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ʇɸʅ-ɽɺʈɸɿʀʁʉʂʀʁ ʕʂʉʇɽʈʀʄɽʅʊ (PEEX) 
 

ʇʘʥ-ɽʚʨʘʟʠʡʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ (PEEX) ï ʵʪʦ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʷ, ʤʫʣʴʪʠʤʘʩʰʪʘʙʥʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʥʘʮʝʣʝʥʥʘ ̫ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʠ ʂʠʪʘʝ, ʩ ʦʩʦʙʳʤ 

ʚʥʠʤʘʥʠʝʤ ʥʘ ɸʨʢʪʠʢʫ ʠ ʙʦʨʝʘʣʴʥʳʝ ʨʝʛʠʦʥʳ. PEEX ʪʘʢʞʝ ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʩʦʜʝʡʩʪʚʠʝ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʩʣʫʞʙ ʠ ʧʣʘʥʦʚ ʧʦ ʘʜʘʧʪʘʮʠʠ ʠ ʩʤʷʛʯʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʩʦʦʙʱʝʩʪʚ ʩ 

ʮʝʣʴʶ ʙʦʨʴʙʳ ʩ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ. ʇʨʦʝʢʪ PEEX ʠʥʠʮʠʠʨʦʚʘʥ ʨʷʜʦʤ ʝʚʨʦʧʝʡʩʢʠʭ, 

ʨʦʩʩʠʡʩʢʠʭ ʠ ʢʠʪʘʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʥʩʪʠʪʫʪʦʚ ʧʨʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʥʩʪʠʪʫʪʦʚ ʠʟ ʉʐɸ ʠ ʂʘʥʘʜʳ. ʇʦʜʭʦʜ PEEX ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʪʦʤ, ʯʪʦ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʢʘʯʝʩʪʚʦʤ ʚʦʟʜʫʭʘ ʠ ʠʟʤʝʥʝʥʠʝʤ ʢʨʠʦʩʬʝʨʳ, ʪʨʝʙʫʝʪ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʝʚʨʦʧʝʡʩʢʠʭ, ʨʦʩʩʠʡʩʢʠʭ ʠ ʢʠʪʘʡʩʢʠʭ 

ʧʘʨʪʥʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ: ʢʘʢ ʙʫʜʫʪ ʩʝʚʝʨʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ? ʀʥʠʮʠʘʪʦʨʘʤʠ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʩʪʘʣʠ 

ʋʥʠʚʝʨʩʠʪʝʪ ʍʝʣʴʩʠʥʢʠ ʠ ʌʠʥʩʢʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʪ ʌʠʥʣʷʥʜʠʠ; ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ 

ʬʘʢʫʣʴʪʝʪ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʅʀʀ çɸʕʈʆʂʆʉʄʆʉ» ʠ ʀʥʩʪʠʪʫʪ 

ʦʧʪʠʢʠ ʘʪʤʦʩʬʝʨʳ (ʉʠʙʠʨʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʈɸʅ) ʦʪ ʈʦʩʩʠʠ; ʀʥʩʪʠʪʫʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʠ ʮʠʬʨʦʚʦʡ ɿʝʤʣʠ (RADI) ʂʠʪʘʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (CAS) ʠ ʀʥʩʪʠʪʫʪ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʢʣʠʤʘʪʘ ʠ 

ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʋʥʠʚʝʨʩʠʪʝʪʘ ʅʘʥʢʠʥʘ ʦʪ ʂʠʪʘ.̫ PEEX ʩʪʨʦʠʪʩʷ ʥʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ 

ʝʚʨʦʧʝʡʩʢʠʭ, ʨʦʩʩʠʡʩʢʠʭ ʠ ʢʠʪʘʡʩʢʠʭ ʫʯʘʩʪʥʠʢʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʫʯʝʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʦʝʢʪʦʚ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ, ʨʦʩʩʠʡʩʢʠʤ ʠ ʢʠʪʘʡʩʢʠʤ ʧʨʦʛʨʘʤʤʘʤ. ʇʝʨʚʳʡ 

ʘʢʪʠʚʥʳʡ ʵʪʘʧ PEEX - ʵʪʦ 2013-2033, ʭʦʪʷ PEEX ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ 2100 ʛʦʜʘ. ʇʝʨʚʦʝ 

ʩʦʚʝʱʘʥʠʝ PEEX ʩʦʩʪʦʷʣʦʩʴ ʚ ʍʝʣʴʩʠʥʢʠ ʚ ʦʢʪʷʙʨʝ 2012 ʛʦʜʘ. PEEX ʦʪʢʨʳʪ ʜʣʷ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʥʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ. 

