
─ ≤  

чה шה шה шה шה щ 

 

   

 

│ 2007 ⌐ ∫√ ─ ≤ ⌐ ™≢⁸2008 4 ⌐ ⁸

⁸ ⁸ ─ ⁸ ≢⁸ ∆╢ ≤ ╩ ╗

┘ ⌐≈™≡ ∫√╙─≢№╢⁹ 

∕─ ⁸ │ 14 ⌐ ∆╢ 34 ╩ ∆╢↓≤⅜≢⅝√⁹ ⇔√ ─

ↄ│ ╣─№╢ ⌂ ⌐ ⇔≡╖╠╣╢ ≢№∫√⁹ 

│ 10 40 76 ╩ ⇔√( ╩ ╗)⁹2007 ⌐ ⇔√ ≤

№╦∑╢≤⁸12 47 95 ≤⌂∫√⁹ 

≤⇔≡│⁸ ≢ ╩ ↕╣╢ 1╩ 4 ⇔√⁹ 

≢│⁸ ה ≤╙⌐ ↄ⁸ ≢ ⅛≢№∫√⁹⇔⅛⇔ ≢№∫≡

╙⁸ ─ ⅎ╠╣╢ ≢│ ╛ │ ↄ⌂⅛∫√⁹ 

│ ≢ ─ ⅛⌂ ≢№╢⅜⁸ │ │ 0.745 mg/l ≤ ™ ╩

⇔√⁹ꜞfi ꜞfi PO4- P ⌐≈™≡│ 0.013mg/l ≤ ™ ╩ ⇔√⁹ 

⁸│∂╘⌐ 

 ─ ╩ ╠⅛⌐∆╢

√╘⁸07 ⌐ ╦⌂⅛∫√ ⁸

⁸ ⁸ ≢ ≤

╩ ∫√⁹↓╣⌐╟╡⁸

─ ⌂ ─

╩ ╢↓≤⅜≢⅝√⁹ 

⁸  

⁸ ┘

╩St.3 St.8 ≢ ∫√⁹St.1⁸

St.2 │ 07 ─ ╩ ⇔≡

⇔√ 1 ⁹ 

1) ≤  

                            
1 2002 ─ ─⅔∕╣─№╢ Ɫfi♪Ⱪ♇◒₈ ₉⁸  

ч◌꞉◕ꜝ─  ш  щ←╪╕  

 

   

St.1 ⁸St.2 │ 07  



╪╓─  

St.2  ( )(0 St.23ה)  

ᵑ   

St.1  ⱦ꜠♇☺(0 )  

St.3  (08.4.13)  

St.4  ☻◐כ (08.4.13)  

ᵒ  

St.5  ─ (08.4.13)  

ᵓ  

St.6  (08.4.27)  

St.7  (08.4.27)  

ᵔ  

St.8  ♄ⱶ (08.4.27) 2)  

⁸ ≤╙⁸20007 ≤ ⌐ ∫√⁹ 

ч◌꞉◕ꜝ─  ш  щ←╪╕  

 



⌐≈™≡│⁸ ╙ ∫√⁹ ⌐ ∆╢Ⱡ♇♩╩ ⇔√⁹

⌐╟∫≡ 0.25 0.25 ╩ 2 ™⁸∕╣∙╣╩ 1 ≤⇔√⁹≤╙⌐

─↕╕↨╕⌂ ≢ ∆╢↓≤╩ ⅜↑√⁹ ─ │⁸ ה 

ה ┼─ ⌐ ⇔⁸ 2000 ╙ ⌐⇔√⁹ 

 

