
˭ˢ˳˩˨˹˻ ˭ˢ ˣ˻˾ ˣ˩˭ ˨ˮ˸ˢ

˨ͪ ˤ͙΄͊ ͙́͊ͫΐ

ˣͦͪΣ мфΦлпΦнлннΦ

˽͙ͪ͊͘͟ ͍͙͔͊ͭͭ͊͟͡ ͍͊͒ͯ͘ͻ͊ ͯ ͎͔͊ͦͣͪ͊͡ͼ͙͙͞ ˣͦͪ
όͯ͘ ͍ͦͫͪͭ ͤ͊ ͔͔ͣͪ ͔͍͙ͨͪ͒Ώ͔͔ͤ ˽͊ͤͦͣ͡ 
͍͙͔͊ͭͭ͊͟͡ ͍͊͒ͯ͘ͻ͊ ͊͘ ͎͔͊ͦͣͪ͊͡ͼ͙ͯ͞ ˣͦͪύ



Å ̂ ͭͦ ͯ͟ ͔͞ ͨͪͦͼ͔ͫ ͒ͦͤͦ΄͔ͥ͊ ˹͊ͼ͙͎ͦͤ͊ͤͦ͡ ˽͎ͪͦͪ͊ͣ͊ ͊͘΄͙͔ͭͭ ͍͊͒ͯ͘ͻ͊ ͯ 
˾͔͙ͨͯ͋͡ͼ͙ ˿͙͙ͪ͋͞ ͫ͊ ͊͟ͼ͙͙ͦͤͣ ͨ͊ͤͦͣ͡Φ

Å ˨˸ˮ ˣͦͪ ͔͞ ͍͙ͨͪͦͣͦͫ͊ͦ͡ ͯ;͔͍͍͔ͫͭͦ͊ͥ ͙ ͙͍͊ͭͤͦ͟ ͯ;͔͍͍ͫͭͦ͊ͦ͡ ͯ 
͍͙͊ͤͣ͞ ͦͤͫͯͭ͊͟͡ͼ͙͊ͣ͊͞  ͯ ͨͪͦͼ͔ͫͯ ͔͍ͨͪ͒ͫͭ͊͊ͥ͊͢ ͍͎ͦͦ ˹͊ͼ͙͎ͦͤ͊ͤͦ͡ 
˽͎ͪͦͪ͊ͣ͊ ͊͘΄͙͔ͭͭ ͍͊͒ͯ͘ͻ͊

Å ˹͊ͼͪͭ ˽͎ͪͦͪ͊ͣ͊ ͊͘΄͙͔ͭͭ ͍͊͒ͯ͘ͻ͊ ͯ ˾͔͙ͨͯ͋͡ͼ͙ ˿͙͙ͪ͋͞ ͫ͊ ͊͟ͼ͙͙ͦͤͣ 
ͨ͊ͤͦͣ͡ ͔͒ͺ͙͙ͤ΄͔ ͼ͙͔͍͔͢ ͍͙͔͊ͭͭ͊͟͡ ͍͊͒ͯ͘ͻ͊ ͙ ͔͔ͣͪ ͊͘ ͙ͥͻ͍ͦͦ 
͙͔ͨͦͫͭ͊ͥ͘ ͙ ͨͪͯ͗͊ ͍ͦͫͤͦͯ ͊͘ ͙͒͊͢ ͍ͪ͊ͦ͘͞ ͙ ͍͔ͯͫ͊͊ͥ͞  ͙ͨͦ͒͊ͦͤͫ͘͟͟ͻ 
͊͊ͭ͊͟ ͙ ͍ͤ͊ͫͭ͊͊͟ ͙͔͔ͨͪͣͤ ͔͍͎ͪͦͨͫͦ͟ ͍͍͊ͦͤͦ͒͊ͫͭ͊͘͟ ͯ ͙ͦ͋͊ͫͭ͡ ͊͘΄͙͔ͭͭ 
͍͊͒ͯ͘ͻ͊Φ