 

ʂʆʅʎɽʇʎʀʗ 
 

ʇʘʥ-ɽʚʨʘʟʠʡʩʢʠʡ ʕʢʩʧʝʨʠʤʝʥʪ (ʈɽɽʍ) ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ, ʤʫʣʴʪʠʤʘʩʰʪʘʙʥʦʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʠʮʠʘʪʠʚʦʡ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʢʨʫʧʥʳʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʚ 

ʥʘʫʢʝ ʦ ʩʠʩʪʝʤʝ ɿʝʤʣʠ ʠ ʧʨʦʙʣʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʙʦʨʝʘʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ ɽʚʨʘʟʠʠ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʂʠʪʘʷ. ʂʦʥʮʝʧʮʠʷ ʈɽɽʍ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʚʣʠʷʶʱʠʭ ʥʘ ʙʣʘʛʦʧʦʣʫʯʠʝ ʯʝʣʦʚʝʢʘ ʠ ʩʦʦʙʱʝʩʪʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʠ ʂʠʪʘʷ, 

ʠʥʪʝʛʨʠʨʫʶʱʠʤ ʤʝʪʦʜʦʤ, ʧʨʠʟʥʘʚʘʷ ʚʘʞʥʦʩʪʴ ʨʦʣʠ ʙʦʨʝʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ɸʨʢʪʠʢʠ ʚ ʢʦʥʪʝʢʩʪʝ 

ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ. ɺ ʯʠʩʣʦ ʠʩʩʣʝʜʫʝʤʳʭ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚʭʦʜʷʪ, ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʘ, ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʧʦʪʝʨʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʭʠʤʠʟʘʮʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ. 

 

ʂʦʥʮʝʧʮʠʷ ʈɽɽʍ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʜʦʣʛʦʩʨʦʯʥʦʡ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ 

ʥʘʫʯʥʦʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈɽɽʍ. ʈɽɽʍ 

ʥʘʤʝʨʝʥ ʩʜʝʣʘʪʴ ʚʢʣʘʜ ʚ ʥʘʫʯʥʫʶ ʧʦʚʝʩʪʢʫ ʩʠʩʪʝʤʳ ɿʝʤʣʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ ʧʦ ʪʝʤʘʤ 

ʚʘʞʥʳʤ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʪʨʘʪʝʛʠʠ ʘʜʘʧʪʘʮʠʠ ʠ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʩʦʦʙʱʝʩʪʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʠ ʂʠʪʘʷ, ʦʩʦʙʝʥʥʦ, ʚ ʦʪʥʦʰʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ. 
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ʄʀʉʉʀʗ 
 

ʉʪʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʠʮʠʘʪʠʚʦʡ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʩʦʮʠʘʣʴʥʦ- ʢɻʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ ʩ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʙʫʜʫʱʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʙʦʨʝʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ, ʘ 

ʪʘʢʞʝ ʂʠʪʘʷ. ʉʪʘʪʴ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʩʪʨʦʷʱʠʤ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʨʝʛʠʦʥʝ 

ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʠ ʚ ʂʠʪʘʝ. 

 

ɺɺɽɼɽʅʀɽ 
 

ʀʩʭʦʜʥʘʷ ʠʜʝʷ ʇʘʥ-ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (PEEX) ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 2011 ʛʦʜʫ ʚ ʩʪʘʪʴʝ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ "ʆʙ ʠʟʤʝʨʝʥʠʷʭ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ ʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʉʠʙʠʨʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ", ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ Boreal Environment Research ʄʘʨʢʢʫ ʂʫʣʤʘʣʘ ʠ 

ʩʦʘʚʪʦʨʘʤʠ. ʕʪʘ ʩʪʘʪʴʷ ʜʘʚʘʣʘ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʘʵʨʦʟʦʣʝʡ ʠ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʉʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʦʙʨʘʱʘʣʘʩʴ ʢ ʚʘʞʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʩʫʰʘ-ʘʪʤʦʩʬʝʨʘ 

ʩʠʙʠʨʩʢʠʭ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ ʜʣʷ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʀʜʝʷ ʇʘʥ-ʉʠʙʠʨʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

(PSE) ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʠʟʤʝʨʝʥʠʷ ʘʵʨʦʟʦʣʝʡ, ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʙʠʦʛʝʥʥʳʭ 

ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (BVOC) ʠ ʩʦʟʜʘʥʠʠ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʦʪ 