⁸  

1 │ St.6  ≤ St.8  ♄ⱶ ─ 2 ≢

№╢ ─ ≢│ 14 ⌐ ∆╢ 34 ╩ ⇔√⁹ ≢ ⌐ 200 ╩

⇔⁸ ╩ ⇔√ ⁹ 

⌐ ⇔√ ≤∕── ╩ ⌐ ∆⁹ 

Achnanthes bioretii ╠⅛⌂ ╩ ╖⁸pH⌐ ⇔≡│ ╛╛ ╩ ╗⁹ 

Achnanthes clevei ⌂ ה ⌐ ⇔⁸pH⅜ ─ ⌐ ∆╢⁹ 

Achnanthes crassa ⌐ ⇔≡│ ↄ ≢⅝ ─ ╩ ╗⁹ 

Achnanthes minutissima ⅝╣™⌂ ⅛╠ ╣√ ╕≢ ↄ ∆╢ ≢№╢⅜

╠ ⌐ ╠╣╢⁹pH│ ⅛╠ ™▪ꜟ◌ꜞ ─ ⌐ ╠╣╢⁹ 

Ceratoneis  arcus var.  amphioxys ⌂ ≢ pH│▪ꜟ◌ꜞ ╩ ╗⁹ 

Cocconeis placentula  ⌐ ⇔≡│ ↄ ≢⅝▪ꜟ◌ꜞ ─ ╩ ╗⁹  

200ה  

1 ⌐ ⇔√ ─◌►fi♩ꜞ☻♩ 

pH

1 Achnanthesbioretii 23
2 Achnanthes convergens 17
3 Achnanthes clevei 23
4 Achnanthes clevei var.rostrata 2
5 Achnanthes crassa 68 10 Ŭ
6 Achnanthes daonensis 2 1
7 Achnanthes  japonica 3 15
8 Achnanthes laevis var.quadratarea 1
9 Achnanthes lanceolata 1

10 Achnanthes lanceolata  var. rostrata 10 A? C
11 Achnanthes laterostruta 1
12 Achnanthes minutissima 27 A? C
13 Achnanthidium japonicum 2
14 Asterionella formosa 10 C
15 Ceratoneis arcus var. amphioxys 67 C
16 Cocconeis neodiminuta 4
17 Cocconeis placentula 28 A? C
18 Cymbella sinuata 6
19 Cymbella silesiatum 1
20 Cymbella  tumidm 7
21 Cymbella ventricosa 18 C
22 Diatoma mesodon 13 C
23 Eunotia muscicola var. penminuta 1
24 Frustulia rhomboides var.saxonica 1
25 Gomphonema angustatum 1
26 Gomphonema clevei 1
27 Gomphonema grunowii 2
28 Gomphonema longiceps 4
29 Gomphonema olivaceum 1
30 Gomphonema okunoi 8
31 Gomphonema olivaceum var. minutissimum 1
32 Navicula cryptocephala 1
33 Nitzschia  brevissima 1
34 Nitzschia  fonticola 1
35 Nitzschia palea 3 A ɓ,Ŭ
36 Stauroneis smithii 1
37 Synedra inaequalis 6
38 Synedra rumpens var. rumpens 6
39 Synedra ulua 1



⁸ ≤╙⌐ ≤⇔≡ ∆╢⁹ 

Cymbella ventricosa ⌂ ≢ pH│ ╩ ╗⁹ 

≢ ⇔√ ⌂ ≢ Plate ╩ ⇔ 13- 16⌐ ⇔√⁹ 

2  

2008 4 13 ≤ 4 27 ⌐ ⁸ ⁸ ⁸ ≢ ╩ ∫√⁹

≤ 0.25 ≢ ∫√⁹≥─ ╙⁸ ─ ─№╢ ─ ≢№∫√⁹ 

10 40 75 ╩ ⇔√( ╩ ╗)⁹2007 ⌐ ⇔√ ≤№╦∑╢≤⁸

12 47 94 ≤⌂∫√⁹ 

∕─ ⌐ ─ ─⅔∕╣─№╢ ⌐ ↕╣╢ 4 ╩ ⇔√( 2)⁹ 

и ─ⱶꜝ◘◐♩ⱦ◔ꜝ Eubasilissa  regina⁸ ─ⱡ◑◌꞉◕ꜝ

Criptoperla japonic a⁸ⱵⱠ♩꞉♄◌꞉◕ꜝ Scopura montana⁸Ⱶꜘⱴ►☼ⱶ◦ Phagocata 

vivida ≢№∫√⁹ 

─ ꜞ☻♩╩ 3- ⌐2ה1 ⇔√⁹ 

─ │ ─ ≢№∫√⁹ 

ᵑ (08.4.13 )  

