢⁹╕√⁸↓╣╕≢⌐ ─ ⌐ ≢ ™

⅜ ↕╣≡™╢ 8 ─℮∟⁸2018 │◦▬ ╛Ⱶ☼♫ꜝ⌐⅔™≡⁸

─ ⅜ ≢№∫√⁹ 

 

◖▪◘▬♩ ┘ ─ ◖▪◘▬♩⌐⅔↑╢ 2019 ─ ─ ⁸

4,482 167 ─ ⅜ ↕╣√⁹ ⌂ ○◘ⱶ◦ ⁸◦♦ⱶ◦

⁸ⱢⱠ◌◒◦ ⁸☿fi♅◖●Ⱡ ─ │ 95 ⁸○◘ⱶ◦ ─ │ 71 ≢

№∫√⁹○◘ⱶ◦ ⁸☿fi♅◖●Ⱡ ⁸◦♦ⱶ◦ ⁸ⱢⱠ◌◒◦ ⅜ ─

∕╣∙╣ 51 ⁸17 ⁸17 ⁸12 ╩ ╘≡™√⁹ ─ │ ⌐

⌂ↄ⁸ ─ ─◘▬♩≢ ─ ╟╡ ⌐ ⌂⅛∫√⁹ ⌂ ─

≢│⁸ ≤ ⁸○◘ⱶ◦ ○◘ⱶ◦ ⅜ ≢ ⁸ ≢

╩ ⇔⁸ ⌂ ≢ ─ ™ Pterostichus ♫●◗Ⱶⱶ◦ ⅜ ה

≢ ╩ ⇔√⁹ ⁸ ⌂ ≢ ⅜ ↄ⁸ ⌂ ⅜╖
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╠╣≡™√Synuchus ♠ꜘⱥꜝ♃◗Ⱶⱶ◦ │⁸╒≤╪≥─◘▬♩≢ ⅜

╟╡ ⌐ ⌂⅛∫√√╘⁸ ╩ ∆◘▬♩⅜ ⇔√⁹

─ │⁸ ╩ ⌐ ─ ─◘▬♩≢ ╩ ⇔√⁹2012

⌐ ™ ╩ ↑√ ◘▬♩≢│⁸ ┘ ⅜ ─

⌐ ╡≈≈№╢ ⁸ ─ ה │ ⌂ ⅜ ™≡™√⁹

☻כ꜡ꜟ☿─ │⁸ ─ ≢ ↄ⁸ ─ꜟכ◔☻ ≢│

┘ ≤ ⌂ ─ ⅜ ╘╠╣√⁹⇔⅛⇔⁸ ╩ ↄ ≢│⁸

≢─ ─ ™⅜⁸ ≤⇔≡ ה ─ ⌐╟∫≡╙√╠↕╣≡™

╢↓≤⅜ ↕╣√⁹ 

 

2018 ┘ 2019 ⌐⅔↑╢ ─ ⌐≈™≡ ╩

⇔√⁹ 

 

─◖▪◘▬♩ ┘ ◖▪◘▬♩⌐⅔↑╢ ┘Ᵽ▬○ⱴ☻─ ⌐≈™≡⁸

↓╣╕≢─ ─ │⁸ ⅜ ╣≢ ∆╢ ╛⁸ ╣≢ ⇔ ∆╢♠

◓Ⱶ ╛▪♩ꜞ ─ ─ ─ ⅛╠⁸ ⅜ ⅝™↓≤⅜ ⅛∫≡™╢⁹

2018 ─◖▪◘▬♩ ┘ ◖▪◘▬♩⌐⅔↑╢Ᵽ▬○ⱴ☻│⁸ ╖⅛╛

╛ ™ ≤⌂∫√⅜⁸ ⁸ ⁸ ≢Ᵽ▬○ⱴ☻⅜ ╟╡ ╘≢№∫√

⅜⁸↓╣│▪♩ꜞ⅜ ↕╣≡™╢↓≤⌐╟╢⁹ ╙▪♩ꜞ⅜ ≤⌂∫≡

™√⁹ ≢│⁸ ⁸Ᵽ▬○ⱴ☻ ╙ ≥⅔╡≢№∫√⁹ ↕╣≡™╢

◦◌─ ≢ ⌐ ⅜ ∂⁸ ─ ∞↑≢⌂ↄ⁸∕╣╠─ ⌐

∆╢♠♠♪ꜞ─╟℮⌂ ╙ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫≡⅝√⁹ ╙⁸

≤ ╩♃כ♦─ ⇔≡™ↄ↓≤≢⁸↓℮⇔√ ≤∕╣╩╙√╠∆ ╩

╠⅛⌐∆╢↓≤⅜ ≢⅝╢⁹ 

 

◘▬♩│ ⅜ ╣ ╦╢⅜⁸ ◘▬♩─ ─ │ ⅜

⌂™↓≤⅜ ⅛∫≡⅔╡⁸ ─♃כ♦ ⅜ ≤⌂∫≡™╢⁹ ⁸

◘▬♩│⁸ ─ ⅜ ⌂™√╘⌐ ⅜ ⅝ↄ⁸ ─ │

─ ╩ ⇔≡ ∆╢─⅜ ≤™℮↓≤⅜ ╠⅛≤⌂∫≡™╢⁹ ↕

╣√ │ 2019 ⁸2018 ≤╙⌐ ╖≢⁸ ⁸ ≤╙

⌐ ≤ ─ ╩ ⇔≡™√⁹ ⌐│⁸↓╣╕≢ ─ ⅜ ⇔≡

⅜∫≡⅝≡™√◐ⱦ♃◐⅜►◓▬☻⁸◦☺ꜙ►◌ꜝ≤ ╪≢ ≤⌂∫√⁹ ◘

▬♩≢│⁸ ─ ≤ ─ ─ ⌐≈™≡⁸ ─ ≤

⇔√≤↓╤⁸ ─ ⅜№╡⁸ ⌂ ⅜№╢≤ ⅎ╠╣√⁹ │ ⅜

↕╣⁸●ⱦ♅ꜛ►⁸♁►◦♅ꜛ►│ ≢ ⌐ ⇔⁸ ╙ ⇔≡

™╢ ╩ ∆╢ ≤⌂∫√⁹ 
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Summary 

 

1. A tree census (species and girth of trunk at breast height), litter and seed trap survey 

(amount of litter and seed fall), ground-dwelling beetle census (species and 

abundance), and bird census with vegetation surveys were conducted at 20 core sites. 

As for sub-core sites, Tree censuses were also conducted at 4 sites, Litter and seed 

trap surveys were conducted at 2 sites, and ground-dwelling beetle censuses were 

conducted at 3 sites. Bird censuses and vegetation surveys were conducted at 20 core 

sites and 7 sub-core sites in breeding season, and 12 core site and 6 sub-core sites in 

wintering season. 

 

2. In 2019 bird censuses and vegetation surveys were conducted at 81 satellite sites (67 

forests and 14 grasslands) in the breeding season, and 56 sites (45 forests and 11 

grasslands) in the wintering season. 

 

3. In the tree census at the core and sub-core site, the aboveground biomass of trees 

increased from the start of the survey at almost all sites. Overall, the relative 

production rates of above ground biomass in 2019, estimated from the previous 

censuses, were higher than the average. Average temperatures over the past two 

years (2018-2019) have been higher than usual, which may have led to higher growth 

rates of trees. The recruitment and mortality rates in 2019 were within the normal 

range. 

 

4. In the litter- and seed-fall trap survey conducted at the core and sub-core sites, the 

amount of annual leaf fall and that of annual litter fall in 2018 were within the 

normal range at almost all sites. In the Yona plot, although the typhoon disturbance 

occurred at 2012 significantly reduced litter falls in the following years (2013-2015), 

litter falls increased and recovered to the pre-disturbance level by 2017. Castanopsis 

spp. and Quercus crispula, which have been found to exhibit high synchrony in 

inter-annual variability in seed production across distant regions, showed high seed 

production in some survey plots in 2018. 

 

5. In the ground-dwelling beetle census at the core and sub-core sites, 4,482 adult 

beetles were captured, of which 95 species of major families (Carabidae, Silphidae, 

Geotrupidae, Staphylininae), including 71 species of Carabidae, were identified. 

Carabidae, Geotrupidae, Silphidae and Staphylinidae accounted for 51%, 17%, 17%, 

and 12% of the total individuals, respectively. In approximately half of the monitoring 
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sites, the total catches of beetles in 2019 were significantly smaller than the averages 

among previous years. Among the major beetle taxa, Carabus showed increasing and 

decreasing trends in Hokkaido and Honshu, respectively, and Pterostichus, the 

dominant taxa in cooler forests, showed decreasing trends in Hokkaido and Honshu 

as in previous years. Since the catch of Synuchus, the dominant taxa in warmer 

forests, were significantly smaller than the averages among previous years in most 

sites, its nationwide increasing trend over the monitoring period became obscure. The 

species number of ground-dwelling beetles showed decreasing trends in 

approximately half of the monitoring sites mainly in Honshu. Carbon and nitrogen 

contents in surface soil kept decreasing after the severe typhoon disturbance in 2012 

in Yona, whereas forest floor vegetation cover and litter accumulation had recovered 

close to the levels before disturbance. Cellulose decomposition activity in winter was 

high in the sites in Ryukyu Islands, showing significant positive correlation with 

temperature and precipitation in a nationwide analysis. In the region excluding 

Ryukyu Islands, however, the results suggested that the variation in the 

decomposition activity among the sites may be mainly determined by factors other 

than temperature and precipitation. 

 

6. We analyzed investigation results of bird censuses obtained in the 2018 wintering 

season and the 2019 breeding season. 

 

7. The avifauna populations in wintering seasons, at the core and sub-core sites, had 

bigger fluctuations from year to year than during the breeding season, suggesting 

that the fluctuation may be due to variations in the number of winter visitors that 

migrate in flocks (e.g., Naumann’s Thrush and Brambling). In 2018, biomass trend 

were same as usual. But at some sites (Nasu-kogen site, Ogawa site and Chichibu 

site) biomass trend of were bigger than the average year. At these sites many 

Brambling (Fringilla montifringilla) were observed and the dominant species. In 2019 

breeding season, the numbers of birds and biomass were on average of recent years. 

The change in vegetation on the forest floor, due to damage caused by the feeding of 

Sika deer, affected not only birds breeding in the bushes but also brood parasites (e.g., 

Himalayan Cuckoo) who deposited eggs in their nests. It is necessary to follow 

long-term trends in order to determine stability in habitats. It is absolutely necessary 

to continue ongoing monitoring to clarify the relation of cause and effect between the 

avifauna and the vegetation. 

 

8. The survey sites have changed every year at the satellite locations; however, it is 
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known that the composition of the species occurrence at the forest site has little 

annual variation, and it is possible to compare the avifauna occurrence data over the 

years. Meanwhile, the grassland site has a large variation due to the small number of 

survey sites in a single year, and it is difficult to compare the data over a period of 

years. In the breeding season and wintering season, the trend of dominant species 

and appearance ratio of forest sites were the same as in the past. Narcissus 

Flycatcher (Ficedula narcissina) have been increasing in recent years, and had the 

same rate of apeparance as Japanese Tit (Parus minor) and Japanese Bush Warbler 

(Cettia diphone). Five alien species were recorded in total. The appearance of Hwamei 

(Garrulax canorus) and Red-billed Leiothrix (Leiothrix lutea), distributed in various 

sites, indicate the possibility that these species might have established populations. 
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 ⸗♬♃ꜞfi◓◘▬♩1000│⁸ ─ ₁⌂♃▬ⱪ─ ⌐≈™≡⁸ 1000─

◘▬♩⌐⅔™≡ ⇔≡ ╩ ™⁸ ─ ≤⌂╢ ─ ─ כ♦─

♃╩ ⇔≡™ↄ ≢№╢⁹ ה ⌐⅔™≡│⁸ ⁸

⁸ ╩ ≤⇔≡⁸2004 ⅛╠ ╩ ∫≡™╢⁹ 

⌂⅔⁸2015 ╟╡ ה ─ │₈⸗♬♃ꜞfi◓◘▬♩1000

₉≤⇔≡⁸╕√⁸ ─ │₈⸗♬♃ꜞfi◓◘▬♩1000 ₉≤⇔≡

∫≡™╢⅜⁸ ה ─ ─ ≤ ⌐ ╦╢╙─≢№╢√╘⁸

≢№╦∑≡≤╡╕≤╘≡™╢⁹ 

 

┘  

 

⸗♬♃ꜞfi◓◘▬♩1000 ─ ה ≢│⁸ │ ⁸

ה ⱪ♇ꜝ♩♪כ◦הכ♃ꜞ ⁸ Ⱨ♇

♩ⱨ◊כꜟ♩ꜝ♇ⱪ ⁸ ╩ ⇔≡™╢⁹ │ ◘▬♩⌐╟∫≡

⌂╡⁸ ┘ ─ ™⌐╟╡⁸◖▪◘▬♩⁸ ◖▪◘▬♩⁸ ◘▬♩─

─ ◘▬♩⌐ ⇔≡™╢ з- 2- 1 ⁹ 

 

з- 2- 1 ⸗♬♃ꜞfi◓◘▬♩1000─ ה ⌐⅔↑╢ ┘  

   

│ 

 

 ה

 

 

 

 

◖▪◘▬♩  ủ ủ ủ ủ 

◖▪◘▬♩ ⅔⅔╗⌡ 

⌐  

ủ   ủ 

◘▬♩ ⅔⅔╗⌡ 

⌐  

ủ   ủ 

 

⌂⅔⁸ ─ ─ │⁸₈и ─ ₉ ┘⌐₈й

┘ ─ ₉⌐⁸ ─ │⁸₈к ⱴ♬ꜙ▪ꜟ 2019

₉⌐ ∆⁹ 
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◘▬♩─  

 

◖▪◘▬♩ ┘ ◖▪◘▬♩─ │⁸₈и ◘▬♩─ ₉⌐⁸ ◘

▬♩─ │⁸₈й ◘▬♩─ ₉⌐ ∆⁹ 
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II ◖▪◘▬♩ה ◖▪◘▬♩  

┘  
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◘▬♩─  

 

ה♩▬◘▪◖ ◖▪◘▬♩│⁸ ─ ⌂ ♃▬ⱪ ⁸ ⁸

⁸ 1╛ ה ⁸ ⁸ ⁸

╩ ⇔⁸⅛≈ ─√╘─ 10 ─∆═≡─ ⌐ ↕╣≡™╢ 48◘

▬♩⁸62 ⁹ и- 1- 1⁸ и- 1- 2⁸ и- 1- 1⁸ и- 1- 2⁸ и- 1- 3 ⁹2019 │⁸ √

⌂◘▬♩─ │⌂ↄ⁸∆≢⌐ ↕╣≡™╢◘▬♩≢ ╩ ∫√⁹ 

2019 ⌐ ╩ ⇔√ │⁸ 24◘▬♩27 ⁸ ה

20◘▬♩21 ⁸ Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇ⱪ 21◘▬♩27

⁸ 27◘▬♩≢№╢ и- 1- 1 ⁹ 

 

 

 

 

                                                   
1 ≢│⁸ ≤│⁸ ─ ⅜ ─ ─ 60 ─ ╩ ∆⁹

≤│⁸ ─ ⅜ ─ ─ 40 ⁸60 ─ ╩ ∆⁹

≤│⁸ ─ ⅜ ─ ─ 40 ⁸⅛≈⁸ ─ ⅜

─ 60 ─ ╩ ∆⁹ ≤│⁸ ─ ⅜ ─ ─

40 ⁸⅛≈⁸ ─ ⅜ ─ 40 ╟╡ ⅝™ ╩ ∆⁹ 

и- 1- 1 2004- 2019 ה♩▬◘▪◖─ ◖▪◘▬♩ ┘ ─  

図中縦棒の黒塗り部分がコアサイト数、白抜き部分が準コアサイト数をそれぞれ示す。 
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и- 1- 1 ה♩▬◘▪◖ ◖▪◘▬♩  

 

 

ID 

 
 

 
 

 

 

 

*  
  

 

m  

 

 

 

(ha) 

1000 

 

2019  

 
 

 

 

 
 

200101 

 

  TM- DB1 DB 42.71  141.57  80  1.00 2004    

 

200102  
404  

TM- DB2 DB 42.69  141.59  64  1.20 2004 -  -   

200103  
308  

TM- DB3 DB 42.67  141.63  33  0.81 2004  -   

200104  
208  

TM- DB4 DB 42.70  141.57  85  0.45 2004 -  -   

200105  
 

TM- AT1 AT 42.68  141.61  43  0.20 2004 -  -   

200106  
 

TM- AT2 AT 42.67  141.59  36  0.20 2004 -  -   

200107  
 

TM- AT3 AT 42.71  141.58  50  0.23 2004 -  -   

200201 
 

  KM- DB1 DB 39.11  140.86  435  1.00 2004    
 

200202   KM- DB2 DB 39.11  140.85  445 -  -  2004 -  -  -  

200301   -  OS- EC1 EC 38.21  138.44  870  1.00 2004     

200401 
 

  KS- DB1 DB 37.98  138.52  125  0.25 2004  - $ - $ 
 

200402   KS- DB2 DB 38.01  138.48  350  0.25 2004 - $ -  -  

200501   -  OG- DB1 DB 36.94  140.59  635  1.20 2004     

200601 

 

 
 

CC- DB1 DB 35.94  138.80  1200  1.00 2004 - \  \  \  

 
200602  

 
CC- DB2 DB 35.91  138.82  1090  0.12 2004  -  -  

200603  
18 1

 
CC- DB3 DB 35.91  138.82  1090  0.10 2004 -  -  -  

200604   CC- AT1 AT 35.94  138.82  900  0.88 2004  -  -  

200701   -  FJ- AT1 AT 35.41  138.87  1015  
0.25

2  
2004  -  -   

200801   -  AI- BC1 BC 35.22  137.17  335  1.00 2004     

200901   -  AY- EB1 EB 32.05  131.19  490  1.00 2004     

201001 
 

  TN- EB1 EB 31.86  131.30  175  1.00 2004    
 

201002   TN- EB2 EB 31.38  131.26  26 -  -  2004 -  -  -  

201101   -  YN- EB1 EB 26.74  128.23  250  1.00 2004     

201201   -  UR- BC1 BC 44.37  142.28  335  1.05 2005     

201301 

 

  AS- DB1 DB 43.32  143.51  360  1.00 2005    

 201302   AS- DB2 DB 43.26  143.51  340  1.00 2005 ¶ ¶ -  

201303   AS- DB3 DB 43.29  143.50  380 # 0.6 2005 -  -  -  

201401   -  KY- DB1 DB 36.84  138.50  1495  1.00 2005     

201501   -  OT- EC1 EC 36.70  138.50  1730  1.00 2005     

201601   -  WK- EC1 EC 34.07  135.53  825  1.00 2005     

201701   -  IC- BC1 BC 33.15  132.92  560  0.95 2005     

201801   -  NP- DB1 DB 43.06  141.53  42  1.04 2005 -  -  -   

201901   -  HY- EC1 EC 39.54  141.50  1215  1.00 2005 -  -  -  -  

202001   - KK- DB1 DB 38.15  139.84  543  1.00 2005 -  -  -  -  

202101   -  NG- EC1 EC 35.93  137.46  1880  1.00 2005 -  -  -  -  

202201   -  KN- EB1 EB 35.16  139.01  600  1.00 2005 -  -  -  -  

202301   -  AM- EB1 EB 28.33  129.45  330  1.00 2005 -     

202401   -  OW- EB1 EB 26.68  142.16  290  1.00 2005 -  -  -  -  

202501   -  NB- EC1 EC 40.08  140.25  190 -  1.00 2006 -  -  -  -  

202601   -  AO- BC1 BC 38.25  140.85  120  1.00 2006 -     

202701   -  DI- DB1 DB 35.36  133.55  1110  1.00 2006 -  -  -  -  

202801   -  KA- EB1 EB 34.68  135.86  310  1.00 2006 -  -  -  -  

202901   -  KJ- EB1 EB 33.65  130.55  450  1.00 2006 -  -  -  -  

203001 
 

 -  YK- EB1 EB 30.37  130.39  150  1.00 2006 -  -  -  -  

203101 
 

  AU- EC1 EC 35.35  135.74  750  1.00 2007     

203102   AU- DB1 DB 35.35  135.74  720  1.00 2007 -  -  -  -  

203201   -  KG- EC1 EC 35.07  135.77  140  0.64 2007     
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и- 1- 1 ה♩▬◘▪◖ ◖▪◘▬♩ ⅝  

 

 

ID 

 
 

 
 

 

 

 

*  
  

 

m  

 

 

 

(ha) 

1000 

 

2019  

 
 

 

 

 
 

