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2  
  

 

BC
Hirano et al.,1995  

BC
,1991; Hirano et al.,1995  

 
BC

,1990  

 

BC 2 26.8 mg/m2

 Fukazawa et al.,2012; Sase et al.,2012; Hara et al.,2014  
PM2.5

Martin et al.,1992  

BC
Yamaguchi et 

al.,2012  
BC BC

0.13 0.69mg/m2 Yamaguchi et al.,2012  
FE-SEM BC

Yamane et al.,2012  
FE-SEM

BC BC

Nakaba et al.,2016  
BC

BC
 Terzaghi et 

al.,2013  
BC

Wang et al.,2018  
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2

Yamaguchi et al.,2014  
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Beckett et al.,1998 BC
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22% Brantley et al.,2014
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2 3 4 2
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(1)  

BC

5 4

BC
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(2)  

5

4 4 2018

2 10 7 L 1

2018 3 4 14 L

1

FS FM

2018 11 14 2017 10 6

7 L 1

FM 2018 12 31

50 150 cm

 

 

(3)  

BC  

2018 1 12 FM

TR-3110, T&D 10

40 m 10

, 2018 BC 2017 12 2018 11

, 2004 1  

 

5 4

6 /

 

 

LI-6400, Li-Cor Inc., Lincoln, USA

5 4

CO2

400 μmol mol-1 25 0.1 65 5%

1500 μmol m-2 s-1   
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6

4

LIA32, 150 mL

3 100 mL 150 mL 99%, w/w 20

QR-100, Advantec MFS Inc.

Thermal Optical Reflectance TOR IMPROVE OC/EC Model 2001A, DRI

Elemental carbon, EC

400 700 nm U-4100, 

EC
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SEM

5 SEM 150

1  

 

BC 6 1

5 Takamatsu et al. 2001

HAMILTON80100 0.5 μL

SMZ800, 

COOLPIX4500, 

2

 

CA = 2 tan-1{[H/(BD/2)] (180/ )} 
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H: cm  
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VOC B-VOC  
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VOC B-VOC

 
7.B-VOC

 
B-VOC

 

VOC B-VOC  

B-VOC
 

B-VOC VOC
 

VOC B-VOC

 

‒32‒



8.B-VOC SPM
 

VOC  

 

 
9. B-VOC

 
B-VOC

 

 
B-VOC

 

B-VOC
 

B-VOC
 

23 20 9 B-VOC
B-VOC

-
B-VOC

 
10.B-VOC B-VOC SPM

VOC
 

 

B-VOC

 
B-VOC

VOC B-VOC

 

B-VOC
 

 

‒33‒



 

4.  

4.1  

4.1.1  

1960

1970

 

 

 

 

4.1.2  

1970

NOX

SPM 12  

 

12  
  

  
 

  
 

  
 

 
 

 

NOX  
 

 

4.1.3  

1989 1993 17

NOX

‒34‒



NOX 0.5 0.9%

NOX

14.1% 7%

NO2 PM2.5

2013  

13 NOX NO2 NO2  
   

/  
NOX  

kg  
NO2  

mg/100cm2  
NO2  

g  
 

%  
NO2  

%  
 

 
200m 

14m 
43,000 17.2 0.07 148 0.9 14.1 

 
 

150m 
13.6m 

80,000 27.5 0.14 140 0.5 7 

2013  

 

14 NOX

NOX

 

14 2013  
  NOX  PM   

  190% 189% 4  
 180% 199% 4  

 185% 189% 1.4  
 192% 192% 1  

 3  2 0.1-1.3%   
 13 6% 138 57%  

 31.0%   
 NOX 4 

740  
1 350  

  

 
1  
2  
3 NOX  
4 1 NOX  
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SDGS Sustainable Development Goals 2016
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