St.3  700  

ⱦ♇꜠☺ ↄ─╟╡ ≢⁸ ⌐ ⅜№╢ ─ ≢ ∫√ 8 ⁹ 

╩ ∫√⁹ ⇔√ ─ ⁸5 24 ╩ ⇔√⁹◌◕꜡► 3 8 ה

╩ ∑⁸ ⁸◌꞉◕ꜝ 4 5 ⁸

♩ⱦ◔ꜝ 7 ⁸ 3 ⁸►☼ⱶ◦

1 ≢№∫√⁹►☼ⱶ◦│ ⇔

≡™╢╟℮⌐

╦╣√⁹ 

⇔≡ ╠

╣√─│♩◕

ⱴ♄ꜝ◌◕꜡

► ─

Drunella sp.

≢№∫√⁹♩

◕ꜘⱴ♩▪Ⱶ

◌ Agathon longispinus ╩ ⇔√ 3 ⁹ ─ ─ ⌐╛╛ ⌐ ╠╣╢ 2

≢№╢⁹ 

St.4 כ◐☻  1220  

כ◐☻ ⅛╠ 300m ∫√ ≢ ⇔√ 9 ⁹ 

╩ 2 ∫√(0.5 )⁹ ⌐ ⌐ ⇔√ │⌂⅛∫√⁹ 

                            
ה 2 (2005) ה ה ┼─ ⁸  

 
3 ♩◕ꜘⱴ♩▪Ⱶ◌ 

─ ⌐ ⁹ ─

1 ↔≤⌐ 6 ─ ⅜№╢ 

2 ⇔√ ─  

⅛╠ⱶꜝ◘◐♩ⱦ◔ꜝ⁸ⱵⱠ♩꞉♄◌꞉◕ꜝ⁸

⅛╠ⱡ◑◌꞉◕ꜝ⁸Ⱶꜘⱴ►☼ⱶ◦ 

 

 
 

 



⇔√ │ 37 ≢⁸ 13 17 ≢№∫√⁹◌◕꜡► 1 1 ⁸♩

fiⱲ 1 1 ⁸◌꞉◕ꜝ 2 3 ⁸▪Ⱶⱷ◌◕꜡► 1 1 ⁸♩ⱦ◔ꜝ 4

⁸◖►♅ꜙ► 2 2 ⁸ 3 3 ╩ ⇔√⁹◌◕꜡► │ ⌐

⌂ↄ⁸ⱨ♃☻☺⸗fi◌◕꜡► Ephemera japonica1 3 ─╖≢№∫√⁹ꜘⱴ♩◌꞉◕

ꜝ Niponiella limbatella ⁸ⱥ꜡Ᵽ◌◕꜡► APHELOCHEIRIDAE gen  sp.ⱴꜟⱣⱠ♩ⱦ◔

ꜝ Phryganopsychidae gen  sp.╩ ⇔√⁹Ɫ◖Ⱡ◘fi◦ꜛ►►○ Onychodactylus 

japonicus ╙ 1 ⇔√ 4 ⁹♩ⱦ◔ꜝ Eubasilissa regina ╩ 1 ⇔√⁹ 

↓─ ⅜ ─ ≢ ⅛╠ ╢≤ 19 /0.25 ≢⁸╙∫≤╙

⅜ כ◐☻⁹√∫⅛↕ ─ ⅜№╢─≢№╤℮⅛⁹ 

ᵒ (08.4.13)  