203301   -  HD- DB1 DB 34.70  133.92  110  1.00 2007 -  -  -  -  

203401   -  SN- EC1 EC 34.26  136.07  560  1.00 2007  -  -   

203501   -  TT- EB1 EB 34.15  129.22  160  1.00 2007 -  -  -  -  

203601   -  SD- EB1 EB 32.74  133.00  320  0.98 2007 -  -  ¶ -  

203701   -  YS- EC1 EC 30.31  130.57  1200  1.00 2007 -  -  -  -  

203801   -  OY- DB1 DB 35.96  138.76  1425  1.00 2008  \  \   

203901   -  TA- EC1 EC 43.66  143.10  975  1.00 2008 -  -  -  -  

204001   -  OZ- DB1 DB 39.64  140.89  460  1.00 2008 -  -  -  -  

204101   -  TK- DB1 DB 36.88  139.80  925  1.00 2008 -  -  -  -  

204201   -  KI- EC1 EC 35.72  137.63  1175  1.00 2008 -  -  -  -  

204301   -  TZ- DB1 DB 35.47  138.99  1150  1.00 2008 -  -  -  -  

204401   -  GR- DB1 DB 34.69  132.19  1150  1.00 2008 -  -  -  -  

204501   -  NS- DB1 DB 37.12  140.01  900  0.30 2009  -  -   

204601   -  TB- DB1 DB 36.23  140.10  780  1.00 2009 -  -  -  -  

204701   -  MY- EB1 EB 34.30  132.33  100  1.00 2009  -  -   

204801   -  IR- EB1( ) EB  24.35  123.90  140  1.00 2009 -  -  -  -  

204901   -  SI- DB1 DB 32.38  131.10  1190  1.00 2009  -  -   

* DB：落葉広葉樹林、EB：常緑広葉樹林、BC：針広混交林、EC：常緑針葉樹林、AT：人工林 

† 世界測地系（WGS84）。 

‡ 仁鮒水沢は2010年度より調査を中止した。  

$ 小佐渡サイトの豊岡プロットの落葉落枝・落下種子調査、地表徘徊性甲虫調査、キセン城プロットの毎木調査（5年

おきに実施）は2014年度より中止となった。 

¶ サイトの自主的調査による。 

# 足寄花輪プロット（自主調査）の毎木調査は、2016年まで毎年実施したが、2017年以降は5年ごとに変更となった。 

\  秩父サイト及び大山沢サイトは、台風19号（2019年10月11～12日頃）に伴う土砂崩落等の被害により、調査サイト

へのアクセス道路寸断等が生じ、10月以降の調査に欠測が生じた。 
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II- 1- 2 2014  

 

* 2010  

- 1- 2 1000  

複数調査区がある場合は毎年調査している調査区の森林タイプを表示している。 

* 仁鮒水沢は 2010年度で調査を終了した。 

 

№╡ ◖▪◘▬♩ 20⅛  
⌂⇔ ◖▪◘▬♩ 28⅛ *  

ỏ  
Ẽ  
₃  
ừ  
×  
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и- 1- 2 ה♩▬◘▪◖ ◖▪◘▬♩─ ─√╘─ ≤  
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表中の凡例は図Ⅱ- 1- 2 と同じ。また、括弧書きはコアサイトの複数ある調査区のうち一部が該当する場合。 

表中の「該当なし」又は「該当少ない」は、日本において、そこに該当する森林が「ない」又は「少ない」ことを表す。 

* ここではコナラやカンバ類などの陽樹が優占するなど、種類組成が人為による影響を大きく受けた森林を指す。 

** 仁鮒水沢は 2010年度より調査を中止した。 
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и- 1- 3 ה♩▬◘▪◖ ◖▪◘▬♩─ ⁸ ⁸ ♃▬ⱪ─  

暖かさの指数50℃・月は亜高山帯・亜寒帯常緑針葉樹林と冷温帯落葉広葉樹林の境界、85℃・月は冷温帯落葉広

葉樹林と暖温帯・亜熱帯常緑広葉樹林の境界とされている。図中の凡例は図Ⅱ- 1- 2 と同じ。 

* 仁鮒水沢は 2010年度より調査を中止した。 
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 ◘▬♩⌐⅔™≡ ⌐ ha 100 m × 100 m ─ ╩ ↑√⁹ ⌐ ⇔≡™

╢ ─℮∟⁸ ⅛╠⅔╟∕1. 3 m─ ↕ ≢─ ⅜15 cm ─╙─╩

≤⇔√⁹ ─ ⌐≈™≡⁸ ╩ ⇔⁸ ⁸ ⁸∕─ ╩

⇔√⁹ 

 ⌐╦√╢ ─√╘⌐⁸ ⇔√ ⌐│ ⅜≢⅝╢╟℮▪ꜟⱵ♃◓№╢™│♫

fiⱣכ♥כⱪ╩ ™≡ ╩ ⇔√⁹ ≢ ─ ⌐ ⇔√ ⌐≈™≡│⁸

⌐≈™≡ ₁⌐ ⇔√⁹ 

 │⁸◖▪◘▬♩─ ─ ≢│ ⁸◖▪◘▬♩─∕─ ─ ┘ ◖

▪◘▬♩─ ≢│⅔⅔╗⌡ ↔≤≤⇔≡™╢⁹ 

 

2019  

 2019 │⁸24◘▬♩ 27 ≢ ╩ ∫√ II - 2- 1 ⁹ ≤ │ ⌐⁸∕╣

─◘▬♩≢│⁸ ⅛╠ ⌐⅛↑≡ ╩ ∫√⁹⌂⅔⁸ ⇔≡™√ ◘▬♩─

Ⱪ♫ה▬♯Ⱪ♫ │ 2019 10 ⌐ ⇔√ 19 ─ ⌐╟╡⁸ ┼─▪◒

☿☻⅜ ≤⌂∫√√╘⁸ ╩ ⇔⌂⅛∫√⁹ 
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II - 2- 1. 2019 ⌐ ╩ ⇔√◘▬♩ ┘  

◘▬♩  
◘▬♩

♃▬ⱪ 
 ha   *1  

 ◖▪ -  1.05 4  786 13 

 ◖▪  1 11  970 32 

 ◖▪ 308  0.81 11  1087 31 

 ◖▪  1 9  590 28 

 ◖▪  1 10₩12  435 17 

◌♯ⱴ  ◖▪ ◌♯ⱴ  1 9  527 20 

 ◖▪ -  1 10  728 20 

 ◖▪  0.25 10  670 23 

 ◖▪ -  0.3 8  250 35 

 ◖▪ -  1.2 5  960 40 

◌ꜘ─  ◖▪ -  1 10  946 19 

⅔√─ ∆  ◖▪ -  1 10  550 8 

 ◖▪ Ⱪ♫ה▬♯Ⱪ♫  1 11  *2 
*2 

 ◖▪ ►♄▬◌fiⱣ  0.12 11  253 28 

 ◖▪  0.88 10  384 1 

 ◖▪ -  1 9  563 37 

 ◖▪ -  1 11  1296 37 

ⱡ  ◖▪ -  0.95 11  1623 44 

 ◖▪  1 9₩11  1081 27 

 ◖▪ -  0.64 12  1043 15 

 ◖▪ -  1 11  2200 36 

 ◖▪ -  1 11  1605 27 

 ◖▪  1 2  2100 55 

 ◖▪ -  1 1₩3  3000 57 

 ◖▪ -  0.5 10  630 27 

 ◖▪ -  1 9₩11  1478 50 

 ◖▪ -  1 7 ⁸2  2200 39 

 ◖▪ -  1 11  1254 47 

*1: 胸高周囲長 15 cm以上の幹数合計 

*2: 2019年 10月に発生した台風19号の被害で調査区へアクセスできず欠測。 
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ה  

ה (  

─ │⁸ ─ ╛ ─ ≤⁸ ⌂≥─

─ ─ ╩ ⅎ╢↓≤≢№╢⁹ │ ≢№╢√╘⁸ ─ ╛ ─

│ ⌐│ ╣⌂™⁹ ⁸ │ ⇔⌂™√╘⁸ ─ ╛

⌂≥─ ─ ⅜⁸ ─ ╛ ╩ ↕∑╢≤ ≢⅝╢⁹↓℮⇔√ │⁸

─ ╛ ⌐ ⇔⁸ ⌐│ ╛ ╩ ↕∑╢⁹ 

↓─╟℮⌂ ⅛╠⁸2020 1 ╕≢⌐◘▬♩⅛╠ ↕╣√ ≥╙╩♃כ♦

⌐⁸ ─ ⌐ ⇔≡ ╩ ∫√⁹ │⁸ 15.7cm

cm ─ ≤⇔√⁹ 

 

ᵑ ─  

⌐⅔™≡ №√╡─ ⁸ ─ ↕ 100 №√╡─ ─

⁸ ┘⁸ Shannonΐs Hΐ ╩ ╘√⁹ ⸗♦ꜟ⌐╟╡⁸∕╣∙╣─ ─

≤ ≤─ ╩ ═√⁹ 

 

ᵒ ─  

─ ה ╩ ∆╢√╘⁸▪꜡ⱷ♩ꜞכ Ishihara et al.  2015 ╩

™≡⁸ ⅛╠ ─ ה ה ─ ─ ╩ ⇔√⁹

⌐⅔™≡⁸2 ─ ≢─ ⌐╟╢ ─ ⁸

┘⁸ ⌐╟╢ ─ ⁸∕╣╠─ ≢№╢

╩ ╘√β ⁹ ─ ⌐╟∫≡ ∂╢ ─ ╡╩ ↄ∆√╘⁸ │

⌐ ⇔⁸ ─ ≢ ╖ ↑⇔√ ╩ ─ ≤⇔√

Kohyama et al.  2019 ⁹ ⸗♦ꜟ⌐╟╡⁸ ─ ≤ ─

─ ─ ⅛╠─ ─ ╩ ═√⁹ 

 

/ = ln ( BT / BS0 ) / T 

/ = ln ( B0 / BS0 ) / T 

/ =  -   

 

Mg/ha/ = Bm ×  

Mg/ha/ = Bm ×  

Mg/ha/ =  -   

 

B0 ─ ─ №√╡ ⁸BT ─ ─

⁸BS0 ⅛╠ ─ ╕≢ ⇔√ ─ ─ ─ ⁸Bm: 

─ ⁸T: ⅛╠ ╕≢─ ⁹ 
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ᵓ ─  

⌐⅔™≡⁸ ─ ≢─ ≢ ⇔≡ cm ≤⌂∫√ ─

≤ ⌐ ⇔√ ─ ╩ ⇔⁸∕─

≢№╢ ─ ╩ ╘√β1⁹ ≤ ⌐⁸ ─ │ ─

─ ≤⇔≡ ╘√⁹ ⸗♦ꜟ⌐╟╡⁸ ─ ≤ ─

╩ ═√⁹ 

 

/ = ln ( NT / NST ) / T 

/ = ln ( N0 / NST ) / T 

/ =  Έ  

 

N0 ─ ⁸NT ─ ⁸NST ⅛╠ ╕≢ ⇔≡™

√ ⁸T ⅛╠ ╕≢─ ⁹ 

 

β1 ⌐ ╩ ⇔√ ─ ⁸ ⌂≥ ⌐≈™≡│⁸ ─ ≤⇔

≡ ∫√⁹ 

 

 

─  

⅛╠⁸ 77 176 392 ⁸ ⁸ ≢ ⇔√ ╩ ╗ ⅜

↕╣√⁹ ─ ≤ ⌐│⁸ ⌂ ─ ⅜ ╠╣⁸ ⅜

™ ╒≥⁸ ⁸ ⁸ ⅜ ∆╢ ⌐№∫√ II - 2- 1 ⁹ 

 

 

II - 2- 1 ─ ≤ ─  
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─ ≤∕─  

─ ⅛╠─ ─ ╩ II - 2- 2⌐ ∆⁹ ╛ ⌂≥⁸

─ ⅜ ≢№∫√ ─ ╩ ⅝⁸ ↄ─ ≢ │⅔⅔╗

⌡ ⌐№∫√⁹ 

 

 

II - 2- 2 ⅛╠─ ─ ≤ ─  

 

 

2019 ⌐ ╩ ⇔√ ⌐⅔↑╢⁸ ⅛╠─ ─

│ 0.6₩2.9%⁸ │ 0.02₩1.9%⁸  -  

│ 0.2₩2.4%≢№∫√⁹2019 ─ ─ │ ⌐ ╟╡╛╛

™ ⌐№╡⁸2018₩2019 │ ⌐ ⅜ ⅛∫√↓≤⅛╠⁸ ─ ⅜

↕╣√ ≤ ⅎ╠╣╢⁹ 

⸗♦ꜟ⌐╟╢ ─ ⁸ ⌐ ⇔≡⁸ │ ⌂ ─

II - 2- 3a; P = 0.006 ⁸ │ ™ ─ II - 2- 3b; P = 0.08 ⁸

│ ⌂ ─ ╩ ⇔√ II - 2- 3c; P = 0.02 ⁹↓╣╠─ │⁸

⅜ ™ ╒≥ ⅜ ∆╢↓≤╩ ∆⁹ 
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II - 2- 3 ─ a ⁸ b ⁸ c ≤

─  

各点は、各調査区の連続した２回の調査間での変化速度で、2019年度を赤色、2018年度以前を灰色で示す。気温

の年変動は、各調査区の年平均気温の過去15年間の平均との差として示した。線形混合モデルによる解析の結果

にもとづく回帰線を、統計的に有意であった場合に青色の実線で、有意でない場合に青色の破線で示す。 

 

 

─  

 2019 ⌐ ╩ ⇔√ ⌐⅔↑╢⁸ ⅛╠─ │ 0 4. 5%

II - 2- 4 ⁸ │ 0. 1 2. 5% II - 2- 5 ⁸  -  │- 2.1

2.9%≢№∫√⁹2019 │ ◘▬♩≢ ⅜ ⌐ ⅛∫√ │⁸ ╖

≢№∫√⁹ 
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II - 2- 4 ⌐⅔↑╢ ─  
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II - 2- 5 ⌐⅔↑╢ ─  
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 ⸗♦ꜟ⌐╟╢ ─ ⁸ ⌐ ⇔≡⁸ │ ⌂ ─

II - 2- 6a; P < 0.001 ⁸ │ II - 2- 6b; P = 0.14 ⁸ │

⌂ ─ ╩ ⇔√ II - 2- 6c; P = 0.004 ⁹ ─ ≤ ─ ⌐

─ ⅜╖╠╣√ ≤⇔≡│⁸ ⅜ ™ ╒≥ ─ ⅜ ↕╣⁸ √⌐

≤⌂╢ cm ─ ⅜ ∆╢√╘≤ ⅎ╠╣╢⁹ ⁸ ─ ⌐│

≤─ ⌐ ⅜╖╠╣⌂⅛∫√↓≤⌐≈™≡│⁸ ╛◦◌⌐╟╢ ⅞ ⁸

⌂ ─ ─ ⅜ ⅝™√╘≤ ⅎ╠╣╢⁹ 

 

 

II - 2- 6 a ⁸ b ⁸ c ≤ ─  

各点は、各調査区の連続した２回の調査間での変化速度で、2019年度を赤色、2018年度以前を灰色で示す。気温

の年変動は、各調査区の年平均気温の過去15年間の平均との差として示した。線形混合モデルによる解析の結果

にもとづく回帰線を、統計的に有意であった場合に青色の実線で、有意でない場合に青色の破線で示す。 
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 ╩│∂╘≤∆╢ ─ ⅜ ⇔√ ⁸╕√⁸ ≢ ⇔≡™

╢ ⌐ ™ ⅜ ⇔√ ⌐⁸ ⌐≥─╟℮⌂ ⅜ ╣╢─⅛╩

∆╢√╘⁸ ╙ ⌂⸗ꜞ♃ꜞfi◓─ ⅜ ≢№╢⁹ 

 

 

 

 

Ishihara, M.I., Utsugi, H., Tanouchi, H., Aiba, M., Kurokawa, H., Onoda, Y., Nagano, M., 

Umehara, T., Ando, M., Miyata, R. and Hiura, T. (2015), Efficacy of generic allometric 
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ה  

 

 

◖▪◘▬♩ ┘ ─ ◖▪◘▬♩⌐⅔™≡⁸ ה ⱪ♇ꜝ♩כ♃ꜞ

╩ ⇔√⁹ 

⌡╗⅔⅔╩ⱪ♇ꜝכ♃ꜞ⌐ 25 ⇔⁸⅔╟∕ ⅛ ⅔⅝⌐⁸♩ꜝ♇ⱪ⌐ ⇔

כ♃ꜞ√ ─ ⁸ ⁸ ⌂≥ ╩ ⇔√ ⁸∕─ ╩ ⇔√⁹

─℮∟ │⁸ ─ ≤⇔≡ ≤ ─ ה ⌐ ↑⁸

≤ ╩ ⇔√⁹ 

─כ♃ꜞ │⁸ ─ ⌂™◘▬♩≢│ ⁸ ⅜ ™◘▬♩≢│ ⅛╠

╙⇔ↄ│ ╕≢ ™⁸ ◘▬♩≢│ ╩ⱪ♇ꜝ♩כ♃ꜞ│ ⇔√⁹ 

 

2019  

2019 │ 20◘▬♩ 21 ≢ ╩ ⇔√ II - 3- 1 ⁹ ◘▬♩≢│ כ♃ꜞ

╩ ⇔√⁹ ─ ™ ◘▬♩≢│ ⅛╠ ╩כ♃ꜞ─≢╕ ⇔√⁹ ◘▬♩

≢│ ⌐♩ꜝ♇ⱪ╩ ⅝ ↑≡⁸∕─ ╙כ♃ꜞ─ ⇔√⁹⌂⅔⁸ ◘▬♩⅔

╟┘ ◘▬♩≢│⁸2019 10 ⌐ ⇔√ 19 ─ ⌐╟╡⁸ ┼─▪◒☿☻

⅜ ≤⌂∫√√╘⁸10 ─♩ꜝ♇ⱪ─ ╩ ∫≡™⌂™⁹ 

 

II - 3- 1. 2019 ⱪ♇ꜝ♩כ♃ꜞ⌐ ╩ ⇔√◘▬♩⅔╟┘ ≤♩ꜝ♇ⱪ─  

 

実線はトラップの回収期間、点線は冬季にトラップを置き続けたことを示す。 

なお、小川サイトと奄美サイトは月２回、回収を行っている。 
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ה  

ה  

כ♃ꜞ ┘ ─ ⌐≈™≡⁸ ⌐♩ꜝ♇ⱪ ─ ╩ ╘⁸ ⌐

⅔↑╢ №√╡─ כ♃ꜞ ┘ ╩ ⇔√⁹╕√⁸ ─

╩⁸ ─ ⌐≥╙╩♃כ♦ ⇔√ ─ ⌐

╟╢ ─ ≤ כ♃ꜞ ─ ≤⇔≡ ╘√⁹ ⸗♦ꜟ⌐╟╡⁸ ꜞ♃

כ ┘ ≤ ─ ╩ ═√⁹ 

ה ⅔╟┘ ⌐≈™≡⁸ ⌐♩ꜝ♇ⱪ ─ ╩ ╘⁸ √╡

─ ה ⅔╟┘ ╩ ⇔√⁹ ה №╢™│ ─™∏╣⅛

⅜ ≢№∫√ │⁸ ─ - ⌐≈™≡ ⸗♦ꜟ╩ ≡│╘⁸

∕─ ⌐╟╡ ⇔√ ╩ ⌐ ™√⁹ 

⌂⅔⁸ ה │⁸2020 ╕≢⌐◘▬♩⅛╠ ↕╣√2018 ╕

כ♃ꜞ⁸⇔≥♃כ♦─≢ ⅜ ╟╡ ™ │♃כ♦─ ⅛╠ ⇔√⁹ 

 

 

כ♃ꜞ╢↑⅔⌐  ≤⁸ ⌐╟╢ ─ ⌐│ ⌂ ─

⅜ ╠╣( II - 3- 1a; P < 0.001)⁸ ⅜ ™╒≥∕╣╠─ ≢№╢

⅜ ↄ⌂∫√( II - 3- 1b; P < 0.001)⁹ 

 

 

II - 3- 1 כ♃ꜞ╢↑⅔⌐ ≤ ⌐╟╢ ─ ─ ( a)⁸ 

┘⁸ ≤ ─ (b)  
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 2018 ─ ⅔╟┘ │ ╖─ ≢№∫√ II - 3- 2; 

II - 3- 3 ⁹ ⅛╠ 2018 ╕≢─ ⌐⁸ כ♃ꜞ ⌐ ╛ ≤™∫√

─ │ ╘╠╣⌂⅛∫√⁹ ⁸ ⌐╟╢ ─כ♃ꜞ⌂ ≤∕─ ─ ⌂≥

─ ⅜ ⅝⅛∫√⁹ ◘▬♩≢│⁸2012 ⌐ ⇔√ ⌐╟╡⁸2012 2015 │

╛ ⌐ ⅜ ⅛╠ ╟╡ │ ⌂⅛∫√⅜⁸∕─ │ ⌐№╡⁸

2017 ⌐│ │ ─ ╕≢ ⇔√( II - 3- 3 ⁹ ⸗♦ꜟ⌐╟╢

≢│⁸ כ♃ꜞ ה ≤ ─ ≤─ ⌐│ ⌂ │ ╘╠╣

⌂⅛∫√ II - 3- 4 ⁹ ─ כ♃ꜞ⁸╠⅛ │ ⌂ ╟╡╙⁸ ⌂

≥─ ─ ╩ ↄ ↑╢↓≤⅜ ↕╣√⁹ ─╟℮⌂ ⌂ ⌐ ⇔≡⁸

כ♃ꜞ ⅜≥─╟℮⌐ ∆╢─⅛ ╩∆╢√╘⌐⁸ ╙ ⌂⸗♬♃ꜞfi◓─

⅜ ≢№╢⁹ 

 

 

 

II - 3- 2 ⌐⅔↑╢ ─  
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II - 3- 3 ⌐⅔↑╢ ─  

 

 

II - 3- 4 כ♃ꜞ ( )⅔╟┘ ( ) ─ ≤ ─  

2018 年度を赤色、2017 年度以前を灰色で示す。 
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─ ⌐⅔™≡⁸ ─ ⅜ ↕╣√ ─℮∟ ╩ ≤⇔≡⁸ ה

⅔╟┘ ─ ╩ II - 3- 5⌐ ∆⁹ ⅛╠2018 ╕≢⌐⁸Ⱪ♫⁸Ⱶ

☼♫ꜝ⁸◦▬ ⌂≥─Ⱪ♫ ╩│∂╘≤⇔≡⁸▪◌◦♦╛▬♯◦♦⌂≥─◒ⱴ◦♦ ⁸

◘◌◐⁸ⱥ◘◌◐⁸▬♃ꜘ◌◄♦⌐⅔™≡⁸ ─ ⌐ ≢─ ⅜

↕╣≡™╢⁹2018 │⁸◦▬ ╛Ⱶ☼♫ꜝ⌐⅔™≡⁸ ─ ⅜ ≢№∫√⁹

≤ ─ ⌐≈™≡ ╢√╘⌐ ╙ ⌂ ⅜ ≢№╢⁹ 
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II - 3- 5 ─ ─ ה ⅔╟┘  