Å ˽͙ͪ ͙ͨͫ͊ͥͯ ˽͊ͤ͊͡ ͍͙͔͊ͭͭ͊͟͡ ͍͊͒ͯ͘ͻ͊ ͊͘ ͎͔͊ͦͣͪ͊͡ͼ͙ͯ͞ ˣͦͪΣ ͭͦͦͣ͟ нлнмΦ 
͎͙͔ͦ͒ͤΣ ͍͙ͦ͒ͦ͡ ͔ͫ ͪ͊;ͯͤ͊ ͙ ͦ ͔ͭͦͣ ͒͊ ͔͔ͣͪ ͔ͦ͟͞ ͔ͭͪ͋͊ ͔͔͙ͨͪ͒ͯͭ͘ ͍͙ͦͣ 
˽͊ͤͦͣ͡ ͊ͦ͟ ͙ ͙͍͙͊ͭͤͦͫͭ͟ ͤ͊ ͨͦ͋ͦ͢΄͊ͥͯ ͍͙͔͊ͭͭ͊͟͡ ͍͊͒ͯ͘ͻ͊ ͯ ͎ͪ͊͒ͯ ˣͦͪͯ 
͋ͯ͒ͯ ͯͫ͊͟͡Ώ͔͔ͤ ͫ͊  ͤ͊ͼͪͭͦͣ ˽͎ͪͦͪ͊ͣ͊ ͊͘΄͙͔ͭͭ ͍͊͒ͯ͘ͻ͊ ͯ ˾͔͙ͨͯ͋͡ͼ͙ 
˿͙͙ͪ͋͞ 

˽͎ͪͦͪ͊ͣ ͊͘΄͙͔ͭͭ ͍͊͒ͯ͘ͻ͊ ͯ ˾͔͙ͨͯ͋͡ͼ͙ 
˿͙͙ͪ͋͞



˽˴ˤ͎͔͊͊ͦͣͪ͊͘͡ͼ͙ͯ͞ˣͦͪͫ͊ ͙͒ͪ͗:
Å ͙͎͔͎͊ͤ͊ͯͦͪ͊͘͡ͺ͙ͫ͟ͻΣ͔͎͒ͣͦͪ͊ͺ͙ͫ͟ͻΣ͙͙ͣ͊ͭͫ͟͟͡ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟͟
͎͔͊ͦͣͪ͊͡ͼ͙͔͞ˣ͙͙͍͙͔͍ͦͪ͊ͤ͊ͯ͊ͭͭ͊͊͒ͯ͘͘͟͡͡ͻ͊ͯ͊ ͎͔ͦͣͪ͊͡ͼ͙͙͞ˣͦͪͯ
͔͙ͨͦͫ͒ͥ͡ͻ͔͙͎͙ͤͦͦͦ͒ͤ͊͟͟͡.

˹͊ͦ ͍͍͙ͫͤͦͯͫͻ͒ͦ ͙ͫͭͯͨͤͻ͍͙͔͍ͨͦ͒͊ͭ͊͊ͦͫͭ͊ͥͯ͊ͭͭ͊͊͒ͯ͘͟͟͡ͻ͊ͯ
͎͔͊ͦͣͪ͊͡ͼ͙͙͞ˣ͔ͦͪͯͨͪͭͻ͙ͦ͒ͤͻ10 ͎͙͙͔͍͙ͦ͒ͤ͊ͨͪ͒Ώ͍͙͔͊ͥ͊͊ͭͭ͊͟͡
͍͊͒ͯ͘ͻ͊͊ͤ͘ ͔͙͍͙͊ͪ͒ͤ΄͔͎͙ͦ͒΄͙͍͔͔͙͔͙ͥͪͣͤͫͨͪͦ͒͟, ˽˴ˤ͙ͫ͊͒ͪ͗
͙͔ͫͨͫ͊ͣͪ͊ͯ͟ͼ͙ͯͨͦ͢ ͋ͦ͢΄͍͙͔͍͊ͥ͊͊ͭͭ͊͊͒ͯ͘͟͡ͻ͊.