ʉʢʘʥʜʠʥʘʚʠʠ ʜʦ ʂʠʪʘʷ ʩʦʚʤʝʩʪʥʦ ʩ ʥʘʫʯʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʧʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʨʘʟʜʝʣʝ ʩʫʰʘ-ʘʪʤʦʩʬʝʨʘ. ɺʩʢʦʨʝ ʠʜʝʷ PSE ʙʳʣʘ ʨʘʩʰʠʨʝʥʘ ʜʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʜʦʤʝʥʘ ʉʝʚʝʨʥʦʡ 

ʇʘʥ-ɽʚʨʘʟʠʠ ʠ ʧʦʣʫʯʠʣʘ ʥʦʚʦʝ ʥʘʟʚʘʥʠʝ çʇʘʥ-ɽʚʨʘʟʠʡʩʢʠʡ ʕʢʩʧʝʨʠʤʝʥʪ» (PEEX). ʀʥʠʮʠʘʪʦʨʘʤʠ 

ʠʜʝʠ PEEX ʚʳʩʪʫʧʠʣʠ ʧʨʦʬʝʩʩʦʨ ʘʢʘʜʝʤʠʠ ʄʘʨʢʢʫ ʂʫʣʤʘʣʘ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ʍʝʣʴʩʠʥʢʠ, 

ʆʪʜʝʣʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʥʘʫʢ (ATM) ʠ ʧʨʦʬʝʩʩʦʨ ʉʝʨʛʝʡ ɿʠʣʠʪʠʥʢʝʚʠʯ ʠʟ ʌʠʥʩʢʦʛʦ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠ ʋʥʠʚʝʨʩʠʪʝʪʘ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ. 

  

ʇʝʨʚʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʇʘʥ-ɽʚʨʘʟʠʡʩʢʦʤʫ ʕʢʩʧʝʨʠʤʝʥʪʫ (PEEX) ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ 2-4 ʦʢʪʷʙʨʷ 

2012 ʛʦʜʘ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʍʝʣʴʩʠʥʢʠ (ATM) ʠ ʌʠʥʩʢʠʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ. ʆʥʦ 

ʩʦʙʨʘʣʦ ʦʢʦʣʦ 100 ʫʯʘʩʪʥʠʢʦʚ ʠʟ ɽʚʨʦʧʳ, ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ. ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʩʦʚʝʱʘʥʠʠ 

ʜʦʢʣʘʜʦʚ ʠ ʦʙʩʫʞʜʝʥʠʡ ʚ ʨʘʙʦʯʠʭ ʛʨʫʧʧʘʭ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʟʘʧʨʦʩʳ ʠ ʩʘʤʳʝ 

ʘʢʪʫʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʧʨʦʙʣʝʤʳ ʇʘʥ-ɽʚʨʘʟʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʪʘʢʞʝ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʧʝʨʚʳʡ ʧʨʦʝʢʪ 

ʅʘʫʯʥʦʛʦ ʧʣʘʥʘ PEEX. ɹʳʣ ʥʘʯʘʪ ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ PEEX. ɺ ʢʦʤʠʪʝʪ ʧʦ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ 

ʚʦʣhʠ ʠʥʩʪʠʪʫʪʳ-ʠʥʠʮʠʘʪʦʨʳ ʧʨʦʝʢʪʘ: ʋʥʠʚʝʨʩʠʪʝʪ ʍʝʣʴʩʠʥʢʠ, ʌʠʥʩʢʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ, ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʅʀʀ çɸʕʈʆʂʆʉʄʆʉ» ʠ ʀʥʩʪʠʪʫʪ ʦʧʪʠʢʠ 

ʘʪʤʦʩʬʝʨʳ (ʉʠʙʠʨʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ). ɹʳʣʦ ʨʝʰʝʥʦ, ʯʪʦ ʇʨʦʛʨʘʤʤʥʳʡ 

ʦʬʠʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ PEEX, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʜʦʣʞʝʥ ʚʳʩʪʫʧʘʪ ɹʚ ʢʘʯʝʩʪʚʝ ʰʪʘʙ-ʢʚʘʨʪʠʨʳ 

PEEX, ʙʫʜʝʪ ʫʯʨʝʞʜʝʥ ʚ ʍʝʣʴʩʠʥʢʠ. 