各年の測定値について、全調査年の標準偏差値で割ることにより標準化した。シイ属はスダジイとツブラジイを含む

が、両者が共に出現する調査区では種子を区別できない場合があるため、まとめている。 
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╩ ⇔⁸ ╩ √⌂™ │ ⇔™ ─

╩ ∆╢√╘⌐⁸Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇ⱪ ╩ ™√⁹Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇ⱪ ≤│⁸

⌐ ≤⇔ ─♩ꜝ♇ⱪ╩ ⇔⁸∕↓⌐ ∟√ ╩ ∆╢ ≢№╢⁹ ◘▬♩

≢ ╘√ ─ ⅛ ─◘Ⱪⱪ꜡♇♩⌐⁸ ≤⇔ ─♩ꜝ♇ⱪ≤⇔≡ 90

⁸ ↕ 120 ─ ╩ ∏≈ №√╡ 20 ⇔√⁹ 

↔≤─ ─ ╩ ∆╢√╘⁸ ⅛╠ 11 ╕≢─

⌐⁸⅔╟∕ ⅛ ⅛ ─ ≢ ─ ╩ ⇔√⁹ ≤⇔ ─♩ꜝ♇

ⱪ ─ ╩ ⇔⁸ 72 ⌐♩ꜝ♇ⱪ ⌐ ⇔≡™√ ╩ ⇔√⁹↓─≤⅝⁸

◘Ⱪⱪ꜡♇♩↔≤⌐ ♩ꜝ♇ⱪ ─ ╩└≤╕≤╘⌐⇔≡ ⇔√⁹ │ ╩⌂

╢═ↄ ↑⁸♩ꜝ♇ⱪ ─ ⁸ ה ⁸ ┘◘Ⱪⱪ꜡♇♩↔≤─

─ ─ ╩ ⇔√⁹ 

⇔√ ─ ⌐≈™≡⁸ ─ ┘ Ᵽ▬○ⱴ☻ ─ ╩

∫√⁹ ─ ≢№╢○◘ⱶ◦ ⁸◦♦ⱶ◦ ⁸☿fi♅◖●Ⱡ ≤⁸

ⱢⱠ◌◒◦ ⱢⱠ◌◒◦ ─ ⌐≈™≡│⁸ ⌐╟∫≡ ╕≢ ⇔√ ⁸↓╣

╠─ ╩ ⇔≡₈ ₉≤™℮⁹⁹∕─ ─ ─ ⌐≈™≡│⁸ ╕

≢ ⌂ │ ╕≢ ╩ ∫√⁹ 

─ ╩ ∆╢√╘⌐⁸ ≤ ∂ ⅛ ─◘Ⱪⱪ꜡♇♩⌐⅔™≡⁸

─ ≤ ⁸ ─ ⁸ ─☻כ꜡ꜟ☿╢↑⅔⌐ ╩ ⇔√⁹

⌐ ─ ╩25cm ─ ⅛╠ ⇔⁸∕─ ─ ↕ cm─

100ml╩⁸ ╩ ™≡ ⇔√⁹ ─ ╩ ⇔√ ⁸ ┘

╩ SUMIGRAPH NC- 900⁸ ☿fi♃כ ⌐╟╡ ⇔√⁹╕

√ ◘Ⱪⱪ꜡♇♩⌐⅔™≡⁸ cm ☻כ꜡ꜟ☿─ ⱬfi♅◖2300♩כ- 916⁸꞉ ♇♩ⱴfi

╩ ≤ ─ ⌐ ⌐⁸ ┘ ↕ cm ⌐ ⌐ ⇔√⁹ ─

╩ ∆╢√╘⁸2018 11 ⌐ ⌐ ∏≈╩ ⇔⁸2019 ⌐

⇔√⁹ ☻כ꜡ꜟ☿ ⌐≈™≡⁸ ≤ ─ ╩ ⇔⁸ ─

1- Wt / W0⁹√∞⇔⁸W0│ ─ ⁸Wt│ t ─ ╩ ∆ ╩ ⇔√⁹ 

 

2019  

≤ ∂ 21◘▬♩ ◖▪◘▬♩ 18⁸ ◖▪◘▬♩ ─ 27 ⌐⅔™≡⁸Ⱨ♇♩

ⱨ◊כꜟ♩ꜝ♇ⱪ ⌐╟╢ ─ ⁸ ┘ ─ ╩ ⇔√

и- 4- 1 ⁹↕╠⌐⁸ ╠╣√ ─ ה ╩ ∫√⁹ 

≢│⁸ ⌐ ≢ ⇔√ ⌂ ─ ⌐╟∫≡ ≢ ╣⅜
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⇔⁸ ┼ ∆╢√╘─ ⅜ ≤⌂∫√√╘⁸ ─Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇

ⱪ ╩ ≢⅝⌂⅛∫√⁹ 

┘ ≢│⁸10 ⌐ ⌐ ⇔√ 21 ─ ⌐╟∫≡⁸◘▬♩ ╕√│

≢ ╣⅜ ⇔⁸ ┼ ∆╢√╘─ ⅜ ≤⌂∫√√╘⁸

─Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇ⱪ ╩ ≢⅝⌂⅛∫√⁹ 
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ה  

ה  

⌐≈™≡│⁸◘Ⱪⱪ꜡♇♩ה ↔≤⌐ ☻Ᵽ▬○ⱴה ─

╩ ╘√⁹ ⌐≈™≡│⁸◘Ⱪⱪ꜡♇♩↔≤⌐ ─ ╩

☻כ꜡ꜟ☿⁹√╘ ⌐≈™≡│⁸◘Ⱪⱪ꜡♇♩ה ☻כ꜡ꜟ☿⁸⌐≥↔ ─

k ╩ ╘√ ⸗♦ꜟ Mt e- kt ╩ ⁹√∞⇔⁸t │ ⅛

╠─ ⁸Mt│ t ─ ( Wt - R)/ ( W0- R) ⁸R│☿ꜟ꜡כ☻ ─ ╩ ∫≡

™╢ ⱨ▫ꜟⱶ─ W0─ 22.65±0.16 ± ⌐ ╩ ∆ ⁹ 

◘Ⱪⱪ꜡♇♩↔≤⌐ ╠╣√ ─ ─ Ᵽ▬○ⱴ☻⁸ה

⁸ ─ ה ה ה ⁸ ─ ה

ה ⁸ ☻כ꜡ꜟ☿─ ⌐≈™≡⁸ ↔≤─

≤ ╩ ╘√⁹↕╠⌐⁸ ┘○◘ⱶ◦ ⌐≈™≡⁸ ↔≤⌐

╩ ╘⁸ ⅜ ⅛≈ ⅜ ─ ⁸ ↔≤⌐ ─

Shannon- Wiener─ Hΐ ⁸Simpson─ 1/D⁸1- D ⁸Fisher ─

ɖ ⁸Pielou ─ Jΐ ╩ ╘√⁹ 

─ ⌐≈™≡⁸ ↔≤─ ─ ╩ ⸗♦ꜟ GLMM

≤ ╩ ™≡ ⇔√⁹╕∏⁸2019 ─ ⅜ ─ ─ ≤ ═≡ ⌐

⌂╢⅛╩ ∆╢√╘⌐⁸ ─≥↔♩♇꜡Ⱪⱪ◘ה ╩ ⁸2019 ⅛ ─

⅛╩ ∆♄Ⱶכ ╩ ⁸◘Ⱪⱪ꜡♇♩ ╩ꜝfi♄ⱶ ≤∆╢GLMM┼─ ≡│

╘╩ ™⁸ ⌐╟∫≡ ─ ╩ ⇔√ ⁹ ⌐⁸

⅜ ╩ ∂≡ ⌂ ה ⌐№╢⅛╩ ∆╢√╘⌐⁸ ─ ╩

⌐ ⅎ≡⁸ ─ ╩ ∫√⁹√∞⇔⁸ ≤ │⁸◘Ⱪⱪ꜡♇

♩↔≤≢│⌂ↄ ↔≤⌐ ╘≡™╢√╘⁸↓╣╠╩ ≤⇔≡ ∆╢ │⁸

─⸗♦ꜟ⅛╠ꜝfi♄ⱶ ◘Ⱪⱪ꜡♇♩ ╩ ™√ ⸗♦ꜟ GLM ╩ ™√⁹

╕√⁸ ─Ᵽ▬○ⱴ☻≤ ─ │ ⌐⁸ │ ⌐

⇔≡⅛╠ ╩ ∫√⁹ ─ │ⱳ▪♁fi ⌐⁸∕─ ─ │ ⌐

℮≤ ⇔√⁹ ┘ ─ ─ ╩ ∆╢ │⁸

⅜ ─ ─ ≤ 20 ⌂╢ ╩ ⇔√⁹ 

↕╠⌐ ⌐≈™≡⁸ ─ ה ⌂ ╩ ∆╢√╘⌐⁸ ↔

≤─ ╩ ∂√ ─GLMM╕√│GLM⌐⅔↑╢ ─ ≤

─ ≤─ ╩ ═√⁹ ─ ≤⇔≡⁸ ╡─

⌐⅔↑╢ 1981 2010 ─ ╩⁸ ╩ 0. 55ϴ 100 ≤⇔≡ ⇔√

╩ ™√⁹ 

─ │⁸2012 2013 ⁸2015 2016 ⌐ ™≡ ─ ≢№╡⁸ ⌂

⅜♃כ♦ ⌂™√╘⁸ ─ │ ╦∏⁸ ≤ ─

⁸ ┘ ≤─ ╩ ⇔√⁹ ⁸│♃כ♦ ─╟℮⌐ ╡─
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╩♃כ♦─ ⇔√⁹ 

 

─ ה☻Ᵽ▬○ⱴה  

2019 ─ ─ │ 4,482 ⁸ │ 4,378 27 167 ≢

№∫√ и- 4- 2 ⁹2019 │ ⌐ ─ ⅜ ⌐ ⌂ↄ⁸ │⁸

╟╡◘▬♩ ה ≤╙⌐ ⌂⅛∫√ 2004 ⌐ ™≢

⌐ ⌂ↄ⁸2018 ─ ≢№∫√⁹○◘ⱶ◦ ─ │ 2,220 ≢⁸

─ 51 ╩ ╘≡™√⁹○◘ⱶ◦ ⌐ ™≢ ™ ⌐☿fi♅◖●Ⱡ ⅜ 754 ⁸◦♦

ⱶ◦ ⅜ 727 ⁸ⱢⱠ◌◒◦ ⅜ 504 ≢№╡⁸∕╣∙╣ ─ 17 ⁸17 ⁸12

╩ ╘≡™√⁹ ─ ⌐ 100 ⅜ ↕╣√ │⌂⅛∫√⁹∆═≡─◘▬♩

╩ ∂√ ─ │ 95 ≢№╡⁸∕─ ≢○◘ⱶ◦ ─ │ 71 ≢№∫

√ и- 4- 3⁹₈Pterostichus ─ ₉⁸₈Synuchus ─ ₉⁸₈○◘ⱶ◦ ─ ₉│

─ ⅜ ⇔⅛∫√√╘⌐ ╩ ≢⅝⌂⅛∫√⅜⁸ ─ ≢№╢ ⅜ ™√╘⁸

─ ⅛╠│ ⇔√ ⁹ 

 

ᵑ и- 4- 4⁸ и- 4- 1⁸ и- 4- 2 A,D- F  

2019 ─ ─ │⁸2018 ≤ ⌐ ◘▬♩─ ⌐

√╢ 11◘▬♩ 17 ≢ ─ ╟╡ ⌐ ⌂ↄ⁸ ⌐ ⅛∫√─│ ◘▬

♩ ─╖≢№∫√⁹ ⁸ ─ ⅔√─ ∆ ─ꜘ◌ה ⁸ ⁸

⌂≥⌐⅔™≡ ─ ─ ⌂ ⅜ ⅝ ⅝ ╘╠╣√⁹╕√⁸ ◘

▬♩╩ ╦∑√ ─ ╩ ╘╢ ≢╙⁸2019 │ ≢

⅜ ╟╡ ⌂⅛∫√⅜⁸ ⌂ │╕∞ ↄ─ ≢ ↕╣≡™

√⁹ 

⌂ ⌐≈™≡⁸ ─ ─ ⌂ ╩ ⇔√ ⁸ ⌐ ⅝

⅝○◘ⱶ◦ ○◘ⱶ◦ ⁹ ⌐ ⅜ ™ │ ≢ ה ≢ ⁸

Pterostichus ♫●◗Ⱶⱶ◦ ⁹ ⌂ ≢ ⅜ ™ │ ה ≤╙⌐

⅜ ╘╠╣√⁹ ⁸ ⌂ ⅜ ╠╣≡™√Synuchus ♠ꜘⱥꜝ♃◗Ⱶⱶ

◦ ⁹ ⌂ ≢ ⅜ ™ │⁸╒≤╪≥─◘▬♩≢ ⅜ ╟╡ ⌐

⌂⅛∫√√╘⁸ ╩ ∆◘▬♩⅜ ⇔√⁹Synuchus │⁸ ─ ⌐ ═≡

─ ⅜ ⅝ↄ⁸╟╡ ⅜ ⇔╛∆™≤ ⅎ╠╣╢⁹╕√⁸ ◦◌⌐╟╢ ─

⅜ ≤↕╣╢◘▬♩ ⁸ ⁸ ⁸ ⁸ ╩ ™√ ⁸◒꜡○◘ⱶ◦⁸

ꜜꜞ♩⸗♫●◗Ⱶⱶ◦⁸◒꜡♠ꜘⱥꜝ♃◗Ⱶⱶ◦⁸ⱢⱠ◌◒◦ ≢⁸ ─◘▬♩╒≥

╕√│ ─◘▬♩╒≥ ∆╢ ⅜╖╠╣√⁹ 

 

ᵒⱣ▬○ⱴ☻ и- 4- 5⁸ и- 4- 2 B  

2019 ─ ─ Ᵽ▬○ⱴ☻│⁸ ◘▬♩ ≢ ─ ╟
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╡ ⌐ ⌂ↄ⁸ ⌐ ⅛∫√─│ ◘▬♩ ─╖≢№∫√⁹ ╩ ∂√

│⁸ ≢ ⁸ ≤ ─ ⅔√─ ∆ ─ꜘ◌ה ⁸ ≢

≢№∫√⅜⁸ ⌂ │ ╘╠╣⌂⅛∫√⁹ 

 

ᵓ и- 4- 6⁸ и- 4- 2 C  

2019 ─ ─ │⁸ ◘▬♩ 11 ≢ ─ ╟╡

⌐ ⌂ↄ⁸ ⌐ ⅛∫√─│ ◘▬♩ ─╖≢№∫√⁹ ╩ ∂√ ≤

⇔≡│⁸ ╩ ⌐ ─ ⌐ √╢ 11◘▬♩ 11 ≢ ⅜╖╠╣⁸

│ ╛ ⌂≥─ ◘▬♩ ≢╖╠╣√⁹ │⁸2019 │ ◘▬

♩ 10 ≢ ─ ╟╡ ⌐ ⌂ↄ⁸ ◘▬♩ ≢ ⌐ ⅛∫√⁹

╩ ∂√ ≤⇔≡│⁸ ⁸ ≢ ─◘▬♩⅜ ™ ⁸ ה ≢│

ה ™∏╣─◘▬♩╙ ╠╣√⁹ ⅜ ⇔≡™╢◘▬♩─ ⁸⅔√─ ∆ ⁸◌

ꜘ─ ⁸ ≢│⁸ ⅜ ⇔≡™╢⅜ │ ⇔≡⅔╠∏⁸ ⌂

─ ⌐ ∫≡ ─ ⅜ ↓∫≡™╢╙─≤ ⅎ╠╣╢⁹ ⁸ ⁸ ≢│⁸

─ │ ╠╣⌂™╙──⁸ ⁸ ╩ ╗∆═≡─ ⅜ ⇔≡⅔╡⁸

─ ⅜ ↓∫≡™╢╙─≤ ⅎ╠╣╢⁹ 
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и- 4- 2 ≢ ↕╣√ ─ ↔≤─ ה ◘Ⱪⱪ꜡♇♩─  
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1 5 1 7

1 1 5 1 8

1 1

4 2 11 1 1 2 21

12 92 144 113 56 3 191 15 37 54 6 2 2 727

23 31 79 62 52 29 3 36 12 18 1 3 14 1 18 1 2 9 1 8 17 80 1 3 504

18 39 102 76 150 88 50 93 41 32 48 8 5 1 1 2 754

1 1

1 1 1 2 1 6

3 1 4 2 3 3 6 3 1 1 3 1 1 4 1 22 59

1 1 1 1 4

1 1

1 1

1 1

1 1 5 7

1 1

1 1
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4 5 9
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1 1

1 1
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1 1
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1 1 1 1 1 1 4 1 1 2 1 1 1 17

4 17 14 5 14 1 9 1 1 66

3 3

2 3 2 1 2 8 18
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- 4- 3   

 

4
0
4

3
0
8

2
0
8

*

*
*

Leistus 1 1

2 2

1 1

Nebria 1 1

Notiophilus 1 1

Carabus 1 2 3

5 6 1 11 23

3 8 5 16

18 1 19

3 3 5 4 7 2 1 25

13 10 7 10 16 1 13 10 16 3 16 20 4 9 148

3 3

2 2

9 4 33 27 3 1 77

150 15 26 25 1 1 9 12 150 27 31 17 464

3 3

8 8

1 1

7 7

1 2 20 13 36

1 1

2 2

4 92 17 1 9 2 2 4 131

Cychrus 1 1 20 2 1 4 1 30

Apterodela 5 16 21

Brachinus 2 2

Chlaenius 1 1

6 6

1 1

Planetes 1 1

Anisodactylus 1 2 3

Nipponoharpalus 12 12

Oxycentrus 1 1

Trichotichnus 3 3

1 1

2 2

Badister 1 1

Eucolpodes 1 1 1 3

Limodromus 1 1

Negreum 5 5

Xestagonum 1 1

Myas 1 1 6 1 15 24

Pterostichus 24 1 4 2 10 41

2 17 26 29 31 8 38 2 3 156

5 4 9 2 2 14 1 37

2 2

4 11 49 63 83 56 37 117 21 441

2 1 2 6 4 4 1 20

1 1

2 2

1 1

9 9

1 11 12

3 3

1 2 1 1 7 25 37

2 2 9 13

2 4 2 8

3 1 1 5

Rhagadus 1 1

Pterostichus 1 1

Stomis 1 1

Trigonotoma 2 1 3

Pristosia 1 2 10

Parabroscus 1 10

*
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и- 4- 3 ⅝   

 

 

4
0
4

3
0
8

2
0
8

*
*

Synuchus 15 15

8 3 1 12

1 1

15 1 7 1 24

2 1 2 21 44 13 24 4 1 1 1 114

1 1 2 9 1 3 117 134

1 1 1 4 1 2 1 1 4 1 17

4 4

Synuchus 4 1 5

1 1 2

Dendroxena 1 1 2

Eusilpha 1 58 121 65 24 57 5 52 383

Silpha 24 24

11 34 23 48 32 3 133 10 294

Nicrophorus 2 2

2 2

11 1 12

2 3 1 2 8

Othius 1 1 2 4

Anisolinus 1 1 1 3

Philonthus 7 2 1 1 1 12

1 1

Agelosus 3 1 1 3 1 1 10

16 16

Ontholestes 1 1

Platydracus 2 1 1 1 2 1 1 6 1 16

21 8 22 22 1 21 4 2 4 105

1 1

Protocypus 3 1 4

Staphylinus 7 4 11

Algon 7 36 11 1 1 4 1 61

Rientis 1 1

Phelotrupes 3 1 4

18 36 102 76 150 88 50 93 41 32 48 8 5 1 2 750

29 216 503 390 484 320 118 555 122 112 83 350 86 76 289 40 15 11 31 2 25 2 15 48 25 0 0 3963

*
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и- 4- 4 ⌐⅔↑╢ ─ ─ ─  

  

 

 

地表徘徊性甲虫類全体の傾向、及び全年度を通じて20個体以上捕獲されているサイトが４サイト以上ある分類群の傾向を示す。 

* 2019 年度か否かを説明変数とする一般化線形混合モデルによる解析の結果。 

▲：2019 年度＞2005～2018 年度の値（P < 0.05）、▽：2019 年度＜2005～2018 年度の値（P < 0.05）、ns：有意差なし（P > 0.05）。 