˽͔͔͔͔͔ͪ͒ͦ͗ͤͣͪͨͪ͡ ͍͔͍͔͔͔ͤͫͭͤͦͫͦ͒ͤͦͫͤ:͊

Å ˿͙͍͔͔͙͙ͣ͊ͥ͊ͥͣͫ͊͞SO2 ,
Å ˿͔͔͔͙͙͔͍͙ͣ͊ͥͥͣͫ͊ͫͯͫͨͤ͒ͦ͊ͤ͞ͻ;͔͙ͫͭͼ͊(SPM),
Å ˻͍͔͙͙͍͔͒ͪ͗͊͊ͥͫͣ͊ͥ͊ͥͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙͊ͦͤ͞ͻͨͦ ͙͙ͯͭ͊ͤ͊ͭ͊ͦͤͫͯ͟͡͞
͔ͨͪͦͪ͊͟;͙͙͎͙ͪ͊ͤ͡;͔͍͔͙ͤͪ͒ͤͦͫͭͯͨ ͔ͪͭͻ͔͙ͦ͒ͤͦͣͨͪͦ͒ͯ

Țȕȍ Ȳȫ ȫȮȶȹȷȰȻȫɁȳɒȾ ȌȹȻ



ʄʝʨʥʘ ʤʝʩʪʘ ʟʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʟʘ 

ʘʛʣʦʤʝʨʘʮʠʿʫɹʦʨ

͙͙́ͦͨͦͤͼ͊ 
͋͊ͪ͊͟



ʉʨʝʜˁʝ ʛʦʜʠʰˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ SO2 (µg/m3) ʟʘ ʘʛʣʦʤʝʨʘʮʠʿʫɹʦʨ ʫ ʧʝʨʠʦʜʫ 2010-2021. ʛʦʜ. 

ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫɹʦʨʫ ʫ ʧʝʨʠʦʜʫ 

2010-2021. ʛʦʜ.



ʊʘʙʝʣʘ1. ʉʨʝʜˁʝʛʦʜʠʰˁʝʢʦʥʮʝʥʪʨʘʮʠʿʝSO2 (µg/m3) ʫ ʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨʫ ʧʝʨʠʦʜʫ2010-2021. ʛʦʜ. 

(ʊʝʭʥʠʯʢʠʬʘʢʫʣʪʝʪ- TF, ɻʨʘʜʩʢʠʧʘʨʢ- TP, ʀʥʩʪʠʪʫʪ- IN, ɱʫʛʦʧʝʪʨʦʣJP, ɹʨʝʟʦʥʠʢ- BR, ʉʣʘʪʠʥʘ- SL, 

ɻʦʜʠʰˁaʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ- LV, ɹʨʦʿʜʘʥʘʢʘʜʘʿʝʜʝʪʝʢʪʦʚʘʥʦʧʨʝʢʦʨʘʯʝˁʝʜʥʝʚʥʦʛʣʠʤʠʪʘ- ADLV)

ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫɹʦʨʫ ʫ ʧʝʨʠʦʜʫ 

2010-2021. ʛʦʜ.

ʇʝʨʠʦʜʨʘʜʘʪʦʧʠʦʥʠʮʝʢʘʜʘʿʝʢʦʨʠʰ˂ʝʥʘʩʪʘʨʘʪʝʭʥʠʣʦʛʠʿʘʪʦʧˀʝˁʘʙʘʢʨʘ
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2010 - - 189.4 34 56.2 60 98.5 77 111.6 74 - -

2011 250.8 156 199.2 163 74.3 68 284.3 138 59.4 52 - -

2012 230.5 163 211.7 151 89.6 94 290.6 201 121.9 108 - -

2013 89.9 95 227.5 172 84.3 74 184.6 195 93.1 95 60.5 20

2014 343.8 133 321.3 245 127.1 176 273.7 245 100.3 133 141.4 165

2015 92.2 94 240.8 204 145.8 169 262.9 214 93.3 94 154 112

LV 50 3 50 3 50 3 50 3 50 3 50 3

ʇʝʨʠʦʜʨʘʜʘʪʦʧʠʦʥʠʮʝʢʘʜʘʿʝʢʦʨʠʰ˂ʝʥʘʥʦʚʘʪʝʭʥʠʣʦʛʠʿʘʪʦʧˀʝˁʘʙʘʢʨʘ
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2016 55.7 15 48.5 19 44.8 3 133.9 105 - - 44.5 8

2017 49.7 12 43.7 12 43.1 4 132.8 93 - - 40.3 3

2018 52.1 9 47 12 20 1 108.1 77 16.4 0 22.4 0

2019 83.2 47 55 30 28 8 176.6 139 - - - -

2020 72 60 70.1 55 30 9 188.9 154 26.1 4 45.3 0

2021* 62.9 22 44.2 14 30 4 127.2 75 29.1 4 16.3 12

LV 50 3 50 3 50 3 50 3 50 3 50 3



ʉʨʝʜˁʝ ʜʥʝʚʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ SO2 (µg/m3) ʫ ʘʛʣʦʤʝʨʘʮʠʿʠ ɹʦʨ ʫ ʧʝʨʠʦʜʫ 2010-2021. ʛʦʜ. 

ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫɹʦʨʫ ʫ ʧʝʨʠʦʜʫ 

2010-2021. ʛʦʜ.



ʉʨʝʜˁʝ ʜʥʝʚʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ SO2 (µg/m3) ʫ ʘʛʣʦʤʝʨʘʮʠʿʠ ɹʦʨ ʫ ʧʝʨʠʦʜʫ 2010-2021. ʛʦʜ. 

ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫɹʦʨʫ ʫ ʧʝʨʠʦʜʫ 

2010-2021. ʛʦʜ.



ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫ ʘʛʣʦʤʝʨʘʮʠʿʠ ɹʦʨ ʫ ʧʝʨʠʦʜʫ 

2020-2021. ʛʦʜ.

ʉʨʝʜˁʝ ʜʥʝʚʥʝʢʦʥʮʝʥʪʨʘʮʠʿʝ SO2 (µg/m3) ʟʘ ʘʛʣʦʤʝʨʘʮʠʿʫɹʦʨ ʫ ʧʝʨʠʦʜʫ2020-2021. ʛʦʜ. 

͙͙́ͦͨͦͤͼ͊ 
͔ͤ ͙ͪ͊͒



ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫ ʘʛʣʦʤʝʨʘʮʠʿʠ ɹʦʨ

ʉʨʝʜˁʝ ʜʥʝʚʥʝʢʦʥʮʝʥʪʨʘʮʠʿʝ SO2 (µg/m3) ʥʘ ʤ.ʤ. ɻʨʘʜʩʢʠ ʧʘʨʢ ɹʦʨ ʫ 2021.ʛʦʜ.



ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨ

ʆʩʥʦʚʥʠʨʘʟʣʦʛʟʘʧʦʿʘʚʫʚʠʩʦʢʠʭʢʦʥʮʝʥʪʨʘʮʠʿʘSO2ʫʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨʫ

ʧʝʨʠʦʜʫʦʜʠʟʛʨʘʜˁʝʥʦʚʝʪʦʧʠʦʥʠʮʝ2016. ʛʦʜʠʥʝʧʘʩʚʝʜʦʿ ʫʣʘ2021.

ʛʦʜʠʥʝʿʝʯʠˁʝʥʠʮʘʜʘʩʚʝʝʤʠʩʠʿʝSO2ʫʪʦʧʠʦʥʠʮʠʙʘʢʨʘʥʠʩʫʦʙʫʭʚʘ˂ʝʥʝ

ʘʜʝʢʚʘʪʥʠʤʩʠʩʪʝʤʠʤʘʟʘʪʨʝʪʤʘʥʦʪʧʘʜʥʠʭʛʘʩʦʚʘ.

ʈʘʜʠʩʝʧʨʝʩʚʝʛʘʦʦʪʧʘʜʥʠʤʛʘʩʦʚʠʤʘʢʦʿʠʩʝʩʪʚʘʨʘʿʫʫʧʨʦʮʝʩʫʨʘʜʘ

ʢʦʥʚʝʨʪʦʨʘ, ʘʢʦʿʠʟʙʦʛʩʚʦʛʩʘʩʪʘʚʘʠʢʦʣʠʯʠʥʝʥʠʩʫʧʦʛʦʜʥʠʟʘʪʨʝʪʤʘʥʫ

ʌʘʙʨʠʮʠʩʫʤʧʦʨʥʝʢʠʩʝʣʠʥʝ,ʪʘʢʦʜʘʜʝʦʪʠʭʛʘʩʦʚʘʦʜʣʘʟʠʫʘʪʤʦʩʬʝʨʫʙʝʟ

ʘʜʝʢʚʘʪʥʦʛʪʨʝʪʤʘʥʘ.