 

ɺʩʣʝʜ ʟʘ ʧʝʨʚʳʤ ʩʦʚʝʱʘʥʠʝʤ PEEX ʚ ʍʝʣʴʩʠʥʢʠ ʧʦʩʣʝʜʦʚʘʣʠ ʝʱʝ ʯʝʪʳʨʝ - ʚ ʄʦʩʢʚʝ (12-14 ʬʝʚʨʘʣʷ 

2013), ʚ Hyytiälª, ʌʠʥʣʷʥʜʠʠ (26-28 ʘʚʛʫʩʪʘ 2013), ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ (4-6 ʤʘʨʪʘ 2014), ʘ ʪʘʢʞʝ 

ʩʪʘʨʪʦʚʦʝ ʩʦʚʝʱʘʥʠʝ PEEX-ʂʠʪʘʡ ʚ ʇʝʢʠʥʝ (ʥʦʷʙʨ ɹ 2013), ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʀʥʩʪʠʪʫʪʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʮʠʬʨʦʚʦʡ ɿʝʤʣʠ (RADI) ʂʠʪʘʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (CAS). RADI 

ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʢ ʢʦʤʠʪʝʪʫ ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ PEEX ʠ ʩʦʟʜʘʣ ʂʠʪʘʡʩʢʠʡ ʦʬʠʩ PEEX ʥʘ ʩʚʦʝʡ 

ʙʘʟʝ. ɺ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ PEEX ʚ ʂʠʪʘʝ ʚ ʀʥʩʪʠʪʫʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʤʘʪʘ ʠ ʛʣʦʙʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʋʥʠʚʝʨʩʠʪʝʪʘ ʅʘʥʢʠʥʘ ʙʳʣ ʩʦʟʜʘʥ ʨʝʛʠʦʥʘʣʴʥʳʡ ʦʬʠʩ PEEX.  ʕʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʜʘʚʥʦ 
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ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʍʝʣʴʩʠʥʢʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʦʢ ʩʪʨʫʢʪʫʨʳ ʘʪʤʦʩʬʝʨʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ in-situ ʚ ʂʠʪʘʝ. 

 

ʉʦ ʚʨʝʤʝʥʠ ʧʝʨʚʦʛʦ ʩʦʚʝʱʘʥʠʷ ʚ ʍʝʣʴʩʠʥʢʠ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ PEEX ʠʟ ɽʚʨʦʧʳ, ʈʦʩʩʠʠ ʠ ʂʠʪʘ ̫

ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʚʥʝʩʣʦ ʚʢʣʘʜ ʚ ʩʦʜʝʨʞʘʥʠʝ ʅʘʫʯʥʦʛʦ ʧʣʘʥʘ PEEX, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʪʝʤ ʥʘ ʩʦʚʝʱʘʥʠʷʭ PEEX, ʢʦʥʢʨʝʪʥʳʭ ʟʘʤʝʯʘʥʠʡ ʢ ʅʘʫʯʥʦʤʫ ʧʣʘʥʫ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʠ ʥʘʧʠʩʘʥʠʷ ʨʘʟʜʝʣʦʚ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʦʙʣʘʩʪʷʤ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʠʥʪʝʨʝʩ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʅʘʫʯʥʦʛʦ ʧʣʘʥʘ ʚʳʧʫʱʝʥ ʚ ʬʝʚʨʘʣʝ 2015, ɻ ʪʦ 

ʙʳʣʦ ʧʨʠʫʨʦʯʝʥʦ ʢ 1-ʦʡ ʅʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ PEEX ʠ 5-ʦʤʫ ʩʦʚʝʱʘʥʠʶ PEEX ʚ ʍʝʣʴʩʠʥʢʠ. ʉ 

ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʧʨʦʝʢʪ PEEX ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʜʝʪʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ PEEX (ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʩʝʪʴ ʥʘʙʣʶʜʝʥʠʡ in-situ, ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʩʠʩʪʝʤ rʜʘʥʥʳʭ ʠ ʧʣʘʪʬʦʨʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ). PEEX ʧʨʦʜʦʣʞʠʪ 

ʟʘʧʦʣʥʷʪʴ ʧʨʦʙʝʣʳ ʚ ʜʘʥʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ in-situ ʠ ʥʘʟʝʤʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʥʘʯʥʝʪ ʧʨʦʮʝʩʩ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤ ʠ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʮʝʜʫʨʘʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʂʦʥʮʝʧʮʠʷ ʙʫʜʫʱʝʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ PEEX ʙʫʜʝʪ ʥʘʮʝʣʝʥʘ ʥʘ ʧʦʠʩʢ ʩʠʥʝʨʛʠʠ ʩ ʦʩʥʦʚʥʳʤʠ 

ʝʚʨʦʧʝʡʩʢʠʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʟʝʤʣʷ-ʘʪʤʦʩʬʝʨʘ, ʪʘʢʠʤʠ ʢʘʢ ʩʝʪʠ ICOS  

(ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʙʘʣʘʥʩʘ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ  ɽʚʨʦʧʝ 

ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʨʝʛʠʦʥʘʭ), ACTRIS (ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʩʝʪʴ ʧʦ ʠʟʫʯʝʥʠʶ ʘʵʨʦʟʦʣʝʡ, ʦʙʣʘʢʦʚ ʠ 

ʤʘʣʳʭ ʛʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪ, 2011-2015), GAW (ɻʣʦʙʘʣʴʥʘʷ ʩʣʫʞʙʘ ʘʪʤʦʩʬʝʨʳ) ʠ ANAEE 

(ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ), ʘ ʪʘʢʞʝ ʩ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʬʣʘʛʤʘʥʩʢʠʤʠ 

ʩʪʘʥʮʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ SMEAR (ʉʪʘʥʮʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʢʦʩʠʩʪʝʤʘ-ʘʪʤʦʩʬʝʨʘ). 

 

ʉ ʧʝʨʚʳʭ ʣʝʪ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ PEEX ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ɸʢʘʜʝʤʠʝʡ ʥʘʫʢ ɽʚʨʘʟʠʠ 

(IEAS), ʪʘʢʞʝ ʦʥ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʥʘʫʯʥʳʭ ʬʦʨʫʤʘʭ, ʪʘʢʠʭ ʢʘʢ: 

ISAR-3 (ʊʦʢʠʦ, 2013), Future Earth (ʇʘʨʠʞ, 2013), ʩʦʚʝʱʘʥʠʝ ʩʝʢʨʝʪʘʨʠʘʪʘ Geo (ɾʝʥʝʚʘ, 2013), 

ʟʘʩʝʜʘʥʠʝ ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʉʝʚʝʨʥʳʝ ʊʝʨʨʠʪʦʨʠʠ ɸʨʢʪʠʢʘ (ʈʝʡʢʴʷʚʠʢ, 2013), ʝʞʝʛʦʜʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ EMS (ʈʝʜʠʥʛ, 2013), ʇʘʨʪʥʝʨʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʦʙʩʝʨʚʘʪʦʨʠʠ, 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ɻʀʉ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ (ʂʘʣʫʛʘ, 2013), LCES 2013 ʥʘ ɽʚʨʦ-ʘʟʠʘʪʩʢʦʤ 

ʕʢʦʥʦʤʠʯʝʩʢʦʤ ʌʦʨʫʤʝ (ʉʠʘʥʴ, 2013), ʉʠʙʠʨʩʢʘ ̫ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʘʵʨʦʟʦʣʷʤ (ʊʦʤʩʢ, 2013), EGU 

(ɺʝʥʘ, 2013, 2014), ʉʘʤʤʠʪ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ɸʨʢʪʠʢʠ (2014), 4-ʘ ̫ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ iLEAPS 

(ʅʘʥʢʠʥ, 2014), ʢʦʥʬʝʨʝʥʮʠʷ GEIA (ɹʦʫʣʜʝʨ, 2014) ʠ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ 

ʟʦʥʜʠʨʦʚʘʥʠʶ SPIE (ɸʤʩʪʝʨʜʘʤ, 2014).  
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ʉʦʜʝʨʞʘʥʠʝ 

 

ɸʅʅʆʊɸʎʀʗ 

ʈɸʉʐʀʈɽʅʅɸʗ ɸʅʅʆʊɸʎʀʗ 

1 ʎɽʃʀ ʀ ɻʃʆɹɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ 

2 ʄʆʊʀɺɸʎʀʗ PEEX 

3 ʇʆɺɽʉʊʂɸ ʀʉʉʃɽɼʆɺɸʅʀʁ PEEX (F1) 

3.1 ʂʈʋʇʅʆʄɸʉʐʊɸɹʅɸʗ ʉʍɽʄɸ ʀ ɺʆʇʈʆʉʓ ʅɸʋʏʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ɸʈʂʊʀʏɽʉʂʆ-ɹʆʈɽɸʃʔʅʆɻʆ ʈɽɻʀʆʅɸ 

3.2 ʂʈʋʇʅʆʄɸʉʐʊɸɹʅʓɽ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀɽ ɺʆʇʈʆʉʓ ʀ ʂʃʖʏɽɺʓɽ ʊɽʄʓ 

3.3 ɸʈʂʊʀʏɽʉʂʆ-ɹʆʈɽɸʃʔʅɸʗ ʉʀʉʊɽʄɸ ʉʋʐʀ - ʂʃʖʏɽɺʓɽ ʊɽʄʓ 

3.3.1 ʀʟʤʝʥʷʶʱʠʝʩʷ ʧʨʦʮʝʩʩʳ ʵʢʦʩʠʩʪʝʤʳ ʩʫʰʠ 

3.3.2 ʉʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤ 

3.3.3 ʊʝʨʨʠʪʦʨʠʠ ʩ ʨʠʩʢʦʤ ʪʘʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ 