**  年を説明変数とする一般化線形混合モデルによる解析の結果。 

▲：増加傾向（P < 0.05）、▽：減少傾向（P < 0.05）、ns：傾向なし（P > 0.05）。 

－ 全年度を通じた捕獲数が20個体未満。 

4
0
4

3
0
8

2
0
8

ns ns ns - -

ns ns - -

ns ns ns ns ns ns ns ns ns ns - -

ns - ns ns - - - - - - - - - - - - -

- - ns ns ns - - ns ns ns ns ns - -

- - ns ns ns - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - ns ns - -

- ns ns ns ns ns ns - ns ns ns - - - ns - - - - -

- - - - - - - - - - - - - - - - - - - - - -

- ns ns ns ns ns ns - ns ns - ns - - - - - - - - -

Chlaenius - - - - - - - - - - - ns - - - - - - - - - - -

Myas - - - - - - - - - - - ns - - - - - - - -

- - - - - - - - - - - ns - - - - - - - -

Pterostichus ns ns ns ns ns - ns - ns ns - -

- - - - - - - - - ns ns - - - ns - - - - - - -

Bothriopterus - ns ns ns ns - - - ns - - - - - - - - - - -

Rhagadus - - - - - ns - - ns ns ns - - ns - - ns - ns ns - -

- ns ns ns - - -

- - - - - - - - - - ns - ns - - - ns - - - - - -

- - - - ns ns ns - - ns - - - -

- - ns - - - - - - - - - -

- - - - - - ns - - - - -

ns ns ns - - - - - - - - - - - -

Nicrophorus - - - - - - - ns - - - - - - - - - - - -

Silpha ns ns ns ns ns ns ns - - - - - - - - - - - - - -

- ns ns ns ns ns ns ns - - - - - ns - - - - -

ns ns ns ns ns ns - ns - - - - - - - ns - - -

Phelotrupes ns ns ns ns ns ns - ns - - - - - - - ns - - -

ns ns ns ns ns ns - ns - - - - - - - ns - - -

ns ns ns ns ns - -

ns ns ns ns ns ns - -

ns ns ns ns - -

- ns ns - - - - - - - - - - - - - - - -

- - ns ns - - ns ns ns - -

- - ns ns - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - ns - -

- - ns - - - ns - - - - - -

- - - - - - - - - - - - ns ns - - - - - - - - - - -

- - ns - - - - - - - - - - - -

Chlaenius - - - - - - - - - - - - - - - - - - - - - ns ns - - -

Myas - - - - - - - - - - - - ns ns - - - - - - - - -

- - - - - - - - - - - - ns ns - - - - - - - - -

Pterostichus ns ns ns - - ns ns ns - -

- - - - - - - - - ns ns ns ns - - - - ns - - - - - - - -

Bothriopterus - ns ns ns - - - ns - - - - - - - - - - - - -

Rhagadus - - - - - - - ns - - - - - - ns ns ns - -

- ns ns ns ns ns - ns ns - -

- - - - - - - - - - ns - - - - - - ns - - - - - - -

- - - - - - - ns ns ns - ns - - -

- ns ns ns - ns ns - - - - - - - - - - -

- ns - ns - - - - ns - ns ns - - ns - - -

ns ns ns ns - - - - - - - - - - - - - - -

Nicrophorus - - - - - - - ns - - - - - - - - - - - - - - -

Silpha ns - - - - - - - - - - - - - - - - -

- ns ns ns ns ns ns ns ns - - - - - - - - ns - - -

ns - - - - - - - - - ns - - - -

Phelotrupes ns - - - - - - - - - ns - - - -

ns - - - - - - - - - ns - - - -

2
0
1
9

*

*
*
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и- 4- 1 ⌐⅔↑╢ ─ ─  
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0
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0
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0
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1
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404 308

208

P< 0.05

P< 0.05

P> 0.05

P<0.05

P<0.05

2019
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и- 4- 2 ⌐⅔↑╢ ⌂ ─ ≤ ─ ─  

地表徘徊性甲虫類の総捕獲個体数(A)・総捕獲バイオマス(B)・Shannon- Wiener の多様度指数(C)、オサムシ属

(D)・Pterostichus属(E)・Synuchus属(F)の捕獲個体数、林床植生被度(G)、堆積落葉層の乾燥重量(H)、土壌の

炭素濃度(I）。縦軸の値は年の回帰係数。白抜きのシンボルは有意な増減傾向を示さない調査区（P > 0.05）。大

きいシンボルは成熟林・老齢二次林、小さいシンボルは二次林・人工林の調査区。 
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и- 4- 5 ⌐⅔↑╢ ─ Ᵽ▬○ⱴ☻─ ─  

  

 

4
0
4

3
0
8

2
0
8

ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns - -

ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns - -

ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns - -

ns ns ns ns ns ns - ns ns - - - - - - - - - - - - -

- - ns ns ns ns - - ns ns ns ns ns ns - -

- - ns ns ns ns - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - ns ns - -

- ns ns ns ns ns ns ns - ns ns ns ns ns - - - ns - - - - -

- - - - - - - - - - - - ns ns - - - - - - - - - -

- ns ns ns ns ns ns ns - ns ns - ns - - - - - - - - -

Chlaenius - - - - - - - - - - - ns - - - - - - - - ns - - -

Myas - - - - - - - - - ns ns - - ns ns - - - - - - - -

- - - - - - - - - ns ns - - ns ns - - - - - - - -

Pterostichus ns ns ns ns ns ns ns - ns - ns ns - -

- - - - - - - - - ns ns ns ns - - - ns - - - - - - -

Bothriopterus - ns ns ns ns - - - ns - - - - - - - - - - -

Rhagadus - - - - - ns ns ns - - ns ns ns - - ns - - ns - ns ns - -

- ns ns ns ns ns ns ns ns ns ns - ns - -

- - - - - - - - - - ns ns - ns - - - ns - - - - - -

- - ns ns ns ns - - ns ns ns - - ns ns ns ns - - - -

- ns ns ns ns ns - ns ns ns ns - - - - - - - - - -

- ns ns ns ns - ns ns - - - ns - ns ns - - - - -

ns ns ns ns ns ns ns ns ns ns - - - - - - - - - - - -

Nicrophorus - - - - ns - - ns - ns ns ns - - - - - - - - - - - -

Silpha ns ns ns ns ns ns ns ns ns ns - - - - - - - - - - - - - -

- ns ns ns ns ns ns ns ns ns ns - - - - - ns - - - - -

ns ns ns ns ns ns ns ns ns - ns - - - - - - - ns - - -

Phelotrupes ns ns ns ns ns ns ns ns ns - ns - - - - - - - ns - - -

ns ns ns ns ns ns ns ns ns - ns - - - - - - - ns - - -

ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns - -

ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns - -

ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns - -

ns ns ns ns - ns ns - - - - - - - - - - - - - - - -

- - ns ns ns ns ns ns - - ns ns ns ns ns ns - -

- - ns ns ns ns ns ns - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - ns ns ns - -

- ns ns - ns ns ns - - - ns - - - - - -

- - - - - - - - - - - - ns ns - - - - - - - - - - -

- ns ns - ns ns ns - - - - - - - - - - - -

Chlaenius - - - - - - - - - - - ns - - - - - - - - - - ns ns - - -

Myas - - - - - - - - - - - - ns ns - ns - - - - - - - -

- - - - - - - - - - - - ns ns - ns - - - - - - - -

Pterostichus ns ns ns ns ns ns - - ns ns ns - -

- - - - - - - - - ns ns ns ns - - - - ns - - - - - - - -

Bothriopterus - ns ns ns ns - - - ns - ns - - - - - - - - - - - -

Rhagadus - - - - - - - ns ns - - - ns - - - ns ns ns - -

- ns ns ns ns ns ns ns ns ns ns ns ns ns - ns ns - -

- - - - - - - - - - ns ns - - - - - - ns - - - - - - -

- - ns ns ns ns ns ns - - ns ns ns ns - - - ns ns ns - ns - - -

- ns ns ns ns ns - ns ns ns ns ns - - - - - - - - - - -

- ns - ns ns - - - - ns - ns ns - - ns - - -

ns ns ns ns ns ns ns - - - - - - - - - - - - - - -

Nicrophorus - - - - - - ns - ns ns - - - - - - - - - - - - - - -

Silpha ns ns ns ns ns ns - - - - - - - - - - - - - - - - -

- ns ns ns ns ns ns ns ns - - - - - - ns - - ns - - -

ns ns ns - ns ns - ns - - - - - - - ns - - - -

Phelotrupes ns ns ns - ns ns - ns - - - - - - - ns - - - -

ns ns ns - ns ns - ns - - - - - - - ns - - - -

2
0
1
9

*

*
*

地表徘徊性甲虫類全体の傾向、及び全年度を通じて20個体以上捕獲されているサイトが４サイト以上ある分類群の傾向を示す。 

* 2019 年度か否かを説明変数とする一般化線形混合モデルによる解析の結果。 

▲：2019 年度＞2005～2018 年度の値（P < 0.05）、▽：2019 年度＜2005～2018 年度の値（P < 0.05）、ns：有意差なし（P > 0.05）。 

**  年を説明変数とする一般化線形混合モデルによる解析の結果。 

▲：増加傾向（P < 0.05）、▽：減少傾向（P < 0.05）、ns：傾向なし（P > 0.05）。 

－ 全年度を通じた捕獲数が20個体未満。 
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и- 4- 6 ⌐⅔↑╢ ─ ⁸ ┘ ─  

 

 

 

 

4
0
4

3
0
8

2
0
8

6 15 19 20 20 17 14 21 15 12 12 15 17 9 4 4 9 2 10 2 7 10 0 0

H' 1.19 1.92 2.16 2.03 2.17 2.20 1.65 2.20 2.14 1.96 1.99 1.80 2.11 1.24 1.08 1.24 1.54 - 1.83 - 1.71 1.72 - -

1-D 0.57 0.77 0.84 0.82 0.84 0.85 0.71 0.85 0.83 0.82 0.83 0.76 0.83 0.53 0.58 0.68 0.69 - 0.77 - 0.77 0.70 - -

1/D 2.34 4.29 6.11 5.58 6.10 6.85 3.47 6.63 5.78 5.62 5.78 4.09 5.72 2.11 2.37 3.10 3.21 - 4.43 - 4.41 3.34 - -

2.30 3.66 3.90 4.46 4.21 3.83 4.14 4.32 4.51 3.41 3.96 3.19 6.35 3.61 1.78 2.26 4.26 - 6.18 - 5.11 6.18 - -

J' 0.66 0.71 0.73 0.68 0.72 0.78 0.63 0.72 0.79 0.79 0.80 0.66 0.74 0.57 0.78 0.89 0.70 - 0.79 - 0.88 0.75 - -

5 9 12 12 11 10 10 12 8 7 12 11 14 7 4 3 8 1 9 1 4 7 0 0

H' 1.39 1.36 1.53 1.51 1.67 1.75 1.45 1.71 1.69 1.50 1.99 1.31 1.96 1.06 1.08 1.01 1.45 - 1.73 - 1.33 1.32 - -

1-D 0.71 0.61 0.66 0.67 0.73 0.78 0.62 0.72 0.77 0.71 0.83 0.58 0.81 0.48 0.58 0.61 0.67 - 0.76 - 0.72 0.59 - -

1/D 3.46 2.56 2.95 3.06 3.64 4.46 2.64 3.54 4.37 3.49 5.78 2.41 5.22 1.91 2.37 2.57 3.02 - 4.11 - 3.60 2.44 - -

3.54 2.08 2.56 3.29 2.59 2.41 3.35 2.66 2.57 2.40 3.96 2.37 4.85 2.52 1.78 2.39 3.57 - 5.23 - 5.24 3.68 - -

J' 0.86 0.62 0.61 0.61 0.70 0.76 0.63 0.69 0.81 0.77 0.80 0.55 0.74 0.55 0.78 0.92 0.70 - 0.79 - 0.96 0.68 - -

ns ns ns ns ns ns ns ns ns ns ns ns

H' ns ns ns ns ns ns ns ns ns ns ns - - ns - -

1-D ns ns ns ns ns ns ns ns ns ns - ns - ns ns - -

1/D ns ns ns ns ns ns ns ns ns - ns - ns ns - -

ns ns ns ns ns ns ns ns ns ns ns - - ns - -

J' ns ns ns ns ns ns ns ns ns ns ns ns - ns - ns ns - -

ns ns ns ns ns ns ns ns ns ns

H' ns ns ns ns ns ns ns ns ns ns ns - - ns ns - -

1-D ns ns ns ns ns ns ns ns - - ns ns - -

1/D ns ns ns ns ns ns ns ns - - ns ns - -

ns ns ns ns ns ns ns ns ns ns - - ns ns - -

J' ns ns ns ns ns ns ns ns ns ns - ns - ns ns - -

ns ns ns ns ns ns ns ns ns ns

H' ns ns ns ns ns ns ns ns ns ns ns - -

1-D ns ns ns ns ns ns ns ns ns ns - -

1/D ns ns ns ns ns ns ns ns ns ns ns - -

ns ns ns ns ns ns ns ns ns ns ns ns - -

J' ns ns ns ns ns ns ns ns ns ns ns ns - -

ns ns ns ns ns ns ns ns ns ns

H' ns ns ns ns ns ns ns ns - -

1-D ns ns ns ns ns ns ns ns - -

1/D ns ns ns ns ns ns ns - -

ns ns ns ns ns ns ns ns ns ns ns - -

J' ns ns ns ns ns ns ns - -

*
*

2
0
1
9

*

2
0
1
9

* 2019 年度か否かを説明変数とする一般化線形モデルによる解析の結果。 

▲：2019 年度の値＞2005～2018 年度の値（P < 0.05） 

▽：2019 年度の値＜2005～2018 年度の値（P < 0.05） 

ns：有意差なし（P > 0.05） 

－：2019年度の捕獲個体が３個体未満または２種未満 

**  年を説明変数とする一般化線形モデルによる解析の結果。 

▲：増加傾向（P < 0.05） 

▽：減少傾向（P < 0.05） 

ns：傾向なし（P > 0.05） 

－：３個体以上かつ２種以上捕獲された年が４年未満 
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大きいシンボルは成熟林・老齢二次林、小さいシンボルは二次林・人工林の調査区を表す。 
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 ≢│⁸ ╕√│∕─ ⌐ ⅛ ─ ╩ ⇔⁸ ⌐╟╡ ─

┘ ─ ╩ ∫√⁹╕√⁸ ─ ─ ⌂ ╩ ∫√⁹ 

 ─ │⁸ ≤∕─ ⌐™╢ ╩∆═≡ ⇔≡™ↄ☻ⱳ♇♩☿fi◘☻

⁸₈☻ⱳ♇♩☿fi◘☻₉≤™℮ ╩ ⇔√⁹↓─ │⁸ ─ꜝ▬fi☿fi◘☻ ╟

╡╙ ╩ ≢⅝╢ ⅜ ↄ⁸ ≤─ ╛ ─ ⅜⇔╛∆™ ⅜№╢⁹

⌐⁸ ─ ╩ ∆⁹ 

 

─ ☻ⱳ♇♩☿fi◘☻  

 ◖▪◘▬♩  

◖▪◘▬♩ ╙⇔ↄ│ ⌐  

 ≤ ⌐⁸ ⅛ ─ ≢ ⅛ ⌐≈⅝

⌐ ⁹ ⁸10 ─ ╩ ⇔√⁹√∞⇔⁸

≢─ │ ╦⌂™↓≤≤⇔√⁹ 

 ─ ⌐ ≤ ─ ⌐ ─  

12 ⅛╠ ─ ≢ ─ ╩№↑√  

 │ ⅛╠ 9:00 ╕≢⁸ │ 8:00 11:00 ─ ⌐ ⇔≡™

╢⁹ ≤ ─ ⌐│⁸ ╩ ╦⌂⅛∫√⁹ 

 │⁸ ╕√│∕─ ⌐ 200 ─ ╩№↑√ ≢

⁸ ≤ ⇔√ ─ ⌐ ─ ≈─ ╩ ⇔

√⁹ │ ќ ќ ќ ќ ќ ќ ќ ќ ќ ─╟℮⌐⁸

╡ ∆╟℮⌐⇔≡ ⇔√⁹ ─ ⁸ ─ ╕≢

⌐│ 15 ─ ╩№↑√⁹ 

 ⌐⅔™≡⁸ 50 ─ ⁹ 

 ⌐ №╢™│ ⅝ ╩ ⇔√ ─ ⁸ ⁸

╩ ⇔√⁹ ─ ╩╟╡ ↄ ∆╢√╘⌐⁸

╙ ⌐ ⇔√⁹ │ ⌐≈⅝ 10 ─ ╩ ↔

≤─ ⌐ ↑≡ ⌂∫√⁹ 

─  ─ ⁸ ─ ─ ╩ ⌐⁸ ≢ ╩

⇔√⁹ 
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2019  

 │⁸◖▪◘▬♩ 20⅛ ⁸ ◖▪◘▬♩ ⅛ ≢ ╩ ⇔⁸ ⇔√⁹╕√⁸

─ │ ─√╘⌐ ┼─▪◒☿☻⅜ ⌂ ╛⁸ ─√╘⌐ ─

⅜ ≢⅝⌂™ ≢│ ╩ ╦⌂⅛∫√⁹ ◘▬♩│ ⌐╟╢ ─√╘

┼ ↄ↓≤⅜≢⅝∏ ─ │ ⇔⌂⅛∫√⁹∕─ ⁸ ◘▬♩ │

⌐◖▪◘▬♩ 20⅛ ⁸ ◖▪◘▬♩7⅛ ⁸ ⌐◖▪◘▬♩ 12⅛ ⁸ ◖▪◘▬

♩ 6⅛ ≤⌂∫√ и- 5- 1 ⁹ 

 

и- 5- 1 2019 ⌐ ╩ ה♩▬◘▪◖√⇔ ◖▪◘▬♩ 

    ╩ ⇔√  

ID  ◘▬♩  ◘▬♩♃▬ⱪ    

  ◖▪  ủ ủ 
 ◌♯ⱴ  ◖▪  ủ  
  ◖▪  ủ  
  ◖▪  ủ ủ 
  ◖▪  ủ ủ 
  ◖▪  ủ ủ 
  ◖▪  ủ ủ 
  ◖▪  ủ ủ 

10  ◖▪  ủ ủ 
11  ◖▪  ủ ủ 
12  ◖▪  ủ ủ 
13  ◖▪  ủ  
14 ◌ꜘ─  ◖▪  ủ  
15 ⅔√─ ∆  ◖▪  ủ  
16  ◖▪  ủ  
17 ⱡ  ◖▪  ủ ủ 
31  ◖▪  ủ  
32  ◖▪  ủ ủ 
38  ◖▪  ủ * 
45  ◖▪  ủ ủ 

23  ◖▪  ủ ủ 
18  ◖▪  ủ ủ 
26  ◖▪  ủ ủ 
7  ◖▪ ⌐  ủ ủ 
34  ◖▪ ⌐  ủ  
47  ◖▪ ⌐  ủ ủ 
49  ◖▪ ⌐  ủ ủ 

* 2019 年秋の台風による林道崩落でアクセスできなかったため、実施せず 
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ה  

ה  

 ⌐≈™≡│⁸ ◘▬♩≢ ↕╣√ ┘ ╩ ⁸ ⌐

⇔⁸∕╣╩ ⌐ ⁸ ⁸Ᵽ▬○ⱴ☻╩ ⇔√⁹ 

│⁸ ╩ ╘√ ≤⇔√⁹ ◐♠♠◐ ⁸ ♠◓Ⱶ ─╟℮⌐ ╕

≢ ≢⅝⌂⅛∫√ ⌐≈™≡│⁸ ⅎ┌ ∂◘▬♩≢∕╣≤│ ⌐▪◌◕ꜝ╛▪○◕ꜝ

─ ◐♠♠◐ ⅜ ↕╣≡™╢ │⁸₈ ◐♠♠◐ ₉─ ⅜№∫≡╙ ⌐

╘⌂⅛∫√⅜⁸ ↕╣≡™⌂™ │ ≤⇔≡ ⅎ√⁹ 

│⁸ ≢ ↕╣√╙─╩ ≤⇔√⁹ ╕≢─ ≢ ∫√

─ ─℮∟⁸ ⌐⅔↑╢ ↔≤─ ╩ ╘⁸∕╣╩ ─ ⇔

√ ╩ ◘▬♩⌐⅔↑╢ ≤⇔√⁹ 

│⁸№╢ ─ ↕╣√◘▬♩ ─ ◘▬♩ ⌐ ∆╢ ≤⇔√⁹ │⁸

◘▬♩≢ ↕╣√ ─ ⌐ ∆╢∕─ ─ ─ ╩ ⇔⁸∕╣╩

◘▬♩≢ ⇔√ ╩∕─ ─ ≤⇔√⁹ 

Ᵽ▬○ⱴ☻│ ─ ⌐∕─ ─ ╩ ↑≡ ⇔√⁹ 

↓╣╠─ ⌐≈™≡⁸ ⁸ ◑ꜟ♪ ⌐ ╩ ™⁸◘▬♩ ≢─ ╩

∫√⁹ ⌐│⁸ ⌐≈™≡│ 2009 ⅛╠ 2019 ⁸♃כ♦─≢╕ ⌐

≈™≡│ 2009 ⅛╠ 2018 ╩♃כ♦─≢╕ ™√⁹ 
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┘Ᵽ▬○ⱴ☻ 

2018 ─ │⁸19⅛ ≢ ╩ ⌂∫√⁹◖▪◘▬♩─↓╣╕≢─ ╩╖╢≤⁸

⌐╟╢ ⅜ ⅝™─⅜╦⅛╢ и- 5- 2 ⁹ ─ ⅜ ⇔≡™╢─≤

═⁸ │◌ꜝ ⌂≥╙ ╣≢ ⇔≡™╢─≢⁸↓℮⇔√ ╣⅜ ≢⅝╢⅛≥℮⅛≤

™℮ ⌂┌╠≈⅝≤≤╙⌐⁸ ╣≢ ∆╢♠◓Ⱶ ⁸▪♩ꜞ ⌂≥─ ─ ≤

™∫√ ⌐╟╢ ⅜ ⅝™≤ ⅎ╠╣╢⁹ Ᵽ▬○ⱴ☻⅜ ⅝⅛∫√ ⁸

⁸ ⁸ ─℮∟⁸Ɫ◦Ⱪ♩●ꜝ☻⅜ ⅛∫√ ╩ ↑┌⁸▪♩ꜞ⅜ ™─⅜∕─ ∞

∫√⁹ 

 

и- 5- 2 2009- 2018 ─ ─  

2009 10 11 12 13 14 15 16 17 18 2009 10 11 12 13 14 15 16 17 18
8 12 8 8 19 8 8 11 13 12 2.8 6.7 0.6 1.0 5.4 2.4 0.3 1.2 2.5 2.1

20 22 16 15 17 15 21.4 29.5 24.3 16.0 26.4 12.0
15 16 14 12 16 17 17 19 20 15 6.0 25.8 22.4 23.0 23.0 27.7 17.4 15.5 29.0 19.4