St.5  ─ 740m  

™─ ─ ─ ≢ ∫√ 10 ⁹ ⌐

│ 100m ⌐╙℮ 1 ─ ⅜ №╡⁸ ⌐ 1km

⌐ ≤ↄ↕ ⅜№╢⁹ 

╩ 1 ∫√ 0.25 ⁹ 

⇔√ 63 │⁸3 13 1 ◌◕꜡

► 5 9 ⁸◌꞉◕ꜝ 5 5 ⁸♩ⱦ◔ꜝ 3 3

≢⁸ │ ⌂⅛∫√⁹Ⱶ♪ꜞ◌꞉◕ꜝ

Chloroperlidae gen  sp.⅜ ⌐ ⇔√⁹ⱥꜝ♃◌◕꜡► ╙ ↄ ╠╣⁸◐▬꜡ⱥ

ꜝ♃◌◕꜡►◐▬꜡ⱥꜝ♃◌◕꜡► Epeorus aesculus⁸◄ꜟ⸗fiⱥꜝ♃◌◕꜡► E.

atiforiumu g⌂≥≢№∫√⁹ⱱ♃ꜟ♩ⱦ◔ꜝ Nothopsyche sp. NA⅜ 1 ╠╣√⁹

≢ ─ ⅜╕∞ ≢│⌂⅛∫√⅜⁸ ⌂ ─ ││∫⅝╡⇔≡™√( 5)   

ᵓ (08.4.27)  

St.6  1000m  

╩ ╡ ⅛╠ 4km ⅜∫√№√╡≢ ⇔√⁹ ─╒╓

≢ ↕⌂ ⅜№∫√ 11 ⁹ ™⌐ │ ╠╣⌂⅛∫√⁹ 

2 0.5 ≤ ╩ ∫√⁹ ∑≡ 11 33 59 ≢№∫√⁹

≢ ⇔√ 110 10 34 ─ ⁸◌◕꜡► 6 10 ⁸♩fiⱲ 1

4 St.4 ☻◐כ ≢ ⇔√  

⅛╠ꜘⱴ♩◌꞉◕ꜝ⁸ⱥ꜡Ᵽ◌◕꜡►⁸ⱴꜟⱣⱠ♩ⱦ◔ꜝ⁸Ɫ◖Ⱡ◘

fi◦ꜛ►►○ 

  

 

 

5 St.5  ⱱ♃ꜟ♩ⱦ◔ꜝ─

⁹ ה ≢ ∫√

⌐ ∫≡™╢⁹ ה  

  