3.4 ɸʈʂʊʀʏɽʉʂʆ-ɹʆʈɽɸʃʔʅɸʗ ɸʊʄʆʉʌɽʈʅɸʗ ʉʀʉʊɽʄɸ ï ʂʃʖʏɽɺʓɽ ʊɽʄʓ 

3.4.1 ʍʠʤʠʷ ʠ ʩʦʩʪʘʚ ʘʪʤʦʩʬʝʨʳ 

3.4.2 ʂʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ, ʤʝʛʘʧʦʣʠʩʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ 

3.4.3 ʇʦʛʦʜʘ ʠ ʘʪʤʦʩʬʝʨʥʘʷ ʮʠʨʢʫʣʷʮʠʷ 

3.5 ɸʈʂʊʀʏɽʉʂʆ-ɹʆʈɽɸʃʔʅɸʗ ɺʆɼʅɸʗ ʉʀʉʊɽʄɸ ï ʂʃʖʏɽɺʓɽ ʊɽʄʓ 

3.5.1 ʉʝʚʝʨʥʳʡ ʣʝʜʦʚʠʪʳʡ ʦʢʝʘʥ ʚ ʩʠʩʪʝʤʝ ʢʣʠʤʘʪʘ 

3.5.2 ʄʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ɸʨʢʪʠʢʠ 

3.5.3 ʆʟʝʨʘ ʠ ʢʨʫʧʥʳʝ ʨʝʯʥʳʝ ʩʠʩʪʝʤʳ ʚ ʩʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ 

3.6 ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʉʀʉʊɽʄɸ ï ʂʃʖʏɽɺʓɽ ʊɽʄʓ 

3.6.1 ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

3.6.2 ʆʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ 

3.6.3 ʉʦʮʠʘʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ 

3.7 ʆɹʈɸʊʅʓɽ ʉɺʗɿʀ, ɺɿɸʀʄʆʉɺʗɿʀ ʀ ɹʀʆɻɽʆʍʀʄʀʏɽʉʂʀɽ ʎʀʂʃʓ 

3.7.1 ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ 

3.7.2 ʋʛʣʝʨʦʜʥʳʡ ʮʠʢʣ 

3.7.3 ɸʟʦʪʥʳʡ ʮʠʢʣ 

3.7.4 ʌʦʩʬʦʨʥʳʡ ʮʠʢʣ 

3.7.5 ʎʠʢʣ ʩʝʨ r

4. ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂɸʗ ʀʅʌʈɸʉʊʈʋʂʊʋʈɸ PEEX (F2) 

4.1 ʇʈʆɽʂʊʅɸʗ ʂʆʅʎɽʇʎʀʗ ʀ ʆɹʑʀɽ ʇʈʀʅʎʀʇʓ 

4.2 ʇʈɽɼʇʆʃɸɻɸɽʄɸʗ ʀɽʈɸʈʍʀʏɽʉʂɸʗ ʉɽʊʔ ʉʊɸʅʎʀʁ PEEX 

4.2.1 ɸʪʤʦʩʬʝʨʥʘʷ ʢʦʤʧʦʥʝʥʪʘ 

4.2.2 ʕʢʦʩʠʩʪʝʤʥʘʷ ʢʦʤʧʦʥʝʥʪʘ 

4.2.3 ʂʨʠʦʩʬʝʨʥʘʷ ʢʦʤʧʦʥʝʥʪʘ 

4.2.4 ʂʦʤʧʦʥʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ 

4.2.5 ʄʦʨʩʢʘʷ ʢʦʤʧʦʥʝʥʪʘ 

4.2.6 ʇʨʠʙʨʝʞʥʘʷ ʢʦʤʧʦʥʝʥʪʘ 

4.2.7 ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

4.2.8 ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 
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4.3 ɼɽʗʊɽʃʔʅʆʉʊʔ, ʂʆʊʆʈɸʗ ʗɺʃʗɽʊʉʗ ɹɸɿʀʉʆʄ ɼʃʗ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʆʁ 

ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ PEEX 

4.3.1 ʉʢʘʥʜʠʥʘʚʠʷ 

4.3.2 ɽʚʨʦʧʘ   

4.3.3 ʈʦʩʩʠʷ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʉʠʙʠʨʴ 

4.3.4 ʂʠʪʘʡ 

4.3.5 ʂʦʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

4.3.6 ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʥʘʟʝʤʥʳʭ ʩʨʝʜʩʪʚ   

4.3.7 ʄʦʨʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ in-situ 

4.3.8 ɸʚʠʘʮʠʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

4.3.9 ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

4.4 ɻɸʈʄʆʅʀɿʀʈʆɺɸʅʅʓɽ ʇʈʆɼʋʂʊʓ ɼɸʅʅʓʍ 

4.4.1 ʆʙʱʠʝ ʧʨʦʜʫʢʪʳ ʠ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ 

4.5 ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʀ ɸʅɸʃʀɿɸ 

4.5.1 ʄʦʜʝʣʠ ʩʠʩʪʝʤʳ ʟʝʤʣʠ 

4.5.2 ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

4.5.3 ɺʠʨʪʫʘʣʴʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʩʨʝʜʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