28 28 26 20 26 25 79.1 35.5 29.2 19.2 42.4 28.6
24 21 22 20 25 18 27 25 25 24 12.0 14.1 18.9 10.5 38.1 8.9 23.2 10.9 10.7 11.7
22 18 19 19 23 18 21 21 19 16 5.1 2.3 12.7 3.6 4.8 2.7 7.0 3.8 3.9 11.7
25 27 15 23 24 19 20 20 18 19 10.6 22.7 10.8 7.4 24.2 12.5 23.7 16.9 25.7 54.1
14 19 20 5.0 4.1 6.8
23 27 25 11.1 28.2 21.4
14 16 15 12 11 12 15 16 15 17 3.8 2.4 4.4 3.2 1.2 2.3 2.0 2.1 3.0 9.1
19 17 18 20 18 18 16 23 22 27 3.5 3.3 10.4 5.8 8.2 18.3 9.2 4.5 10.6 24.5
15 15 19 6.4 4.7 10.0

22 15.9
21 26 8.4 13.6

14 12 11 12 12 13 16 12 13 12 9.0 10.8 12.5 7.2 8.2 9.1 10.4 3.9 9.1 1.8
19 22 16 21 20 19 19 15 14 15 23.8 15.6 33.1 23.4 24.7 30.2 22.8 21.1 18.1 23.1

23 21 32.3 19.9
17 9 14 13 17 12 12 15 (7) 7.5 1.0 6.0 1.8 8.6 3.0 5.3 84.5 (1.3)

14 1.7
18 22 115.4 39.5
12 14 13 15 10 13 15 20 17 19 3.2 5.4 4.6 2.7 2.8 8.9 6.3 11.0 7.8 9.1

18 13 13.4 9.4
14 9 6.3 9.5

17 12 15.4 6.2
21 19 7.5 12.4

20 18 13 15 16 19 10 13 15 5.0 3.9 4.3 7.0 6.2 7.3 6.4 6.9 13.5
18 21 16 19 21 17 17 16 17 16 12.6 13.6 5.6 9.7 8.4 15.8 8.1 9.4 24.3 16.5

13 16 22.5 20.3
11 14 2.7 3.6

16 20 15 13 15 14 15 15 14 13 30.6 35.5 10.2 14.3 14.3 23.4 23.8 21.4 27.2 20.3
17 17 13 18 17 16 18 17 18 16 39.0 30.4 23.3 20.0 21.9 22.5 29.2 22.6 27.8 20.4
15 13 18.1 21.8

5 6 3.3 6.5 6.5

kg/ 10ha

 
和歌山の 2017年は 1 回しか調査を行なっておらず、過小評価の可能性がある。
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 ≤ ─ ⌐≈™≡⁸2011 ⅛╠─ ╩ ⇔√ и- 5- 3 ⁹ │⁸

ⱥꜜ♪ꜞ⁸ꜘⱴ●ꜝ⁸◖◕ꜝ⁸◦☺ꜙ►◌ꜝ⁸Ɫ◦Ⱪ♩●ꜝ☻⅜ ╩ ╘╢─│ ≤

╦╠⌂⅛∫√⁹ │⁸▪♩ꜞ⅜ 1 ⌐⌂∫√─⅜ ∞∫√⁹ ─Ᵽ▬○ⱴ☻─≤↓

╤≢╙ ═√⅜⁸ ─ ⅝™▪♩ꜞ⅜ 2018 │ ⅛∫√↓≤╩ ⇔≡™╢⁹∕╣

│ⱥꜜ♪ꜞ⁸ꜘⱴ●ꜝ⁸◦☺ꜙ►◌ꜝ⁸◄♫●⁸ⱷ☺꜡⅜ ╩ ╘╢↓≤⌂≥⁸ ≤

╒╓ ∂∞∫√⁹ 

 

и- 5- 3 2011- 2018 ─ ─ ⅔╟┘ ─ 10  

1 100.0 100.0 81.0 94.7
2 94.7 95.0 76.2 94.7
3 89.5 90.0 76.2 94.7

89.5 85.0 71.4 89.5
5 84.2 80.0 61.9 84.2
6 78.9 65.0 57.1 73.7
7 68.4 55.0 57.1 63.2
8 57.9 50.0 47.6 57.9
9 52.6 50.0 42.9 57.9

52.6 50.0 42.9 52.6
52.6

1 13.7 23.3 13.6 9.1 10.0 8.7 11.6 8.6
2 11.6 9.8 11.4 12.5 8.3 9.7 8.7 10.0
3 7.6 5.2 8.3 5.8 8.0 21.5 7.5 9.1
4 7.4 6.4 6.6 8.4 7.5 10.5 6.8 5.5
5 7.0 4.9 6.2 8.6 6.0 5.1 6.7 17.0
6 5.4 6.6 5.7 5.5 4.8 5.1 6.0 10.5
7 4.6 5.6 4.7 3.5 3.9 3.6 5.5 3.7
8 4.4 6.3 4.4 5.5 3.5 7.1 4.4 4.1
9 4.0 9.9 3.6 14.6 3.4 4.9 4.1 5.8

10 3.4 4.1 2.8 8.1 3.1 4.3 3.9 5.8

2018 2016 20152017

 

90.0 94.4 94.4 90.0
80.0 88.9 88.9 85.0
80.0 83.3 83.3 85.0
70.0 83.3 72.2 85.0
70.0 61.1 72.2 80.0
65.0 61.1 72.2 70.0
55.0 61.1 61.1 55.0
50.0 55.6 61.1 55.0
50.0 44.4 55.6 55.0
50.0 44.4 44.4 55.0

9.4 7.3 12.1 11.2 9.9 6.8 8.3 15.7
9.0 10.6 9.8 19.5 9.8 9.5 8.3 8.7
7.5 4.5 8.9 7.2 9.3 9.0 6.9 13.6
6.3 8.4 7.2 9.8 7.4 8.9 6.1 15.6
5.3 4.7 6.1 4.9 5.4 4.5 5.9 6.6
5.1 5.4 4.8 4.0 5.2 5.5 5.6 7.3
5.1 8.6 4.6 4.2 5.0 7.1 4.5 8.3
5.0 14.7 4.5 6.6 3.6 7.5 4.2 5.3
4.8 5.4 4.1 6.1 3.4 8.7 3.9 4.6
4.0 7.3 4.1 8.4 3.3 4.9 2.8 8.4

2011201220132014
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┘ ◑ꜟ♪ ─  

 2018 ╕≢ ⅜ ╦╣√◘▬♩─ ⁸ ─Ᵽ▬○ⱴ☻─ ╩

⇔√ и- 5- 1 ⁹↓╣╕≢⁸ ─ │№╢╙── ─◑ꜟ♪─ │⅔⅔╗⌡

⇔≡™√⅜⁸ │ ─ ─ ⅜ ⌂™ ⅜ ∫√⁹Ᵽ▬○ⱴ☻┼─ ─

⅝™Ɫ◦Ⱪ♩●ꜝ☻⁸◌◔☻≤™∫√ ─ ⅜ ≢⅝⌂⅛∫√↓≤⅜ ∞∫√─≢⁸

─╖─ ─ ─ ╙ ™⁹ 
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и- 5- 1 2014- 2018 ⌐ ↕╣√ ─ ⁸ ─Ᵽ▬○ⱴ☻  
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d ◦꜡Ɫꜝ─ ─ ⌐╟╢ ™ 

 ▪♩ꜞ ─ ⌐ ↕╣⌂™ ⅜№╢╦↑≢│⌂ↄ ⌐ ↕╣⁸⅛≈⁸ ─

╙ ⅝™◦꜡Ɫꜝ⌐≈™≡↓╣╕≢─ ─ ╩╕≤╘√⁹ ⌐◦꜡Ɫꜝ⅜

↕╣╢ ⁸ ⁸ ⁸ ⁸ ⌐≈™≡ ─ ╩╕≤╘╢≤⁸ ─

≢№╢ ≤ ⌐≈™≡│ ⌐№╡⁸╕√ ⌐ 2017 ≤ 2018 │ ⅜ ⌂

⅛∫√⁹∕╣⌐ ⇔≡ ─ ≢№╢ ⁸ ⁸ ⌐≈™≡│ ⌂ │⌂⅛∫

√ и- 5- 2 ⁹ 

 ─ ─ ⅜╟™ ⌐│ ─ ≢№╢ ─ │ ⌂ↄ⌂╢↓≤

⅜ ↕╣╢⁹↓℮⇔√ ⅛╠ ─◦꜡Ɫꜝ─ ⅜ ⇔≡™╢─⅛⁸∕

╣≤╙◦꜡Ɫꜝ─ ─ ⅜ ⇔≡⅔╡⁸∕╣⅜ ─ ⌐ ╣≡™╢─⅛│

╠⅛≢⌂ↄ⁸ ─⸗♬♃ꜞfi◓≢ ╠⅛⌐⇔≡™ↄ ⅜№╢⁹ 
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и- 5- 2 2009 ─◦꜡Ɫꜝ─ ─  
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┘Ᵽ▬○ⱴ☻ 

 2019 ─ ╩♃כ♦≢♩▬◘⁸27│⌐ ⇔√⁹2009- 2019 ─ ⌐⅔

↑╢ ─ ┘Ᵽ▬○ⱴ☻╩ ⇔√ и- 5- 4 ⁹ │ ⌐╟╢ │№╢╙──

⇔≡⅔╡⁸Ᵽ▬○ⱴ☻│Ɫ◦Ⱪ♩●ꜝ☻╛▪○Ᵽ♩⌂≥ ─ ╛ ─ ╣≢

↕╣╢ ─ ─ ⅜ ∆╢√╘⁸╛╛ ⅜ ⅝⅛∫√⅜⁸ ╒≥≢│⌂⅛∫√⁹

↓╣│⁸ ─ │⌂╦┌╡╩╙≈ ⅜ ↄ⁸∕╣╠─ ⅜ ─ ≢ ∆╢─⌐

⇔≡⁸ ─ │ ╣≢ ∆╢ ⅜ ™√╘⁸ ─ ⌐╟∫≡ ⅜ ⅝ↄ

∆╢↓≤⌐ ⇔≡™╢╙─≤ ⅎ╠╣╢⁹ 

 

и- 5- 4 2009- 2019 ─ ─  

2009 10 11 12 13 14 15 16 17 18 19 2009 10 11 12 13 14 15 16 17 18 19
足寄 27 33 30 30 34 28 28 28 31 32 32 5.3 5.7 5.5 7.7 7.9 13.7 6.4 10.6 6.0 12.1 9.4
雨龍 33 27 36 32 29 25 29 31 26 27 24 10.8 6.3 10.0 3.4 5.0 4.9 13.3 5.6 3.7 7.6 2.0
苫小牧 26 28 24 25 29 24 23 29 28 23 27 26.4 21.7 25.9 15.2 23.6 11.6 17.2 19.7 11.3 8.0 7.9
カヌマ沢 20 21 24 19 22 24 23 23 21 23 24 6.2 5.8 4.8 7.7 2.1 5.2 7.1 8.2 12.5 7.9 12.8
大佐渡 25 32 27 31 27 32 25 28 29 27 27 8.2 10.1 11.8 13.4 13.5 12.5 8.3 11.8 9.8 7.6 6.2
小佐渡 30 33 28 27 32 29 29 31 35 26 30 9.9 17.2 17.0 10.5 15.9 6.7 12.2 9.8 10.7 9.8 10.1
小川 22 24 25 26 33 30 28 28 21 26 24 14.7 13.9 15.5 13.4 25.3 11.6 14.7 13.7 13.5 18.9 18.3
那須高原 30 36 32 32 28 31 27 32 32 30 26 6.4 11.7 7.9 11.1 7.6 10.3 6.1 9.0 9.0 9.0 7.4
大山沢 27 36 29 27 30 29 30 29 25 27 28 4.7 9.3 5.6 4.4 4.0 7.8 3.7 7.6 7.1 7.2 7.4
秩父 33 38 28 29 31 31 28 31 29 25 29 8.4 8.5 5.8 3.2 4.0 6.9 3.5 3.0 2.7 4.7 7.1
カヤの平 22 23 25 29 27 27 30 20 26 25 28 4.2 4.5 5.2 6.9 7.9 7.8 9.0 5.2 4.7 5.5 8.0
おたの申す平 19 20 14 17 22 23 20 17 23 28 22 3.0 2.8 1.3 1.9 1.5 1.0 1.7 1.5 3.2 3.9 7.2
愛知赤津 23 19 22 18 22 22 19 26 23 21 18 8.8 8.1 13.6 9.7 8.9 7.9 8.3 6.5 12.1 3.5 8.3
芦生 25 25 20 22 17 25 17 23 23 24 24 15.7 25.8 8.4 24.4 6.0 11.1 8.6 7.1 4.7 4.7 10.1
上賀茂 23 22 16 21 21 23 26 19 17 17 13 25.8 26.9 27.9 23.3 25.0 27.2 24.9 17.7 25.5 19.6 22.2
和歌山 24 19 19 23 21 20 20 21 15 15 7.4 5.9 5.2 14.0 8.5 11.5 10.1 5.4 9.6 23.8
市ノ又 20 21 18 22 23 19 18 22 22 15 21 5.6 7.7 5.8 7.8 8.4 5.2 5.0 8.7 9.9 4.0 11.3
綾 22 24 23 25 25 18 20 21 23 19 3.9 5.4 4.0 6.5 8.1 1.6 4.2 7.8 5.0 2.7
田野 22 25 20 24 22 24 22 22 22 22 7.6 18.3 5.5 5.6 5.6 11.6 9.6 7.6 12.6 11.6
与那 16 17 16 17 17 16 20 16 16 17 15 17.5 22.1 19.8 19.6 14.9 18.7 21.4 19.0 19.7 24.1 25.0
奄美 19 18 16 17 16 18 17 17 16 15 24.1 22.5 21.5 14.2 20.6 19.1 22.7 22.7 26.6 17.4
大雪山 32 34 1.8 4.4
野幌 31 31 23 27 28 10 18 27.4 3.3 20.7 27.8 28.3 15.8 12.5
大滝沢 23 24 24 8.1 6.0 9.6
早池峰 22 25 5.1 2.6
青葉山 26 24 24 25 27 23 24 20.0 33.4 41.3 35.7 21.1 46.9 23.0
金目川 35 31 15.7 24.9
高原山 27 34 33 5.7 4.8 10.7
筑波山 28 28 26 8.7 11.0 12.5
西丹沢 24 32 30 5.6 4.1 6.1
富士 30 27 12.5 22.5
函南 27 27 12.6 10.9
御岳濁河 22 23 3.8 3.3
木曽赤沢 20 16 18 1.4 1.0 1.4
三之公 24 21 6.0 5.5
春日山 25 24 16.4 23.3
大山文珠越 23 31 10.8 12.5
半田山 15 21 2.8 15.3
臥龍山 23 26 16.1 8.8
宮島 21 23 16 27.4 23.6 27.6
佐田山 16 18 13.0 26.7
対馬龍良山 14 21 6.6 6.3
粕屋 20 23 8.3 12.7
椎葉 26 22 21 11.4 7.9 11.5
屋久島スギ林 15 13 7.2 10.4
屋久島照葉樹林 14 18 11.6 12.5
西表 15 14 21.7 24.6
小笠原石門 4 6 3.1 3.7

サイト名
種数 バイオマス（kg/10ha）

 

和歌山は 2018年に定点の変更があった。 
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 ≤ ─ ⌐≈™≡⁸2012 ⅛╠─ ╩ ⇔√ и- 5- 5 ⁹ │

◐ⱦ♃◐⁸Ɫ◦Ⱪ♩●ꜝ☻⁸►◓▬☻⁸ⱥ●ꜝ⁸◦☺ꜙ►◌ꜝ⁸◖◕ꜝ⅜ ╩ ╘╢↓≤

⅜ ™⅜⁸2018 2019 ≤►◓▬☻⅜ ╙ ╙ ⅜∫≡™√⁹◦◌⌐╟╢

─ ⅜⁸ ∞↑≢⌂ↄ ⌐╕≢ ⇔≡⅝√ ≤ ⅎ╠╣╢⁹ │ⱥꜜ

♪ꜞ⁸ⱥ●ꜝ⁸◦☺ꜙ►◌ꜝ⁸ꜘⱴ●ꜝ⅜ ╩ ╘╢↓≤⅜ ⅛∫√⁹2018 │ⱥ●ꜝ─

⅜ ↄ⁸ⱷ☺꜡⅜ 10 ⅛╠ ╣√─⅜ ∞∫√⅜⁸ │ ╡≢⁸∕℮⇔√

│╖╠╣⌂⅛∫√⁹2018 ≤╒╓ ∂ ◖▪◘▬♩⅜ ↕╣√ 2013 ╙ⱥ●ꜝ─

⅜ ↄ⁸ ⁸ ⁸ ≤ ─ ◖▪◘▬♩⅜ ↕╣≡™╢─≢⁸ⱥ●

ꜝ⅜ ↄ⁸ ⌐ ™ⱷ☺꜡⅜ ⌂⅛∫√≤ ⅎ╠╣╢⁹ 

 

и- 5- 5 2012- 2019 ─ ─ ⅔╟┘ ─ 10  

1 92.6 93.3 100 93.1
2 88.9 83.3 92.6 89.7
3 85.2 83.3 88.9 86.2
4 81.5 83.3 85.2 82.8

81.5 80.0 81.5 82.8
6 77.8 76.7 74.1 79.3
7 74.1 73.3 74.1 79.3

74.1 73.3 74.1 75.9
9 70.4 73.3 70.4 72.4

10 66.7 73.3 70.4 69.0

1
2
3
4
5
6
7
8
9

10

2019 2018

 

92.6 100 88.9 92.0
88.9 96.3 85.2 92.0
88.9 85.2 77.8 88.0
85.2 81.5 74.1 84.0
81.5 77.8 74.1 84.0
77.8 77.8 70.4 84.0
77.8 77.8 66.7 72.0
77.8 74.1 63.0 72.0
77.8 74.1 55.6 64.0
74.1 3 70.4 51.9 64.0

7.9 5.9 7.5 7.2 7.6 6.3 9.0 7.1
7.0 3.9 6.0 3.6 6.7 6.3 7.5 6.6
6.6 5.7 5.9 5.5 6.6 6.6 7.0 4.4
6.6 6.0 5.7 4.3 6.4 3.3 6.2 9.9
6.0 4.2 5.5 7.3 5.8 4.7 5.3 5.9
4.1 3.8 3.9 6.8 3.5 6.1 5.3 4.0
3.3 2.9 3.6 4.6 3.4 3.9 5.0 6.1
3.3 5.4 3.3 3.3 3.3 3.7 4.5 4.3
2.6 2.8 3.0 2.8 3.2 2.7 4.5 3.2
2.6 4.5 3.0 5.1 3.1 4.4 2.5 4.6
2.6 4.5

201320142015 2012
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┘ ◑ꜟ♪ ─  

 2015 ⅛╠2019 ╕≢─ ⁸ ─Ᵽ▬○ⱴ☻─ ╩ ⇔√ и- 5- 3 ⁹

◑ꜟ♪ ─ ⌂ │ ≢⌂⅛∫√⅜⁸ ─◑ꜟ♪ ─ │ ↕⅛∫

√⁹ 
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и- 5- 3 2015- 2019 ⌐ ↕╣√ ─ ⁸ ─Ᵽ▬○ⱴ☻   
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◦◌─ ⅜ ─ ∞↑≢⌂ↄ ─ ┼╙ 

 ╙ ≢►◓▬☻⌐ ∆╢ⱱ♩♩◑☻⅜ ↕╣⌂⅛∫√↓≤╩ ⇔√⅜⁸

─↓≤⅜⁸ ╩ ⇔√ ≢╙ ╠╣√⁹ 

 ∕↓≢⁸◦◌─ ⅜ ╪≢™╢ ╛ ─ ≤⁸◦◌─ ⅜№╕╡ ≢⌂

™ ─ ─ ─ ╩ ∆╢≤⁸◦◌─ ⅜ ⌂ ≢│♠♠♪ꜞ⅜

⌐ ⇔≡™√─⌐ ⇔⁸ ≢│ ⌂ │╖╠╣∏ и- 5- 4 ⁸╕√ⱱ♩♩◑☻

╙ ≢│ ⌂ │╖╠╣⌂⅛∫√⁹ ≢│♠♠♪ꜞ─ ≢№╢☿fi♄▬ⱶ◦◒

▬⅜ ⇔≡⅔╡⁸ ≢│☿fi♄▬ⱶ◦◒▬≤◄♂ⱶ◦◒▬⅜ ⇔≡™╢⁹ ≢│

─ │⌂ↄ⁸◦◌─ ⅜ ─ ╩ ⇔≡ ─ ┼╙ ╩ ╓⇔≡™╢≤

ⅎ╠╣√⁹ 

 

 

и- 5- 4 ◦◌─ ⅜ ⌂ ≤ ─♠♠♪ꜞ─ ≤⁸◦◌─ ─ ↕™ ─

◘▬♩≢─  
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 ≤ ─ ≢│⁸ ⅜ ⅝⌂ ╒≥ ה  1988 ⁸╕√⁸ ─ ─