1 ⁸◌꞉◕ꜝ 5 7 ⁸Ⱬⱦ♩fiⱲ 1 ⁸♩ⱦ◔ꜝ 4 6 ⁸◖

►♅ꜙ► 1 1 ⁸ 4 6 ⁸►☼ⱶ◦ 1 1 ⁸ⱡ♪ⱦꜟ 1 1

⁸ⱵⱵ☼ OLIGOCHAETA1 ╩ ⇔√⁹ √⌐ ≢◌◕꜡► 5 ⁸♩fiⱲ 1

2 ⁸◌꞉◕ꜝ 3 5 ⁸Ⱬⱦ♩fiⱲ ⁸♩ⱦ◔ꜝ 1 4 ⁸◖►♅

ꜙ► 3 3 ⁸ 3 5 ╩ ⇔√⁹ 

≢│ ⌐ ⌂ │⌂⅛∫√⁹ ≢│ⱨ◘○♫◦◌꞉◕ꜝ ─

Amphinemura sp.⅜ ⌐ ╠╣⁸ ™≢○♫◦◌꞉◕ꜝ Nemoura sp.≤◦♃◌꞉◕ꜝ

TAENIOPTERYGIDAE gen sp.⅜ ↄ ╠╣√⁹ⱥ꜡ⱶⱠ◌꞉◕ꜝ Criptoperla  japonica⁸

▪Ⱶⱷ◌꞉◕ꜝ 2 ⁸☻☼◐◒ꜝ◌◔◌꞉◕ꜝ Paragnetina suzukii ⁸ꜘⱴ♩Ⱶ☺◌○◌

꞉◕ꜝ Taenionema japonicum ⅜ ╠╣√⁹꜠♀▬♫●꜠♩ⱦ◔ꜝ Rhyacophila  

lezeyi │ ≢│ ⌐ ╠╣√⁹♫♫●꜠♩ⱦ◔ꜝ ─ Rhyacophila spp⁸ⱥⱷ◕

fi◗꜡► Rhantus gen sp.╩ ⇔√ 6 ⁹Ɫꜞ●Ⱡⱶ◦ Cryptoperla  japonic ╩ 1

⇔√⁹ ─ ╕╡⌐ⱥ◐●◄ꜟ─ ≤∕─ ⅜ ⌐ ╠╣√⁹ ≢

⌐ ⅛⌂ ≢№∫√⁹ 

St.7  1000m  

St.6 ─ 50m ≢ ─ ⅛╠ ╣ ╗ ≢ ╩ ∫√⁹ │ ≢⁸ ╣╛∆

™ ─ ╩ ↄ ╣ ∟╢ ↕⌂ ≢№∫√⁹ 

◌◕꜡► 5 9 ⁸◌꞉◕ꜝ 3 3 ⁸♩ⱦ◔ꜝ 2 2 ⁸►☼ⱶ◦ 1 1

6 St.7  ≢ ╠╣√   

⅛╠◒◘◌꞉◕ꜝ Isoperla  sp.▪Ⱶⱷ◌꞉◕ꜝ ⁸☻☼◐◒ꜝ◌◔◌꞉◕ꜝ⁸ꜘⱴ♩Ⱶ☺◌○◌

꞉◕ꜝ⁸ ⅛╠꜠♀▬♫●꜠♩ⱦ◔ꜝ⁸♫●꜠♩ⱦ◔ꜝ ⁸ⱥⱷ◕fi◗꜡►  

 

 
 

  

  



─ 4 11 15 ╩ ⇔√⁹Scopura montana╩ 1 ⇔√⁹ 

ᵔ (08.4.27)  

St.8  ♄ⱶ ( 900m) 

300m ⌐♄ⱶ ⅜№╢ 12 ≢⁸  (0.25 )≤ ╩ ∫√⁹ 

≢ ⇔√ │ 29 ⁸ ≤ ╦∑≡ 5 10 10 ╩ ⇔√⁹

≢│◌◕꜡► 3 4 ⁸◌꞉◕ꜝ 3 3 ⁸♩ⱦ◔ꜝ 1 1 ⁸

2 2 ⁸►☼ⱶ◦ 1 ≢№∫√⁹ √

⌐ ≢◌◕꜡► 1 2 ⁸♩ⱦ◔ꜝ 1 1

╩ ⇔√⁹ ⌐ ─№╢◐ꜛ►♩◐Ɫ♄ⱥꜝ♃

◌◕꜡► Heptagenia kyotoensis ╩ 1 ⇔√(

7)⁹ 

↓─ ⅜ ─ ≢ ⅛╠ ╢≤

0.478g/0.25 ≢╙∫≤╙ ⅜ ↕⅛∫√⁹♄ⱶ─

⅜№╢≤ ⅎ╢⁹ 

3)  

⇔√ ╩ 4⌐ ⇔√⁹2007 ─ ╙ ⇔√⁹ 

≤⇔≡⁸ │ │ 0.745 mg/l ≤ ™ ╩ ⇔√⁹↓╣│⁸ ─

⅛╠ ⌐ ∫≡ ┌╣≡ↄ╢ ⅜ ≤ ⌐ ╡ ™≢ↄ╢√╘ ⅜ ↄ 

⌂∫≡™╢≤ ⅎ╠╣╢3⁹ 

ꜞfi ꜞfi PO4- P ⌐≈™≡│ 0.013mg/l ≤ ─ ™ ╩ ⇔√⁹ 

⁸╕≤╘ 

─ ╩ ╠⅛⌐∆╢√╘⌐⁸ ⁸ ≤⁸

╩ ∫√⁹ 

                            
3 3  ⁸  ⁸ (2004) ⅛╠ ∆╢ ( )≤

─ ┘ ≤─ ⁸ ⁸Vol.41,pp97 - 104 

 

 