5. ɺʆɿɼɽʁʉʊɺʀɽ PEEX ʅɸ ʆɹʑɽʉʊɺʆ (F3) 

5.1 ʂʃʀʄɸʊ: ʉʄʗɻʏɽʅʀɽ ʅɽɻɸʊʀɺʅʓʍ ʇʆʉʃɽɼʉʊɺʀʁ ʀ ɸɼɸʇʊɸʎʀʗ ʂ ʅʀʄ 

5.1.1 ʉʤʷʛʯʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʩʪʚʦ 

5.1.2 ɸʜʘʧʪʘʮʠʷ ï ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ 

5.2 ɺʓʈɸɹʆʊʂɸ ʂʃʀʄɸʊʀʏɽʉʂʆʁ ʇʆʃʀʊʀʂʀ 

5.3 ɼɽʗʊɽʃʔʅʆʉʊʔ ʅɸ ʇʆʃʔɿʋ ʆɹʑɽʉʊɺɸ 

5.3.1 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʝʨʝʥʥʳʭ ʜʘʥʥʳʭ   

5.3.2 ʉʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

5.3.3 ʀʥʥʦʚʘʮʠʠ ʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

5.4 ʂɸʏɽʉʊɺʆ ɺʆɿɼʋʍɸ ɺ ʄɽɻɸʇʆʃʀʉɸʍ 

6. ʇɽʈɽɼɸʏɸ ɿʅɸʅʀʁ (F4) 

6.1 ʄɽɾɼʋʅɸʈʆɼʅʓʄ ʌʆʈʋʄɸʄ, ʃʀʎɸʄ, ʇʈʀʅʀʄɸʖʑʀʄ ʈɽʐɽʅʀʗ ʀ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʄ ɺʃɸʉʊʗʄ 

6.2 ʅɸʋʏʅʓʄ ʉʆʆɹʑɽʉʊɺɸʄ ʀ ʏɸʉʊʅʆʄʋ ʉɽʂʊʆʈʋ 

6.3 ʐʀʈʆʂʆʁ ʆɹʑɽʉʊɺɽʅʅʆʉʊʀ 

7. ʈɽɸʃʀɿɸʎʀʗ 

ʇʈʀʃʆɾɽʅʀɽ-1 ʉʆɸɺʊʆʈʓ 

ʇʈʀʃʆɾɽʅʀɽ-2 ʀʅʉʊʀʊʋʊʓ-ʋʏɸʉʊʅʀʂʀ  

ʇʈʀʃʆɾɽʅʀɽ-3 ʆʈɻɸʅʀɿɸʎʀʗ PEEX  

ʇʈʀʃʆɾɽʅʀɽ-4 ʉʉʓʃʂʀ  
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ɸʅʅʆʊɸʎʀʗ 

 

ʇʘʥ-ɽʚʨʘʟʠʡʩʢʠʡ ʕʢʩʧʝʨʠʤʝʥʪ (ʈɽɽʍ) ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ, ʤʫʣʴʪʠʤʘʩʰʪʘʙʥʦʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʢʨʫʧʥʳʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʚ 

ʥʘʫʢʝ ʦ ʩʠʩʪʝʤʝ ɿʝʤʣʠ ʠ ʧʨʦʙʣʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʙʦʨʝʘʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ ɽʚʨʘʟʠʠ, ʘ ʪʘʢʞʝ ʚ ʂʠʪʘʝ. ʂʦʥʮʝʧʮʠʷ ʈɽɽʍ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʚʣʠʷʶʱʠʭ ʥʘ ʙʣʘʛʦʧʦʣʫʯʠʝ ʯʝʣʦʚʝʢʘ ʠ ʩʦʦʙʱʝʩʪʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʠ ʂʠʪʘʷ.  