⅜ ⇔√ ╒≥ Hino 1985 ⌂≥ ─ │ ↄ⌂╢↓≤⅜ ╠╣≡™╢⁹

─ │⁸ ╛ ⌂≥≢ ∆╢↓≤⅜≢⅝╢⅜⁸ ╕≢ ∆

╢↓≤│ ≢№╢⁹∕↓≢⁸ ≢№╡⁸ ⌐ ⇔™ ≢⌂ↄ≤╙ ⌂

⌐╟╡⁸ ⌐ ╩ ⇔√ ─ │⁸₈к ⱴ♬ꜙ▪ꜟ₉╩

⁹ 

◘▬♩─ ─ ≢│⁸ ─☻ⱳ♇♩☿fi◘☻ │⁸₈и 

 ₉╩ ╩ ∫√ ≢ 25 ─ ╩ ⇔⁸ ⌐

─ ╩ ⇔√⁹ │⁸ ┼∕ ⁸ ─ ╕≢ ⁸

10m ╕≢ ⁸ ⁸ ─ ⌐ ↑√⁹ ─ ─

│⁸ ⌂⇔⁸ 10 ⁸ 10 25 ⁸ 25 50 ⁸ 50 75 ⁸

75 ⌐ ↑≡ ⇔√⁹ 

◘▬♩─ ≢│⁸ ─☻ⱳ♇♩☿fi◘☻╩ ∫√ ≢ 50 ─

╩ ⇔⁸ ─ ─ ╩ ≤⇔≡⁸ │ ⌐╟∫≡⁸└↨ ─ ⁸

┼∕ ─ ⁸ ⁸ ─ ⁸╕√ ─ ⌐≈™≡│ ⁸ ⁸ ⁸

─ ⌐ ↑√⁹ ─ ─ │⁸ ⌂⇔⁸

10 ⁸ 10 25 ⁸ 25 50 ⁸ 50 75 ⁸ 75 ⌐ ↑≡ ⇔

√⁹ 

◘▬♩⌐⅔™≡│⁸ ♃▬ⱪ⌐≈™≡╙ ⇔√⁹ ─ ╩◘◘⁸ ⁸

⁸ ⁸ ⁸ ⁸♃◔─ ♃▬ⱪ⌐ ↑⁸ ⅜ ™╙─⅛

╠ ─ ╩≈↑√⁹ 

 

2019  

 │⁸◖▪◘▬♩ 19⅛ ⁸ ◖▪◘▬♩ 7⅛ ⌐≡ ⅜ ⇔≡™╢ ⌐

╩ ⇔√ и- 5- 1 ⁹ 
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ה  

 ◔ ≢│⁸♬ⱱfi☺◌─ ⌐╟╡ ⅜⌂ↄ⌂╡⁸ ╩ ∆╢►◓▬

☻⁸◖ꜟꜞ⁸◖ⱴ♪ꜞ ─ ⅜ ⇔⁸ ⌐ ↑√ ╩ ╗▪◌Ɫꜝ╛ⱦfi☼▬ ⅜

⇔√↓≤⅜ ↕╣≡™╢ Hino 2000⁸  2004 ⁹ 

◖▪◘▬♩─ 10 ─ ─ ╩ ⇔√ и- 6- 1 ⁹ ≢│⁸

╩ ⌂ ⌐ ↑≡ ⇔≡™╢⁹ ≢ ⇔≡™╢√╘⁸√≤ⅎ ─ ⌐

⅜⌂⅛∫√⌐⇔≡╙⁸ ─ ─ ⌐╟╢┌╠≈⅝⅜ ≡⇔╕℮↓≤⅜ ↕

╣√⁹⇔⅛⇔⁸ ⌐│ ─ │ ⌐╟╢┌╠≈⅝⅜ ↕⅛∫√√╘⁸↓─ ≢

⌂ ─ ╩≤╠ⅎ╠╣╢↓≤⅜ ≢⅝╢⁹ 

⌂ ─ ⅜ ⅝≡™╢ ≤⇔≡│◌♯ⱴ ⅜№╢⁹ ⁸ ≤╙⌐ ⇔⁸

│ ⌐№╢↓≤⅜╦⅛╢⁹╕√⁸ ≢│⁸ ⌐ ⅜ ⇔√⁹

─Ⱶꜘ◖◙◘⅜ ⇔≡⅔╡⁸∕─ │╦⅛∫≡™⌂™⅜⁸ ⌐▬ⱡ◦◦⅜ ↕╣

≡⅔╡ ≢ ⅝≡™╢ ⌐╟╢ ─ ─ ╙№╡ ─ ⁸∕⇔≡∕╣

⅜ ⌐ ⅎ╢ ⌐≈™≡ ↄ ≡™ↄ ⅜№╢⁹ 

 

и- 6- 1 ◖▪◘▬♩⌐⅔↑╢ 10 ─ ─ ≤ ─  

2009 10 11 12 13 14 15 16 17 18 19 2009 10 11 12 13 14 15 16 17 18 19

5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.4 4.0 1.6 2.2 2.2 2.0 2.6 2.2 1.8 2.4 1.8 2.0 1.8

5.0 5.0 5.0 5.0 5.0 5.0 4.8 5.0 5.0 5.0 5.0 1.6 1.6 1.6 2.0 1.8 1.8 2.8 2.6 2.6 2.6 2.4

4.0 3.0 3.4 3.2 4.2 5.0 4.8 4.6 5.0 5.0 5.0 3.0 2.2 2.0 2.0 2.0 2.2 2.6 2.4 2.8 1.8 2.4

3.4 2.4 2.8 3.0 4.6 4.4 5.0 4.4 5.0 5.0 5.0 4.6 4.4 2.4 2.4 2.6 1.4 2.4 3.6 3.2 3.6 3.6

5.0 4.4 4.4 4.0 4.8 4.6 4.6 4.6 4.4 4.6 4.6 3.6 4.0 4.6 4.0 4.2 4.2 4.2 4.4 3.8 4.8 4.6

3.4 2.8 3.6 3.4 4.2 3.8 3.8 3.8 3.6 3.6 3.0 3.4 2.8 3.2 3.0 4.0 3.6 3.6 3.2 3.0 3.0 2.4

2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 4.2 4.0 4.8 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.0 2.6 3.4

5.0 5.0 5.0 4.6 4.8 4.8 5.0 4.8 5.0 5.0 5.0 1.8 2.4 2.6 2.2 2.0 2.6 1.8 2.4 1.4 1.6 2.4

5.0 4.8 4.6 5.0 4.6 4.8 5.0 5.0 5.0 5.0 2.8 2.4 2.4 2.4 2.6 2.2 2.2 3.2 2.2 2.6 2.6 2.0

2.4 2.6 2.6 3.4 3.4 3.6 4.0 4.2 3.8 3.6 3.6 2.8 2.6 2.6 2.8 3.2 3.8 3.6 3.2 3.8 3.2 3.0

2.0 2.2 2.2 2.4 2.4 2.2 2.2 2.4 2.6 2.2 2.6 1.8 1.8 2.6 2.6 2.4 2.4 2.4 2.6 2.8

0.6 1.0 1.0 1.4 1.2 1.6 1.6 1.6 1.4 1.8 1.8 1.8 2.2 2.2 1.8 2.6 2.6 2.6 2.8 2.6 2.8 2.8

2.5 2.4 2.6 2.4 2.6 2.8 2.8 3.0 3.0 2.6 2.2 3.8 3.0 3.0 2.6 2.8 2.6 2.6 2.6 1.8 2.2 2.6

1.6 1.6 1.6 1.0 1.6 1.6 2.0 2.0 2.4 1.2 1.2 1.4 0.8 1.4 1.4 1.4 1.4 1.4

3.0 3.0 3.0 2.4 2.8 2.8 0.8 2.4 2.4 2.4 2.2 2.2 2.4 1.6

1.0 1.0 1.0 1.0 1.2 1.4 1.4 1.4 1.6 1.6 2.0 2.0 2.2 1.6 2.2 2.2 2.4 2.2 2.4 2.2

1.6 1.6 1.6 1.4 1.4 1.4 1.4 1.2 1.0 1.0 1.0 2.6 2.6 2.8 2.8 2.8 2.8 2.8 2.0 1.8 1.8 1.8

2.6 2.6 2.6 2.6 2.8 2.4 2.4 2.4 2.4 2.4 3.4 3.4 3.4 3.4 3.0 2.8 2.8 2.8 2.6 2.6

1.3 1.6 1.6 1.6 1.8 1.8 1.8 1.8 1.8 2.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.3

3.6 1.8 2.2 2.4 2.2 2.4 1.4 2.4 2.0 2.2 3.6 2.6 2.4 3.2 3.2 3.4 2.0 2.8 2.4 3.4

3.2 3.2 2.8 3.2 3.0 4.2 4.2 4.0 4.0 4.2 4.0 3.6 3.6 3.2 2.8 2.2 3.2 3.4 3.0 4.0 4.0 3.8  

数値は被度の階級の５地点の平均を示す（階級は、０＝植生なし、１＝１～10％、２＝10～25％、３＝25～50％、 

４＝50～75％、５＝75％以上）。  
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Hino, T. (1985) Relationships between bird community and habitat structure in 

shelterbelts of Hokkaido, Japan. Oecologia 65: 442-448. 

Hino, T. (2000) Bird community and vegetation structure in a forest with a high density 
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 (2004) ◦◌⅜ ─∆╖⅛╩ ∆╢. ─ ╩ ⇔╗ 101 ─ⱥfi♩. pp. 

164-165. ⁸ . 

ה  (1988) ─ ⌐ ∆╢ . Strix 7: 83-10. 
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◘▬♩─  

 

1000⅛ ─⸗♬♃ꜞfi◓◘▬♩─℮∟⁸ ה ─ ◘▬♩│ 418⅛ ╩

╘╢⁹↓╣╠◘▬♩≢│⁸⅔⅔╗⌡ ≢ ┘ ┘

─╖ ╩ ⇔≡™╢⁹ 

2019 │⁸ ◘▬♩74⅛ ⁸ ◘▬♩17⅛ ⁸ 91⅛ ⁸2019

│⁸ ◘▬♩57⅛ ⁸ ◘▬♩13⅛ ⁸ 70⅛ ⌐ ╩ ⇔√ й- 1- 1 ⁹2019

─ ◘▬♩│⁸ ≤╒╓ ∂ ≢⁸ ─√╘─ 10

≤ ╩ ≢⅝≡™╢ й- 1- 1 ⁹ ⌐ ╩ ⇔√◘▬♩─℮∟⁸10⅛ ≢

│⁸ ─ ╘╛ ⁸╡╟⌐ꜟכꜙ☺◔☻─ ╩ ⌐ ∫√⁹

⌐≈™≡│⁸ ⌂ ⌐╟╡ ╩ ∫√◘▬♩⅜№∫√⁹ 

 

 

  й- 1- 1 2019 ⌐ ╩ ⇔√ ◘▬♩ ừ ◘▬♩⁸ừ ◘▬♩ 
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й- 1- 1 2019 ◘▬♩ 10 ⁸  

1 2 3 4 5 6 7 8 9 10

6 4 9 14 8 6 8 17 2 0 74

1 2 1 4 3 2 4 17

7 6 10 18 11 8 8 21 2 0 91

250m 500m 750m 1000m 1250m 1500m 1750m 2000m

23 19 11 8 7 4 1 1 74

10 2 3 1 1 17

33 19 13 11 7 5 2 1 91  

 ＊ 生物多様性保全のための国土10 区分 

 １：北海道東部区域 ２：北海道西部区域 ３：本州中北部太平洋側区域 

 ４：本州中北部日本海側区域 ５：北陸・山陰区域 ６：本州中部太平洋側区域 

 ７：瀬戸内海周辺区域 ８：紀伊半島・四国・九州区域 ９：奄美・琉球諸島区域 

 10：小笠原諸島区域 
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 ◘▬♩⌐⅔↑╢ │⅔⅔╗⌡ ⌐ ™⁸ ה♩▬◘▪◖⁸│

◖▪◘▬♩⌐ ∏╢ │⁸₈и ◖▪◘▬♩ה ◖▪◘▬♩ ┘ ₉

╩ ⁹ 

 

2019  

─ ╡⁸ ⌐≈™≡│⁸ ╩ ⇔√◘▬♩─℮∟⁸ 67⅛ ⁸ 14

⅛ ⁸ 81⅛ ≢ ╩ ⇔ ⅜♃כ♦⌂ ╠╣√⁸ ⌐≈™≡│⁸ 45

⅛ ⁸ 11⅛ ⁸ 56⅛ ≢ ╩ ⇔√( й- 2- 1)⁹ 

 

ה  

ה  

≢│⁸2019 ≤2018 ─ ╩ ה ⇔√⁹↓↓≢

│⁸2019 12 31 ╕≢⌐♅▼♇◒╩ ⅎ⁸ ⌐ ≢⅝╢≤ ╖─♃כ♦√╣↕

™√⁹ ⌐ ⌂ ─♃כ♦ ╠╣√◘▬♩│⁸ 67⅛ ⁸ 14⅛ ⁸

81⅛ й- 2- 1 ≢№╡⁸ │⁸ 43⅛ ⁸ 12⅛ ⁸ 59⅛ ≢№∫√

й- 2- 2 ⁹ ♃כ♦⌐≢╕ ⅜⌂⅛∫√◘▬♩⁸ ⌐╟╡ ─ ⅜№∫

√◘▬♩│ ⅛╠ ⇔√⁹╕√⁸ ╛ ─ ⅜№

∫√≤⇔≡╙⁸∕─ ⅜ ≢№∫√ ╩♃כ♦─≡═∆⁸│ ⌐ ™√ │⁸

й- 2- 1 ┘ й- 2- 2─ ╩ ⁹ ⌐≈™≡│⁸ ─⸗♬♃ꜞfi◓◘

ה 1000♩▬ ⌐⅔↑╢ ≤ ⌐⁸ ≢ ≢⅝√ │ ⇔™ ≢

╦╣√↓≤≤⇔√⁹ ⌐╟∫≡│▪◒☿☻⅜ ⌂ ⌐≡⁸ ─ ⅜13

≤⌂∫√◘▬♩⅜ ∂≡⅔╡⁸ ⁸ ⌐ ╘╢⅛╩ ⇔≡™╢⁹ │

⁸ ≤╙⌐⁸ ─ ⅜13 ≤⌂∫√◘▬♩│ ⅛∫√⁹13

─ ─ ⅜ ↕╣√◘▬♩⌐≈™≡╙ ⁸ ≤∆╢⅛╩ ⇔≡

⅔╡⁸ │ ה ≤╙ ⌐ ≢№∫√ ⅜№∫√⁹↓╣╠│

≢№∫√↓≤⅛╠ ⌐ ⌐ ╘√⁹ 

─ │⁸ ⌐╟∫≡⁸ ⅛╠ 50 ─ ≢ ↕╣√ ╙

≡ ╘╢ ≤⁸50 ≢ ↕╣√ ─╖╩ ╘╢ ⌐ ↑√⁹ ⌐♃כ♦─

│⁸ ⅛╠ 50 ─ ≢ ↕╣√╙──╖╩ ⌐ ⇔√⁹◘▬♩≢

↕╣√ │⁸◘▬♩─ ↔≤⌐ ↕╣√ ─ ╩⁸ ⇔√

≢ ™√⁹ ⌐⅔↑╢ ↔≤─ │⁸10 ─ ╩ ⇔√℮∟

─ ╩ ⇔√⁹≈╕╡⁸∕─ ─ ─ ─℮∟ ╩⁸

─ ⇔√╙─⅜ ◘▬♩─ ≤⌂╢⁹ 
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 й- 2- 1 2019  

 

［凡例］ 調査依頼（○：依頼した、×：依頼していない、―：越冬期不可） 

調査実施（○：実施済み、×：実施できず、返送待：調査実施中又は未返送、―：越冬期不可） 

データの解析可否（○：解析可、×：解析に用いず、―：越冬期不可） 

備考：データ未取得の場合の対応 
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й- 2- 1 ⅝  

 

［凡例］ 調査依頼（○：依頼した、×：依頼していない、―：越冬期不可） 

調査実施（○：実施済み、×：実施できず、返送待：調査実施中又は未返送、―：越冬期不可） 

データの解析可否（○：解析可、×：解析に用いず、―：越冬期不可） 

備考：解析可否判断根拠 
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й- 2- 2 2018  

100018 1 250 143.2 42.9
100020 1 250 142.4 42.7
100035 3 250 141.0 38.4
100049 4 250 139.8 39.0
100060 6 250 140.4 36.5
100061 6 750 140.1 36.2
100098 5 250 136.8 37.2

100118 6 1000 137.3 35.8

100120 4 1000 136.9 36.0
100125 6 250 137.9 34.9
100129 6 250 137.5 34.9
100133 5 750 134.0 35.4
100143 7 500 133.4 34.7
100160 7 500 133.8 34.0
100162 7 500 133.9 34.3
100164 7 500 133.7 34.0
100165 7 500 133.9 34.2
100192 6 250 136.1 35.1
100193 6 250 136.2 35.1
100198 7 500 135.3 35.2
100212 6 750 136.0 34.6
100220 8 500 135.3 34.0
100221 8 250 135.9 33.7
100227 8 500 130.3 33.4
100237 8 250 131.5 33.5
100243 8 250 130.7 31.8
100245 8 250 130.8 31.5
100248 6 250 137.2 35.1

100254 6 250 140.5 36.0

100255 2 250 140.8 42.5
100261 1 250 143.1 44.5
100262 1 250 143.5 44.3
100273 8 1000 135.6 34.2

100276 2 250 142.4 44.0

100284 7 250 133.5 34.5
100296 5 500 131.7 34.3
100344 3 1250 138.9 36.5
100346 6 250 136.9 35.4
100352 6 500 136.4 35.5
100355 6 250 137.1 35.2
100368 2 250 141.4 43.0
100377 7 500 133.3 34.7
100403 5 250 136.7 36.7
100413 4 250 139.0 37.6
100424 3 250 139.7 36.4
100458 3 500 140.2 37.1
100474 9 500 129.3 28.3  

［凡例］ 調査依頼（○：依頼した） 

調査実施（○：実施済み） 

データの解析可否（○：解析可、×：解析に用いず） 

備考：解析可否判断根拠
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 й- 2- 2 ⅝  

100481 1 250 144.3 43.1
100492 8 500 131.6 32.6
100499 2 250 141.9 42.6
100531 8 250 133.5 33.6
100536 8 750 130.6 32.1
100545 3 1500 138.0 35.1
100555 1 250 143.7 43.0
100561 1 250 145.5 43.3
100566 2 500 141.1 42.5

100567 3 500 140.5 37.4

100568 4 500 140.2 37.5

100574 7 500 134.5 34.9

100576 5 250 132.4 35.1

100584 7 1000 134.7 35.1
100595 5 250 139.2 37.9
100598 8 250 131.4 34.0  

［凡例］ 調査依頼（○：依頼した） 

調査実施（○：実施済み） 

データの解析可否（○：解析可、×：解析に用いず） 

備考：解析可否判断根拠
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 │ ◘▬♩ ⌐ ⇔≡∕─ ⅜ ⇔√◘▬♩─ ≤⇔√⁹

│ ◘▬♩≢ ↕╣√ ─ ⌐ ∆╢∕─ ─ ─ ╩ ⇔⁸∕

╣╩ ◘▬♩≢ ⇔√ ≤⇔√⁹↓╣╠─ 10 ╕≢─ ╩⁸⸗♬♃ꜞfi◓◘▬♩1000

2003 2007 ⁸ │ 2004 ─ ⅛╠ ≤ 2008 2012

╩ ╕ⅎ≡⁸ 2013 2017 ─ ≤ ⇔√⁹ 

 

◘▬♩⌐⅔↑╢ ─ ≤ ─ ─  

≥♃כ♦  ─♃כ♦ ⅜ ╠╣√ ◘▬♩│ 65⅛ ≢№∫√⁹ │

≢ ≤⌂╢╟℮⌐ ⅜↕╣≡™╢⁹ │ꜝ▬fi☿fi◘☻≢ ⅜ ╦╣⁸

│☻ⱳ♇♩☿fi◘☻≢ ⅜ ╦╣≡™╢─≢⁸ ≢№╢ │⁸ ∂

≢ ↕╣√ ─ ≤ ╦∑√ ╩ ⇔⁸ ─

≤ ─ ─ ╩⁸ ⸗♦ꜟ⌐╟∫≡ ⇔√⁹ ⸗♦ꜟ│

⌐ⱳ▪♁fi ⁸ꜞfi◒ ⌐ l og ꜞfi◒╩ ⇔⁸ ⌐ ─ ⁸ ─

⌐ ─ ☻◖▪ ⁸ ⁸ ⁸ ⁸

⌐◘▬♩ ID ╩╙∟™√⁹ ⌐⁸ ◘▬♩⌐⅔↑╢ ─ ⅔╟┘⁸

─ ╩ ╘⁸ ⇔√⁹⌂⅔ ─ │⁸50 ⌐ ⇔√ ≤∕─

╩♃כ♦─ ™≡ ⇔√⁹ ─ ╙ ≤ ⌐ Shannon- Weaver

≢№╡⁸№╢ ─ ≤⁸ ─ ⅛╠ ╘√ ─ │⁸₈й 

.  ( ה ( ₉╩ ⁹ 

 

◘▬♩⌐⅔↑╢ ─ ≤ ─ ─  

 │⁸ ◘▬♩⅜ 14 ⅛ ⁸ 12 ⅛ ─╖∞∫√⁹↓╣│⁸ ╟

╡╛╛ ⌂™ ─◘▬♩ ≢№╢⁹ ╩ ⌂℮⌐│◘fiⱪꜟ ⅜ ≢№╢

≤ ⌐ ⇔√√╘⁸ ⌐⅔™≡╙ ≢─ ╩ ∫√⁹↓╣│⁸

◘▬♩│ ≢─ ╩ ≤⇔√◘▬♩ ╩ ⇔≡ ↕╣√↓≤⁸

⅔╟┘⁸ ◘▬♩≤ ⇔≡ ◘▬♩│ ─ ◘▬♩ ⅜ ⌂™√╘≢№╡⁸

≡∫╙╩♃כ♦─ ∆╢↓≤≤⇔√⁹ 

 

 