ʆʜʢʨʘʿʘʿʫʣʘ2021. ʛʦʜʠʥʝʧʦʤʝʥʫʪʠʦʪʧʘʜʥʠʛʘʩʦʚʠʩʝʫʚʦʜʝʫʥʦʚʦ

ʧʦʩʪʨʦʿʝˁʝʟʘʜʝʩʫʣʬʫʨʠʟʘʮʠʿʫʪʘʢʦʜʘ˂ ʝʨʘʜʦʚʦʛʧʦʩʪʨʦʿʝˁʘʫʪʠʮʘʪʠʥʘ

ʜʘˀʝʩʤʘˁʝˁʝʢʦʥʮʝʥʪʨʘʮʠʿʘSO2ʫʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨ.

ɿʘʢˀʫʯʮʠʧʦ ʧʠʪʘˁʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘ SO2



ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨ

ʉʨʝʜˁʝ ʛʦʜʠʰˁʝʢʦʥʮʝʥʪʨʘʮʠʿʝ PM10 (µg/m3) ʫ ʘʛʣʦʤʝʨʘʮʠʿʠ ɹʦʨ ʫ ʧʝʨʠʦʜʫ 2014-2021. ʛʦʜ. 



ʊʘʙʝʣʘ2. ʉʨʝʜˁʝʛʦʜʠʰˁʝʢʦʥʮ.ʊSPʠ ʈM10 (µg/m3) ʫ ʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨʫ ʧʝʨʠʦʜʫ2010-2020. ʛʦʜ. 

(ʊʝʭʥʠʯʢʠʬʘʢʫʣʪʝʪ- TF, ɻʨʘʜʩʢʠʧʘʨʢ- TP, ʀʥʩʪʠʪʫʪ- IN, ɱʫʛʦʧʝʪʨʦʣJP, ɹʨʝʟʦʥʠʢ- BR, ʉʣʘʪʠʥʘ- SL,

ʂʨʠʚʝˀ- ʂR, ʆʰʪʨʝˀ- OS, ɻʦʜʠʰˁʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ- LV)

ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨ

ʇʝʨʠʦʜ ʨʘʜʘ ʪʦʧʠʦʥʠʮʝ ʢʘʜʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʩʪʘʨʘ ʪʝʭʥʠʣʦʛʠʿʘ ʪʦʧˀʝˁʘ ʙʘʢʨʘ

ɻʦʜ. PM10_ʊP PM10_IN PM10_JP PM10_TF PM10_SL

2014 22.6 38.4 31.0 32.1 27.9

2015 26.5 30.6 27.7 31.3 30.8

LV 40 40 40 40 40

ʇʝʨʠʦʜ ʨʘʜʘ ʪʦʧʠʦʥʠʮʝ ʢʘʜʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʥʦʚʘʪʝʭʥʠʣʦʛʠʿʘ ʪʦʧˀʝˁʘ ʙʘʢʨʘ

ɻʦʜ. PM10_ʊP PM10_IN PM10_JP PM10_TF PM10_SL PM10_KR PM10_ BR PM10_ OS

2016 31.7 32.2 31.2 41.3 45.1

2017 31.7 44.6 51.5 42.9 54.7

2018 40.2 39.9 44.1 63.5 58.2

2019 30.3 28.5 50.2 31.9

2020 37.6 38.3 45.0 28.5 29.6 30.4

2021* 22.3 39.0 33.2 29.0 39.9 41.0

LV 40 40 40 40 40 40 40 40



ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨ

ʉʨʝʜˁʝʜʥʝʚʥʝʢʦʥʮʝʥʪʨʘʮʠʿʝPM10 (µg/m3) ʫ ʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨʫ ʧʝʨʠʦʜʫʿʘʥʫʘʨ - ʿʫʣ 2021. ʛʦʜ. 



ʇʨʝʟʝʥʪʘʮʠʿʘʢʚʘʣʠʪʝʪʘʚʘʟʜʫʭʘ ʫʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨ

ʉʨʝʜˁʝʜʥʝʚʥʝʢʦʥʮʝʥʪʨʘʮʠʿʝPM10 (µg/m3) ʫ ʘʛʣʦʤʝʨʘʮʠʿʠɹʦʨʫ ʧʝʨʠʦʜʫʿʘʥʫʘʨ - ʿʫʣ 2021. ʛʦʜ. 

M͔͔ͫͼ
% 

͙́΄͙͔ͤ

1 70

2 65

3 60

4 53

5 50

6 60

7 50