7 St.8 ≢ ╠╣√◐ꜛ►♩

◐Ɫ♄◌◕꜡► 

Tw EC Cl- pH NH4-N NO2-N NOx-N PO4-P T-N T-P

ⱦ꜠♇☺ 6.22 3 7.35 0.007 0.001 0.794 0.801 0.011 0.810 0.008
( 5.96 2 7.29 0.008 0.001 0.493 0.501 0.042 0.476 0.037
ⱦ꜠♇☺ 6.99 6 7.35 0.006 0.002 0.727 0.733 0.005 0.800 ⌂⇔

( 7.05 4 7.20 0.011 0.001 0.487 0.498 0.033 0.514 0.044
כ◐☻ 5.7 4.66 3 7.14 0.087 0.007 0.711 0.798 0.010 0.892 0.031

7.0 5.43 3 7.79 0.022 0.003 1.081 1.103 0.006 1.214 0.008
6.4 5.27 3 7.97 0.020 0.002 0.912 0.932 0.003 1.058 0.013

10.4 3.63 2 7.70 0.008 0.002 0.805 0.813 0.001 1.148 0.010
♄ⱶ 6.9 4.54 2 7.83 0.000 0.001 0.527 0.527 0.004 0.692 0.010

7.3 5.53 3.1111 7.51 0.019 0.002 0.726 0.745 0.013 0.845 0.020

2007/10/23

2007/11/30

2008/4/12

2008/4/26

│ TW(ϴ) EC(mS/m)pH╩ ↄ ─ │ ≡ mg/l   

TW: pH ▬○fi EC Cl- ▬○fi NH4- N ▪fi⸗♬▪ NO2- N

NOx- N NO2- N+NO- N= ⁸PO4- P ꜞfi ꜞfi T- N T- P ꜞfi  

 ─  



⌐≈™≡│⁸14 ⌐ ∆╢ 34 ╩ ⇔⁸ ╣─№╢ ⌂ ⌐ ⇔≡

╖╠╣╢ ⅜ ™↓≤⅜╦⅛∫√⁹ 

⌐≈™≡│⁸ ⌐ ≢ ─ ─⅔∕╣─№╢ⱶꜝ◘◐♩ⱦ◔ꜝ⁸Ⱶ

Ⱡ♩꞉♄◌꞉◕ꜝ⁸Ⱶꜘⱴⱡ◑◌꞉◕ꜝ⁸Ⱶꜘⱴ►☼ⱶ◦╩ ⇔√⁹⇔⅛⇔Ⱶꜘⱴ►☼

ⱶ◦ │ ⇔√─╖№∫√⅛╠⁸ ⅜ ↕╣╢⁹Ⱶꜘⱴ►☼ⱶ◦│

≢ ╠╣√⁹ 

1000m ≢│ 11 33 59 ╩ ∆╢↓≤⅜≢⅝⁸ ⅛≢

⌂ ⅜ ╠╣√⁹ 1220 ≢│ 13 17 ⇔⅛ ≢⅝⌂

⅛∫√⁹ 740m │ 3 13 16 ⇔⅛ ≢⅝⌂⅛∫√⁹ ╣

╪≢™╢≢№╤℮ ─ ╙№╢─⅛╙⇔╣⌂™⁹ ♄ⱶ ≢│⁸5 10 10

─╖≢№∫√⁹ 

⅛╠│⁸ │ 0.745 mg/l ≤ ↄ⁸ꜞfi ꜞfi PO4- P │

0.013mg/l ≤ ↄ│⌂⅛∫√⁹ ≤⇔≡│⁸ ─ ⌐ ⅝⌂ ™│ ╠╣⌂⅛

∫√⁹⇔⅛⇔⁸ ⇔√ ─ ╩╖╢≤⁸ ─ ⌐│ ╣⌂™

⅜№╢ ╩ ∂√⁹ 

⌐│⅛≈≡♩◐⅜ ⇔≡™√ ─ ⅜ ╢≤™╦╣╢⁹∕─ ╗

≤≤╙⌐⁸ ╙ ⅛⌐ ∫≡™∫≡╒⇔™≤ ℮⁹ 
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