 ┼─ ⅜ ↕╣╢ ⌐≈™≡⁸ ⌐⅔↑╢ ⁸

╩ ⇔√⁹╕√⁸ ╩ ≤ ⇔√⁹ 
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2019  

2019 ♃כ♦⁸│⌐ ⅜ ⌂ 81◘▬♩≢ 148 ─ ⅜ ↕╣√⁹

↓╣│↓↓ ─ 2018 ─ 141 72◘▬♩ ⁸2017 ─ 140 72◘▬♩ ⁸2016

─ 164 84◘▬♩ ⁸2015 ─ 143 84◘▬♩ ─℮∟⁸◘▬♩ │∟╞℮≥

≢№╡⁸ │ ⅛╠ ─ ≤⌂∫√⁹ 

─ ≢│⁸ ◘▬♩ ─ ⅜ ─ ─ ≢№╢≤ ⅎ╠╣

≡⅔╡⁸ ─ │ ─ ≤⌂∫√⁹⌂⅔⁸ ─ ⅝╩╖╢≤ 2016 │⁸

─ ≢ ⇔≡ ⅜ ⅛∫√⁹↓╣│⁸ ⇔√ ─ ╟╡⁸ ╛

╩ ╗ ◘▬♩≢ ⌐ ∆╢ ╛ ─ ⅜ ◘▬♩≢ ⇔√√╘⌐⁸

⌐ ─ ⅜ ⅝≡™√⁹ ⁸ ╛ ─ ─ ⌐│↓℮⇔√ │╒≤╪

≥ ╕╣≡™⌂⅛∫√⁹ ◘▬♩ ⅜ ⅎ╢≤ ⅜ ⅎ╢≤™℮ ╩ ⇔≡

ⅎ╢≤⁸2016 ─ ⅜ ≤™℮ ─ │ ─ ≢╙ ↕╣√⁹⇔

√⅜∫≡⁸ │ ─ ◘▬♩─ ⅜ ↕╣√≤™ⅎ╢⁹ 

⌐⁸ ┘ ◘▬♩⌐⅔↑╢ ⁸ ─ ╩∕╣∙╣ ⇔√ й- 2- 3

й- 2- 4 ⁹ ◘▬♩⌐⅔↑╢ 2004 2007 ⁸ 2008 2012

┘ 2013 2017 ─ ─ 10 │⁸ ⌐╟╡ ╛ ─ ─ ╣

╦╡⅜№╢⅜╒╓ ⇔≡™√⁹ 2018 ╕≢─ ─ ─ 10 ⌐

╕╣√ │⁸▪○Ᵽ♩⁸▬◌ꜟ⁸►◓▬☻⁸○○ꜟꜞ⁸◌◔☻⁸◐☺Ᵽ♩⁸◐ⱦ♃◐⁸

◖◕ꜝ⁸◦☺ꜙ►◌ꜝ⁸♠♠♪ꜞ⁸Ɫ◦Ⱪ♩●ꜝ☻⁸ⱥꜜ♪ꜞ⁸ⱱ○☺꜡⁸ⱱ♩♩◑☻⁸

ⱷ☺꜡⁸ꜘⱴ●ꜝ ≢№∫√⅜⁸ ─ ╙ ≤ ≢№∫√⁹2016

│⁸2013 ─ ⇔™ 10 ⌐ ╣√ ≤⇔≡│▪○Ᵽ♩⁸2017 │

◌◔☻⁸2018 │ꜘⱩ◘ⱷ№╡⁸ 10 ⌐ ⅜№∫√⅜⁸ │

√ ≥⅔╡─ ≢№∫√⁹ 

─ ⅛╠⁸ ─ │ ⇔≡™╢↓≤⅜ ⅛∫≡⅔╡⁸ ╙ ─

⌐ ⅝⌂ │⌂⅛∫√⁹ ─ ⌐≈™≡╟╡ ⌂ ╩ ™⁸ │

─ ⌐ ∂≡⁸ ≤⇔≡ ∫√⁹↓╣│⁸ ⌂ ╩ ∆ ≤ ⌂╡⁸

─ │ ╛ ⅜ ⅝ↄ↓╣╩ ⌐⇔≡™╢ │∕─ ⅜ ⇔™

√╘≢№╢⁹ ─ │ ⌐╦√∫≡►◓▬☻≢ ⇔≡⅔╡⁸ ╙ ≢№∫

√⁹ 1 │◦☺ꜙ►◌ꜝ≢№∫√⁹ ↄ─ ⌐ ≢ ⇔≡™√ │⁸ ⌐

╕≢ ⅝ↄ ⅜ ⇔√⅜⁸↓╣│ ⌂╙─≢№∫√╟℮≢№╢⁹╕√⁸ │◐

ⱦ♃◐╙ ≢№∫√⁹ │ ₁ ╩ →⁸ ≤ │≈™⌐ ⌐⌂∫≡™

√⁹ │↕╠⌐ ╩ →⁸ ╘≡ ≤⌂∫√⁹ │⸗♬♃ꜞfi◓◘▬♩ 1000

⌐⅔™≡⁸╙∫≤╙ ⌐ ─ ⅜ ╠⅛⌐⌂∫≡™╢ ─ ≈≢№╢⁹⌂⅔

≤⌂╢⅜⁸ ∞↑≢⌂ↄ ╙ ₁ ∆╢ ⅜ ≢│ ╠╣≡⅔╡⁸

╙ ⇔≡™╢ ⅜╖℮↑╠╣√⁹↓╣╠╟╡ ⌂ ⅜ ╠╣√≤™ⅎ╟℮⁹
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│Ɫ◦Ⱪ♩●ꜝ☻≢№∫√⁹ ◘▬☼─ ⅝⌂ ≢№╢ │⁸ ⌐ ⇔≡

⅜ ™√╘⅛⁸ ─ ⅜ ⅝™⁹2016 ⌐│⁸Ɫ◦Ⱪ♩●ꜝ☻⅜ ╘≡ ≤

⌂∫√⅜⁸ │ ⌐ ⅝ ╙ ≤™℮ ─ ⌐ ∟ ™≡™╢⁹↓─

≢╙ 2016 ─ ─ ↕⅜ ⅝ ≈ й- 2- 1 ⁹ │ⱥꜜ♪ꜞ≢№∫√⁹ │⁸

⌐│∂╘≡ ≤⌂∫≡™√⁹ⱥꜜ♪ꜞ│ ⁸ ќ ќ ≤ ╩ →

≡⅝√∞↑≢⌂ↄ⁸ ╙ ≢№╡⁸ ⇔≡™╢─⅛╙⇔╣⌂™⅜⁸ │ ─

ↄ─ ─ ⌐ ┘ ⅜∫≡⅔╡⁸ ─ ⌐ ⅜ ≢№╤℮ й- 2- 1 ⁹

√∞⇔⁸ ≤ ─ ─╖⅛╠↓╣╠─ ─ ╛ ╩ ∆╢↓≤│╗∏⅛

⇔™√╘⁸ ⅝ ⅝─⸗♬♃ꜞfi◓⅜ ≢№╤℮⁹ 

⌂⅔⁸⌂⅔ ⅛╠ 10 ─ ⌐≈™≡│⁸ ≤™ⅎ╢⁹ ⅜

⌐│◖◕ꜝ⁸ꜘⱴ●ꜝ⁸◐☺Ᵽ♩⁸♠♠♪ꜞ⅜ ╪∞⁹∕⇔≡ 10 ≢⁸▪○Ᵽ

♩⁸○○ꜟꜞ⁸ⱷ☺꜡≢№∫√⁹™∏╣─ ╙↓─№√╡─ ⅜ ≤™ⅎ╢ ┌⅛╡

≢№╢⁹ ⅎ≡⁸ ╕≢ ≢ 10 ┼ ⌐ꜝfi◒▬fi⇔√ ≢№╢⁸

◌◔☻⁸▪○Ᵽ♩⁸ꜘⱩ◘ⱷ│⁸™∏╣╙ ─ 20- 10 ⌐ ∫≡™╢⁹↓℮

⇔√ ⅜ ⌐№╢─⅛│ ≢─ │ ≢№╢⁹∕╣╝ⅎ ⅝ ⅝⁸ ─

⸗♬♃ꜞfi◓╩ ∂≡⁸↓℮⇔√ ─ ⌐ ∆╢ ⅜№╢⁹ 

◘▬♩─ │⁸ ⌐≈™≡╙ ≤ ─ ≢ ה ─ ⅜

╩ ╘√⁹ ◘▬♩≢│⁸ ◘▬♩╟╡╙ ─ ╣ ╦╡ ┘ 10 ─ ─

╣ ╦╡⅜ ⇔™ ⌐№╢↓≤⅜⁸↓╣╕≢─ ⅛╠ ╠⅛⌐⌂∫≡™╢⁹↓─

│⁸╙≤╙≤ ◘▬♩─ ⅜ ◘▬♩⌐ ═≡ ⌂™↓≤≤⁸ ◘▬

♩─ │ ≢ ∆╢ ─ ╙ ⅝ↄ ⌂╡⁸∕─ ⅛╠ ≢│ ╠╣√◘▬

♩─╖ ⇔≡™╢↓≤⌐ ∆╢≤ ⅎ╠╣╢⁹↓╣│⁸ ─ ─♃כ♦ ≢⁸

─ ◘▬♩─ ─┌╠≈⅝ ⅜ ◘▬♩╟╡ ⅝™≤™℮ ⌐ ↑╠╣

≡™╢⁹ ═√◘▬♩─ ⅜ ⌐ ⌂╣┌⁸ ∆╢ ╙ ∆╢─│ ╠⅛

≢№╡⁸ ◘▬♩─ ⌐≈™≡│⁸ ≢│⌂ↄ⁸ ─♃כ♦─

╩ ∫≡ ≢ ה ∆╢↓≤⅜ ≢№╢⁹ 

 

2018  

2018 ⌐│⁸ 121 ⅜ ↕╣√⁹↓╣│ 2017 ─ 103 ⁸2016

─ 126 ⁸2015 ─ 123 ⁸2014 ─ 118 ≤ ∆╢≤⁸ ─ ≢⁸∟╞

℮≥ ≢№∫√⁹ │ ⅛╠─ 18 ⇔≡™√⁹◘▬♩ ⅜╒╓ ∂≢№╢

2013 ─ ─ 104 ╟╡╙ ⅝ↄ ⇔≡™√⁹↕╠⌐⁸2018 ─ ◘▬♩ 55

⅛ 43⁸ 12 ⌐≈™≡ ╩ ∆╢≤⁸2017 55⅛ 46⁸

⁸2016 63⅛ 49⁸ 14 ⁸∕╣ │⁸60⅛ 48⁸ 12 ⁸

59⅛ 48⁸ 11 ≢№∫√⁹ ◘▬♩─╖╩ ∆╢≤⁸2018 89 ⁸2017

94 ⁸2016 94 ⁸∕╣ ⅜ 94 ⁸97 ≢№∫√⁹2018 │ 2017 ╟╡╙
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◘▬♩ ⅜ ∞⅜⁸ ╙ ≢№∫√⁹↓╣╠╩ ⇔≡◘▬♩ ≤ ─

╩ ∆╢≤⁸ ◘▬♩─ │ ⌐ ⇔≡™√≤™ⅎ╢⁹↓─↓≤⅛╠⁸

─ │ ◘▬♩⌐№╢≤™╢⁹ ─ ≢╙ ◘▬♩⌐⅔↑╢

⅜ ≢№╢≤ ⅎ≡╠╣≡⅔╡⁸ ─ ╙ ≤ ⅎ╠╣√⁹ ◘▬♩│⁸

◘▬♩ ╣ ⅎ⌐ ℮ ─ ⅜ ⇔╛∆ↄ⁸ ⌐│ ⅛⌂™⁹

◘▬♩─╖⌐ ⇔≡ ⇔√ ⅛╠⁸ ⅝⌂ │⌂™≤ ≠↑╠╣╢⁹↓╣

╠╟╡ ─ ─ │ ≢№∫√≤ ↕╣╢⁹ 

─ ⌐⅔↑╢ ⁸ ─ 10 ╩∕╣∙╣ ⇔√ й- 2- 5 ⁹⌂⅔⁸

◘▬♩│ ⅜ ⌂™√╘⁸ ≤ ⌐ ╩ ∫√⁹ 2017

─ ⌐⅔↑╢ ◘▬♩─ ─ 10 ⌐ ╕╣√ │⁸▪○☺⁸►◓▬☻⁸

►♁⁸◄♫●⁸◌◔☻⁸◌꞉ꜝⱥ꞉⁸◐☺Ᵽ♩⁸◖◕ꜝ⁸◦☺ꜙ►◌ꜝ⁸◦꜡Ɫꜝ⁸♠◓

Ⱶ⁸Ɫ◦Ⱪ♩●ꜝ☻⁸ⱥꜜ♪ꜞ⁸ⱷ☺꜡⁸ꜘⱴ●ꜝ⁸ꜟꜞⱦ♃◐ ≢№╡⁸

⌐╟╡ ⌐ ╣ ╦╡│№╢╙──⁸ ≤ ─ │ ⅔⅔╗⌡ ⇔

≡™√⁹⌂⅔⁸2015 │◖◕ꜝ⅜ 2010 ≤⌂╡ ⇔≡™√⅜⁸∕─

⁸ ќ ќ ─ ≤ ⌐ ∟ ™≡™╢⁹ ╙ 2016 ⌐ 90%╩

ⅎ≡™√╙─⅜⁸∕─ │ 80% ─ ≢ ⇔≡⅔╡⁸◖◕ꜝ─ ─

⅜ ╕√│ ⌂╙─≢№∫√≤ ⅎ╠╣√⁹ 

⁸ ─™∏╣≢╙⁸ ─ ⅜ ╠╣√ ⅜™ↄ≈⅛ ∆╢⁹

⸗♬♃ꜞfi◓≢│⁸∕─ ⌐ ⇔≡⅝√⁹◐ⱦ♃◐─╟℮⌐ ⌐№╢↓≤⅜

≢№╢≤ ≠↑╠╣√ ⅜™╢ ≢⁸◖◕ꜝ╛ꜘⱴ●ꜝ─╟℮⌐ ⅜ ╕√

│ ≢№∫√≤ ⅎ╠╣╢ ╙™√⁹ⱥꜜ♪ꜞ─╟℮⌐╕∞ ⌂ ⌐ ∫≡™⌂

™ ╙™╢⁹ ⌂ ⅜ ╠╣√ ⌐≈™≡│⁸↓╣╕≢│ ╛ ⌐≈

™≡⁸ ─ ⅜ ≡⅝√ ⅜№∫√⅜⁸◐ⱦ♃◐⌐≈™≡│ ⅜╒╓ ≤

™ⅎ╢ ⅜ ⌐⌂∫√≤™ⅎ╟℮⁹╕√ ⌐⁸№╢ ⌐ ⅜№∫√ ⌐≈™≡╙⁸

∕─ ⅜ ⌂╙─≢№╤℮≤─ ╩ ↑╢ ⅜ ╠╣√≤™ⅎ╢⁹

⌐╟∫≡ ╩ ≢№╢ ⸗♬♃ꜞfi◓◘▬♩ 1000≢│⁸ ≤ ─

⌐⅔™≡⁸ ─ ⸗♬♃ꜞfi◓╩ ∂≡ ─ ╩ ∆╢ ⅜№╡⁸

─ ≤ ╠╣╢ ╩ ╕ⅎ√ ⅜ ≢№╢⁹ 
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й- 2- 3 2019 ─ ─ 10  

n =67   n =14  

  ( )     ( )  

1 ►◓▬☻ 88.1  1 ◐☺Ᵽ♩ 92.9 

1 ◐ⱦ♃◐ 88.1  1 Ɫ◦Ⱪ♩●ꜝ☻ 92.9 

1 ◦☺ꜙ►◌ꜝ 88.1  3 ►◓▬☻ 85.7 

4 Ɫ◦Ⱪ♩●ꜝ☻ 86.6  3 ♩ⱦ 85.7 

5 ⱥꜜ♪ꜞ 83.6  5 Ɫ◦Ⱳ♁●ꜝ☻ 78.6 

6 ◖◕ꜝ 73.1  6 ⱥꜜ♪ꜞ 71.4 

7 ꜘⱴ●ꜝ 70.2  7 ◌꞉ꜝⱥ꞉ 64.3 

8 ◐☺Ᵽ♩ 65.7  7 ♠Ᵽⱷ 64.3 

9 ♠♠♪ꜞ 64.2  7 ⱥⱣꜞ 64.3 

10 ▪○Ᵽ♩ 62.7  7 ⱱ○☺꜡ 64.3 

10 ○○ꜟꜞ 62.7  7 ⸗☼ 64.3 

10 ⱷ☺꜡ 62.7     

       

       

 

 

й- 2- 4 2019 ─ ─ 10  

n =67   n =14  

       

1 ⱥꜜ♪ꜞ 10.5  1 ►◓▬☻  0.2  

2 ◦☺ꜙ►◌ꜝ 6.9  2 ☻☼ⱷ  7.8 

3 ►◓▬☻ 6.4  3 ○○ꜜ◦◐ꜞ  6.7 

4 ⱷ☺꜡ 5.8  4 ⱱ○☺꜡  5.4 

5 ◐ⱦ♃◐ 4.9  5 ◖ꜜ◦◐ꜞ  4.8 

6 ꜘⱴ●ꜝ 4.1  6 ♠Ᵽⱷ  4.4 

7 ⱥ●ꜝ 4.1  7 ◌꞉ꜝⱥ꞉  3.6 

8 Ɫ◦Ⱪ♩●ꜝ☻ 3.8  8 ⱥⱣꜞ  3.6 

9 ◄♫● 3.1  9 Ɫ◦Ⱳ♁●ꜝ☻  3.5 

10 ◖◕ꜝ 3.0  10 ⱶ◒♪ꜞ  3.3 
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й- 2- 1 ⌐⅔↑╢ ─ ה  

 

й- 2- 5 2018 ─ ≤ ─ 10  

 n =43    n =43  

  ( )      

1 ⱥꜜ♪ꜞ 100.0  1 ⱥꜜ♪ꜞ  15.6 

2 Ɫ◦Ⱪ♩●ꜝ☻ 93.0  2 ⱷ☺꜡  8.4 

3 ꜘⱴ●ꜝ 90.7  3 ◄♫●  7.4 

4 ◖◕ꜝ 88.4  4 ꜘⱴ●ꜝ  6.3 

4 ◦☺ꜙ►◌ꜝ 88.4  5 ◦☺ꜙ►◌ꜝ  6.1 

6 ◄♫● 76.4  6 Ɫ◦Ⱪ♩●ꜝ☻  5.3 

7 ⱷ☺꜡ 65.1  7 ⱥ●ꜝ  4.2 

8 ►◓▬☻ 58.1  8 ▪♩ꜞ  3.8 

9 ◦꜡Ɫꜝ 55.8  9 ◖◕ꜝ  3.6 

9 ꜟꜞⱦ♃◐ 55.8  10 ⱴⱥ꞉  3.0 
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─ ≤ ─ ─  

◘▬♩⌐⅔↑╢ ─ ≤ ─ ─  

◘▬♩ 64⅛ ≢ ≤ ─ ─ ╩ ⇔√

1.41±0.13 SD⁸ ─ 2.63±0.41 SD⁹ │ ◘▬♩ 57⅛ ⌐⅔™≡⁸

1.39±0.12 SD⁸ ─ 2.60±0.35 SD≢№╡⁸ ─

│ ≤╒╓ ─ ≢№∫√⁹ ≤ ─ ─ │⁸ ─

≢│◘fiⱪꜟ ─ ╛ ─ ─ ↕⅜ ≢ ↕╣⌐ↄ™⁹ │

≢ ╩ ╠╣╢╟℮ ↕╣≡™╢↓≤⅛╠⁸ ─ ⌐≈™≡⁸

─ ╩ ⇔√ ─ ≢─ ⌐≡⁸ ⌐ ⌂ ⅜ ╘╠╣≡™

╢⁹ ≤ ─ ╩ ⇔√↓≤⅛╠⁸ ⅜♃כ♦─ ∫≡─ ⅜ ≤

ⅎ╠╣╢⁹ 

 

◘▬♩⌐⅔↑╢ ─♃▬ⱪ≤ ─ ─  

─ ≢№╢ ◘▬♩ 64⅛ ≢ ∆╢ ♃▬ⱪ≤ ─ ─ ⌐

≈™≡ ⅜♃כ♦⁸╘√╢∆ ╠╣√◘▬♩⌐≈™≡⁸ ─ ≤ ─

⁸⌐╙≥≥♃כ♦ ─ ⁸≡⇔≥♃כ♦ ≤ ─ ╩ ⇔√⁹

≢│ ⌐⁸ ♃▬ⱪ ⁸ ⌂≥ ≤ ⌐ ∂√ 5

─ꜝfi◒╩ ⇔≡™╢⁹↓╣╟╡⁸◘▬♩ ⌐ ↕╣√ 5 ∕╣∙╣─

⌐ ∆╢ ♃▬ⱪ─ ⅜ ╕╢⁹↓╣╠ 5 ╟╡◘▬♩ ─

♃▬ⱪ↔≤─ ⅜ ╕╢⁹™╦┌↓─☻◖▪│⁸ ♃▬ⱪ─ ╩ ∆⁹↓╣

╠ ♃▬ⱪ─☻◖▪ ≈ ⁸ ⁸ ⁸ ╩

≤⇔⁸ ─ ╩ ≤⇔√ ⁸◘▬♩ ID╩ ≤⇔√

⸗♦ꜟ⌐╟╢ AIC ╩ ™√⸗♦ꜟ ⌐╟∫≡ ⇔√ ⁸ ⌐

≤ ⅜ ╕╣√⸗♦ꜟ⅜ ⸗♦ꜟ⁸ȺAIC⅜ 2 ≢№∫√ ─⸗♦ꜟ─

│ ─╖≢№∫√ й- 3- 1 ⁹≥∟╠─ ⌐⅔™≡╙ │

─ ≢№∫√⁹↓╣╟╡⁸ ☻◖▪─ ↕⅜⁸ ─ ⌐ ─ ╩ ≈

↓≤⅜ ↕╣√ й- 3- 1 ⁹√∞⇔⁸ ◘▬♩─ ≢│ ─ ⌂ ♦

╩♃כ ⇔≡™⌂™⅜⁸ ─ ─ │◌ꜝⱴ♠≤ ⅎ╠╣╢⁹↓─√╘⁸

◌ꜝⱴ♠─ ⅜ ─ ™ ╛ ≢№╡ ≡─◘▬♩⌐№╢╦↑≢⌂

™≤™∫√ ╩ ∆╢≤⁸↓℮⇔√ ≢─ ⅜ ─ ┼ ⇔≡™╢ ⅜

№╢⁹╕√⁸↓─ ≢│ ─ ╩ ∫√⅜⁸◘fiⱪꜟ ─ ⅛╠ ╩

↑∏⌐ ⇔≡™╢⁹ ≢ ↕╣╢ ≤╡╕≤╘⌐⅔™≡│⁸ ╩ ⇔√

╙ ≢№╤℮⁹↓─╟℮⌂ ⅛╠⁸ ─ │⁸ ◘▬♩⌐⅔↑╢ ─

≢№╢ ╙ ╡⁸ ─↕╠⌂╢ ⅜ ≢№╢⁹ 
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й- 3- 1 2019 ─ ◘▬♩⌐⅔↑╢ ─ ≤ ♃▬ⱪ─☻◖▪─ ─

⸗♦ꜟ 

 

 ⸗♦ꜟ AIC ȺAIC 

1  +  232.3 0.0  

2  233.4 1.1  

    

    

 

◘▬♩⌐⅔↑╢ ─ ≤ ─ ─  

◘▬♩ 14⅛ ≢ ─ ≤ ─ ─ ⅜ ≢⅝√⅜⁸◘▬♩ ⅜

⌂ↄ ⌐ ⌂◘fiⱪꜟ ╩ ≢⅝≡™⌂™↓≤⅛╠⁸ ─ ─ ╩

∫√⁹ 

◘▬♩│ ◘▬♩ ⅜ ⌂ↄ⁸⅛≈⁸ ◘▬♩⌐ ═≡ ─ ╙ ⅝™⁹

╕√⁸ ≢│ ╩ ⌐ ⇔√ ─╠╣↓⁹╢™≡∫⌂≥♃כ♦™

─♃כ♦⁸╡╟⌐ ⅜ ⌐ ⅝ↄ⁸ ─ ╩ ∆╢↓≤⅜ ⇔™⁹ ⌐

≢─ │ ≢№╢√╘⁸ ╩ ⇔≡ ╩ ⌂℮↓≤⅜ ≢

№╢⁹ ╩ ∂√ ─ ⌐≈™≡│⁸ ⅔╟┘ ≤╡╕≤╘

╩ ─↓≤⁹ 
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│⁸▬fi♪◒☺ꜗ◒⁸●ⱦ♅ꜛ►⁸◖☺ꜙ◔▬⁸◖ⱩⱢ◒♅ꜛ►⁸♁►◦♅ꜛ►⁸

♪Ᵽ♩ ◌꞉ꜝⱣ♩ 50 ⅜ ↕╣√⁹ │ ─ ≤⇔≡◦ⱴ◐fi

Ɽꜝ⅜ ╕╣√⅜⁸ │™∏╣╙ ⌐ ⌐ ─№╢ ≢№╢⁹ 

▬fi♪◒☺ꜗ◒│⁸ [ 100551 ] ─ ◘▬♩─╖≢ ↕╣√⁹◖ⱩⱢ◒♅ꜛ

►│⁸ [ 100270 ] ─ ◘▬♩ ⅛ ─╖≢ ↕╣√⁹⌂⅔⁸

│◌꞉ꜝⱣ♩ ♪Ᵽ♩ │ ⅛ ⅛ ⁸ ⅛ ≢ ↕╣√⁹ │

⁸ ╩ ≤⇔⌂™√╘⁸ ↕╣⌐ↄ™⁹╕√⁸ ⌐ ∆╢ ⅜№╢⁹

∕╣ ─ ≤⇔≡⁸ ─ ─ ה ≤⇔≡ ⅜ ≢⌂™≤

⇔ ⌐ ⇔≡™⌂™ ╙№╡⁸ │∕─ ⅜ ⅝™ ⅜№∫√⅜⁸

⌐ ╩ ⇔≡™╢ ⁸│≡™⅔⌐♃כ♦─ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

≤╡╕≤╘ ≢│⁸◖☺ꜙ◔▬⁸●ⱦ♅ꜛ►⁸♁►◦♅ꜛ►─ ─⸗

♬♃ꜞfi◓─ ⅜ ↕╣≡™╢⁹ ⌐⁸●ⱦ♅ꜛ►≤♁►◦♅ꜛ►⌐≈™≡│⁸

⌐ ⅝⌂ ╩ ╓∆⅔∕╣⅜№╢≤⇔≡⁸ ≢ ⌐ ↕

╣≡™╢⁹ ≢│⁸ ⇔≡∕─ ⌐ ⇔≡⅝√ й-2-2 ⁹ 

◖☺ꜙ◔▬│⁸ ◘▬♩≢│ │ ↕╣⌂⅛∫√⅜⁸ │ ⁸

─ ◘▬♩≢ ↕╣√⁹ ◘▬♩≢│⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ─ ⅛╠ 11◘▬♩≢ ↕╣√⁹↓╣│ ╩

╗ ─℮∟⁸2018 ─ 19◘▬♩⁸2017 ─ 8◘▬♩⁸2016 ─ 18◘▬

♩⁸2015 ─ 19◘▬♩≤ ∆╢≤ ⌐ ⌂⅛∫√⁹ ╕≢ ⌐≈™≡│⁸

↓─ │ ⌐ │⌂™╙─≤ ⅎ╠╣≡⅝√⁹ ⅎ┌⁸2013 ╕≢─

≤ ☿fi♃2004 כ ≢

↕╣√ ╩ ⇔≡╙⁸ ⅝⌂ │ ╘╠╣⌂™⁹ ≢╙∫≤╙ ⌂⅛∫√

─ ⌐╟╡⁸ ⅜ ⌐№╢ ⅜№╢─⅛⁸∕╣≤╙ ⌂ ≢№

╢─⅛⁸ ⇔≡⅝√⁹ ─ ╛⁸ ◘▬♩⅜╒╓ ∂≢№╢ 2014

│ ≤ ∂ 11⅛ ≢№∫√↓≤╙ ╦∑≡ ⅎ╢≤⁸ ⌐⅔↑╢ ⌐⁸

─ │ ─⌂™ ┌™≢№╤℮≤ ⅎ╠╣√⁹ 

●ⱦ♅ꜛ►│⁸ ◘▬♩≢│ │ ↕╣⌂⅛∫√⅜⁸ │ ⁸ ⁸

─ ⅛ ≢ ↕╣√⁹ ◘▬♩≢│ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ─ ⅛╠ 10◘▬♩≢ ↕╣√⁹↓╣│ 2018 ─ ⅛ ⁸2017

─ ⅛ ⁸2016 ─ ⅛ ⁸2015 ─ ⅛ ╟╡╦∏⅛⌐ ⅛∫√⁹╕√⁸ ◘▬♩

⅜╒╓ ∂≢№╢ 2014 │⁸ ≤ ─ 11⅛ ≢№∫√⁹↓╣╠

≤ ⌐⅔↑╢ ◘▬♩ ≤ ◘▬♩ ╩ ∆╢≤⁸ ─ │ ╖

≢№∫√⁹ 

♁►◦♅ꜛ►│⁸ ≢№╢√╘ ◘▬♩≢─ │ ∞⅜⁸ │ ⁸

⁸ ─ ◘▬♩≢ ↕╣√⁹↓╣│ ─ ⅛ ⅛╠ ≢№∫√⁹ ◘▬
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♩≢│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ─ 18 ⅛ ⁸ 21 ⅛ ≢

↕╣√⁹ ↓╣│ ⅔╟┘∕─ ≢№╢ 2017 ─ 17⅛ 16⁸

╟╡ ⇔√ ≢№╡⁸2016 ─ 10 ⅛ ⁸ ⁸2015

─ 16⅛ 15⁸ ≤ ∆╢≤⁸ ◘▬♩≤ ◘▬♩─ ≢

⅛ ≢№∫√⁹╒╓ ◘▬♩╩ ═√ 2014 │ 19 ⅛ 19⁸

∞∫√─≢⁸ ◘▬♩≢│ ⅜ ™⅜ ◘▬♩≢ ⇔⁸∕─ ⁸

⅜ ⇔≡™√⁹2016 ⌐ ◘▬♩≢─ ⅜ ⅝ↄ ⇔√↓≤│ ⌂

≢№╢≤ ⌐ ⇔√⅜⁸ ─ ⅛╠╙ ─↓≤⅜ ⅎ╢⁹ │

⌐ ∫≡⅛╠ ≤ ⇔≡ ┘ ─ ⅜ ™√ ⁸ ─

│ ┌™≢№╢≤ ↕╣≡™√⁹ │ ⅝ ⅝ ┌™─ ╩ ⇔√⅜⁸

∕─ ≢⁸ ◘▬♩≢─ ⅜ ─ ╩ ╘≡ ╩ ∆╢≤⁸ │

╦╠∏ ┌™≢№╢ ⅜№╢⅜⁸ ≢⁸ │ ↕╣⌂⅛∫√ ◘▬♩≢─

⅜ ⁸ ╠╣≡™╢⁹ ◘▬♩⌐╙ ⅜ ⇔≡™╢ │ ≢⅝⌂™⁹

─ ⌐ ⌂╢ ╩ ∆╢⁹ 

◘▬♩ ⌐⅔↑╢ ◘▬♩─ │⁸ ⌡ ⌐ ≤⌂∫≡™╢⁹⇔√⅜

∫≡⁸ ─ ◘▬♩│ ─ ◘▬♩≤╒╓ ╣ ╦∫≡™╢⅜⁸∕─™∏╣

─ ≢╙ ─◘▬♩≢⁸↓╣╠ ─ ⅜ ⌐ ↕╣≡⅝√⁹↓─₈◘▬

♩⅜ ╣ ╦∫≡╙⁸ √ ≢ ⌐ ↕╣≡™╢₉≤™℮ ⅛╠⁸↓╣╠ ⅜

⌐ ה ⇔≡™╢≤ ⅎ╠╣╢⁹◖☺ꜙ◔▬─ ⌐≈™≡│⁸2015 ⅛╠ 2017

╕≢ ⇔≡⁸ ╟╡ ≢─ ⅜⌂⅛∫√⅜⁸ │ ╛ ≢ ⇔┬

╡⌐ ↕╣√⁹ │∕℮⇔√ ≢─ │ ↄ⁸ │ ≢№∫√⁹ │

┼─ ⅜ ™ ≢№╢⅜⁸ │ ≤⇔≡─ ⅜

⇔≡™╢√╘⁸∕─ ⅜ ╣≡⅝≡™╢ ⅜№╢⁹ ─ ≢─ ⅜

⌂╙─≢№╡⁸ ─ ◘▬♩ ⅜ ∫≡⅔╠∏ ⅜ ⇔≡ ↕╣≡™╢

⅜№╢⅜⁸ │⁸ ≤ ╩ ∆╢ │ ≢№╢⁹ ─◖☺ꜙ◔▬

─ ⌐↕╠⌂╢ ╩ ∆╢⁹ 

┼─ ⅜ ⇔™ ≢№╢♁►◦♅ꜛ►≤●ⱦ♅ꜛ►│⁸ ◘▬

♩─ ╣ ⅎ⅜№∫≡╙ ≢ ↕╣ ↑≡⅝√↓≤╛⁸ ⅜ ⇔≡⅝√↓

≤⅛╠⁸ ─ ⅜ ↕╣≡™√⁹ ─ │⁸ ─ ⌐ ⅝ ⅝⁸↓╣

╠─ ⇔™ ⅜⁸ ⌐ ⌐ ⇔⁸ ╩ ⇔≡™╢ ╩↕╠⌐ ↄ

⇔√⁹ ⌐●ⱦ♅ꜛ►│⁸ ≢│ ⌐ ↕╣≡™⌂™ ≢╙

⌐╟╢ ╠ 2016ˣ⅜ ⌐⌂∫≡ ╠╣√↓≤⅛╠⁸↕╠⌐ ─ ⅜

⇔≡™╢≤ ⅎ╠╣⁸↓℮⇔√ ─ ⌐╙ ⇔≡⅝√⁹ ─ ⅛╠│⁸↓

℮⇔√ ┼─ │ ↕╣≡™⌂™╙──⁸ ⌐ ⸗♬♃ꜞfi◓ ⌐

≡ ↕╣╢ │ ⌐№╢⁹ 
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♁►◦♅ꜛ►⌐≈™≡│⁸ ⅜ ╗ ╩►◓▬☻╙ ⌐ ╗↓≤⅛╠⁸ ≢№

╢►◓▬☻─ ⌐ ─ ⅜ ╩ ╓∆ ה  2008 ⅜

↕╣≡⅝√⁹⇔⅛⇔⁸ ⁸◦◌─ ⌐╟∫≡ ⅜ ⇔⁸∕℮⇔√ ╩ ∆╢

►◓▬☻╛♁►◦♅ꜛ►─ ⅜ ∆╢ ⅜ ↕╣≡™╢ │⁸28

₈и  ( )  ₉ ─ ⌂ ╩ ⁹ │⁸

╛ ─ ∞↑≢⌂ↄ⁸ ─ ╙ ⌐™╣⌂⅜╠⁸ ≤ ─

╩ ⌂⸗♬♃ꜞfi◓─ ⌐╟╡ ∆╢ ⅜№╢⁹ ⌐♁►◦♅ꜛ►│ ↕╣

╢ ◘▬♩⅜ ⇔≡™╢ ⅜№╡⁸ ─ ⅜ ─№╢ ⌂≥─ ┼

╙ ⇔≡™╢ ⅜№╡℮╢⁹ ─ ┼─↕╠⌂╢ ⅜ ≢№╢⁹
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й- 2- 2 2019 ⌐⅔↑╢●ⱦ♅ꜛ►≤♁►◦♅ꜛ►─  

 

 

●ⱦ♅ꜛ► 

♁►◦♅ꜛ► 

 

ừ ◘▬♩ 

ừ ◘▬♩ 
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─ ┼─  

 ⁸ ⌂≥⌐ ℮ ╩ ╘√ ─ ─ ≤ ⅜ ↕╣≡™

╢⁹ ⌐⅔™≡╙⁸ ꜞꜙ►◐ꜙ►◘fi◦ꜛ►◒▬≢ ─ ╩ ⅎ℮╢

ה  2011 ╩ ⌐ ⇔≡⅝√⁹ ─ ⌐⅔™≡⁸ │⁸

◘▬♩≢│ ─ ⅛ ≢ ↕╣√⁹↓╣│ ─ ⅛ ⅛╠ ≢№∫√⁹

◘▬♩⌐⅔↑╢ │ 2016 ╕≢ ≢ ↕╣≡™⌂⅛∫√⅜⁸2017

│ ↕╣⁸ │ ┘ ⅜⌂⅛∫√⁹ ⁸ ◘▬♩≢│ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ─ ⅛ ⁸ 10 ⅛ ≢ ↕╣√⁹

─ ╩ ╢≤⁸ ќ ќ ќ ќ ќ10 ≤ ⇔≡™√⁹⌂

⅔⁸╒╓ ∂◘▬♩╩ ⇔√ 2014 │ ⅛ ∞∫√─≢⁸ │ ⇔

≡™╢⁹↓─╟℮⌐ ─ ⅜ ™≡™√⅜⁸ │ ⅝ↄ ⇔√⁹

◘▬♩ ─ ─ ╩ ⇔≡╙⁸ ─ ◘▬♩ │ ╟╡╙ ⇔√

⅜№╢⁹ ⅜ ↕╣≡™╢ ⌐≈™≡│⁸ ─ ⅛╠⁸↕╠⌂╢

≤ ⌂⸗♬♃ꜞfi◓─ ⅜ ≢№╢⁹ 

─ ⌐≈™≡│⁸ ⌐≡ ⅜№╡⁸↓╣│ ╛ ╙

≢№∫√⁹↕╠⌐ │↓╣ ⌐ ≢╙ ↕╣√⁹ ⌐ ↕╣√

│⁸ ה ה ה ה ⁸ ה ה ה ה

≢№╡⁸ │ √⌐ ↕╣√ │ ⅛∫√⁹2013 ⌐│ ≢ ↕

╣≡⅔╡⁸↓╣⅜ ─ ⌐⅔↑╢ ─ ≤⌂∫≡™╢⅜⁸ │↓℮⇔√

│ ↕╣⌂⅛∫√⁹ ─ ─ ┘ ⌐≈™≡╙⁸ ─⸗

♬♃ꜞfi◓─ ≤ ⅜ ≤⌂╢⁹ 
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  ◘▬♩⌐⅔↑╢ ─ ה♩▬◘▪◖⁸│ ◖▪◘▬♩≢─ ⌐

∏╢ │⁸₈и ◖▪◘▬♩ה ◖▪◘▬♩ ┘ ₉╩ ⁹ 

 

2019  

│ ◘▬♩64⅛ ⁸ ◘▬♩14⅛ ⁸ 78⅛ ⌐≡ ⅜ ⇔≡™╢

⌐ ╩ ⇔√ й-2-1 ⁹ 

 

ה  

ה  

⅜♃כ♦⌂ ╠╣√ ◘▬♩64⅛ ⌐≈™≡ ⇔√⁹⌂⅔⁸◘▬♩ ─

─╖ ⅜♃כ♦ ↑≡™╢⌂≥⁸ ┼─ ≤ ╦╣╢◘▬♩⅜№∫√⅜⁸

┼─ ⅝ ╡╛ ⅛╠ ╩ ≢⅝√ │ ⇔≡ ⌐ ⇔√⁹

◘▬♩│ ─ ⌐≈™≡ ⌂◘fiⱪꜟ ╩ ╠╣≡™╢⅜⁸ ◘▬♩│

─ ◘▬♩ ⅜10⅛ ≤ ⌂ↄ⁸ ≢─ │ ≢№╢⁹ 

⌐⅔™≡ ─ ≤ ─ ╩ ≈ ⅜ ╠╣≡™╢ FHD

e.g. MacArthur & MacArthur 1961 ⁸Recher 1969 ╩◘▬♩↔≤⌐ ⌐ ≠™≡

⇔√⁹ │⁸ ─ ⅛╠ ╘╠╣╢Shannon- Weaver ≢№╡⁸№

╢ ⌐⅔↑╢ ꜝfi◒╩FA⁸ ─FA╩ ⇔√╙─╩FASUM ≤∆╢≤⁸ ─

≢ ↕╣╢⁹ 

ä
=

-=
s

i

PiPi
1

lnFHD  s ⁸Pi i ─ ─FA─FASUM⌐ ∆╢ ⁹ 

◘▬♩─FA│⁸ ─♃כ♦─ ≤⇔√⁹ 

 ⁸ ◘▬♩⌐≈™≡│⁸ ─ ╟╡ ≢─ ─ │⁸◘fiⱪꜟ

⅜ ≢№╢≤ ↕╣√√╘⁸ ╩♃כ♦─ ⇔≡ ∆╢ ⅜

≢№╢⁹∕╣╝ⅎ ◘▬♩⌐≈™≡│ ≢─ │ ∫√⁹ 
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─  

◘▬♩⌐⅔↑╢  

─ ◘▬♩64⅛ ⌐⅔™≡ ⇔√ │⁸2009- 2017 ≤╒╓ ∂

∞∫√ й- 3- 1 1.39±0.12 SD⁸ │3- a╩ ⁹ ─ ╟╡ ◘▬

♩│⁸ ⌐ ╣ ≢№∫√ [100360 Ɫⱴ♫☻ ] ⁸

[100411 ] ⁹ 

╣ ≤⌂∫√ ◘▬♩│ ─ ⌐ ⇔≡⅔╠∏⁸ ⌂ ╡│⌂⅛∫√⁹

╩⅛↑≡ ≡─ ◘▬♩╩ ∆╢ ⅔™≡⁸ ─√╘─ 10

╛ ╩ ⇔⁸ ◘▬♩╩Ᵽꜝfi☻ ↄ ⌐ ∆╢↓≤⅜ ≤⌂╢⁹

─ ◘▬♩│Ᵽꜝfi☻─╟™ ⌐⌂∫≡™╢≤™ⅎ╟℮⁹ 

↓╣╠─℮∟⁸ ⅛ ⅜≤ↄ⌐│∏╣≡™√⁹ ≢№∫√ [100360 

Ɫⱴ♫☻ ]│ ╛ ⅜⌂ↄ⁸ ™ ⅜ ─ ─◘▬♩⁸

─ [100411 ] ╙ ≢№∫√⁹ ─ ╣ ≤⌂╢ ─ ⅜ ⅛

∫√◘▬♩─ ─ │⁸ ╩ ≤⇔ ⅜ ↑√ ≢№∫√╡⁸ ⌐

⅜ ⅎ ╙ ™ ≢№∫√╡⇔≡™╢⁹ ⌐⅔™≡ ─ ⅛∫√◘▬♩

⁸ ⌐≈™≡╙ ─ ⌐ ≡│╕∫≡™√⁹ 

≤ ≤─ ⌐≈™≡│⁸₈й .  ( ה (  

₉ ◘▬♩⌐⅔↑╢ ≤ ─ ─ ₉⌐ ⇔√⁹ 

 

й- 3- 1 ◘▬♩⌐⅔↑╢ ─ 2019  
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ה ה ה ה ה  (2016) 

⌐⅔↑╢●ⱦ♅ꜛ► Garrulax canorus─ . Strix 32: 179-187. 

ה  (2008) ♁►◦♅ꜛ►─ ⌐╟╢►◓▬☻─ ─ . 

, 57(1): 3-10. 

☿fi♃(2004) כ ─ . , 

263-270  

MacArthur, R.H. & MacArthur, J.W. (1961) On Bird Species Diversity. Ecology 42: 

594-598. 

ה╠≈⅛  (2011) ⌐⅔↑╢ꜞꜙ►◐ꜙ►◘fi◦ꜛ►◒▬─ . 

Bird Research, 7: A33-A44. 

Recher, H. F. (1969) Bird species diversity and habitat diversity in Australia and North 

America. American Naturalist 103: 75-80
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к  

 

 

ⱴ♬ꜙ▪ꜟ 2019  

 

 

 

 

 

 

 

 

 

β ─ │⁸ ○ꜞ☺♫ꜟ─ ≤⌂∫≡™╢⁹ 
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