ʕʪʠ ʧʨʦʙʣʝʤʳ ʚʢʣʶʯʘʶʪ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʧʦʪʝʨʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʭʠʤʠʟʘʮʠʶ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʛʦʨʥʦʜʦʙʳʯʝ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʥʝʨʛʠʠ ʠ ʪʨʘʥʩʧʦʨʪʝ. ʅʘʰ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʛʨʠʨʫʶʱʠʤ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ, ʦʥ ʧʨʠʟʥʘʝʪ ʚʘʞʥʦʩʪʴ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʙʦʨʝʘʣʴʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʚ ʩʠʩʪʝʤʝ ɿʝʤʣʠ. ʂʦʥʮʝʧʮʠʷ ʈɽɽʍ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ PEEX ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʨʦʣʴ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʧʨʦʩʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʜʝʤʦʛʨʘʬʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. ʉʫʰʘ ʠ ʦʢʝʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 45̄ʩ.ʰ. ʠ ʚʳʰʝ, ʧʨʝʪʝʨʧʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʙʣʠʞʘʡʰʠʝ 40 ʣʝʪ. ɼʘʞʝ ʥʘʠʙʦʣʝʝ ʫʤʝʨʝʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ ʧʨʝʜʩʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʝʚʝʨʥʳʭ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʢ ʩʝʨʝʜʠʥʝ ʚʝʢʘ ʧʦʜʥʠʤʝʪʩʷ ʥʘ 1.5-2.5°C. ɸʨʢʪʠʯʝʩʢʠʝ ʠ 

ʙʦʨʝʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʩʨʝʜʳ ʚ ɽʚʨʘʟʠʠ ʙʫʜʫʪ ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʟʤʝʥʝʥʠʷ ʘʣʴʙʝʜʦ, ʵʤʠʩʩʠʡ ʠ ʩʪʦʢʦʚ ʫʛʣʝʨʦʜʘ, ʵʤʠʩʩʠʡ ʤʝʪʘʥʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʘʵʨʦʟʦʣʝʡ ʯʝʨʝʟ 

ʙʠʦʛʝʥʥʳʝ ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (BVOC). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʵʢʦʩʠʩʪʝʤʳ ʙʫʜʫʪ 

ʠʩʧʳʪʳʚʘʪʴ ʩʠʣʴʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʵʢʩʧʘʥʩʠʶ ʥʦʚʳʭ ʚʠʜʦʚ ʠ ʚʳʤʠʨʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ, 

ʯʪʦ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʠʱʝʚʳʭ ʩʝʪʝʡ ʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ.  

 

ɺ ʈɽɽʍ ʙʫʜʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ ɿʝʤʣʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʧʨʦʛʥʦʟ rʧʦ ʙʫʜʫʱʝʤʫ 

ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʠ ʛʣʦʙʘʣʴʥʦʤʫ ʢʣʠʤʘʪʫ. ʊʘʢ ʢʘʢ ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʜʣʷ ʦʙʱʝʩʪʚʘ ʫʞʝ 

ʥʘʙʣʶʜʘʶʪʩʷ, ʠ ʝʩʪʴ ʧʦʥʠʤʘʥʠʝ ʚʘʞʥʦʡ ʨʦʣʠ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʙʦʨʝʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ, 

ʈɽɽʍ ʫʜʝʣʷʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ 

ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ. ʈɽɽʍ ʧʨʝʜʦʩʪʘʚʠʪ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ 

ʧʨʦʙʣʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ 

ʩʪʨʘʪʝʛʠʡ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʘʜʘʧʪʘʮʠʠ ʜʣʷ ʨʝʛʠʦʥʘ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ.  

 

ʈɽɽʍ ʩʪʨʦʠʪʩʷ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʝʚʨʦʧʝʡʩʢʠʭ, ʨʦʩʩʠʡʩʢʠʭ ʠ ʢʠʪʘʡʩʢʠʭ ʧʘʨʪʥʝʨʦʚ. ʇʨʦʝʢʪ ʦʪʢʨʳʪ 

ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʙʫʜʫʱʝʤ. ɺ ʩʦʦʙʱʝʩʪʚʦ ʈɽɽʍ ʚʦʡʜʫʪ ʫʯʝʥʳʝ ʨʘʟʣʠʯʥʳʭ 

ʜʠʩʮʠʧʣʠʥ, ʬʠʥʘʥʩʠʨʫʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʘ, ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʪʦʨʛʦʚʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʫʜʫʪ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʩʦʚʤʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʠʮʠʘʪʠʚʦʡ 

ñFuture Earthò. 
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ʇʨʦʛʨʘʤʤʘ ʈɽɽʍ ʜʦʣʞʥʘ ʥʘʯʘʪʴ ʜʝʡʩʪʚʦʚʘʪʴ ʩ 2015 ʛ. ɺ ʝʝ ʨʘʤʢʘʭ ʙʫʜʝʪ ʥʘʯʘʪʦ ʧʦʩʪʨʦʝʥʠʝ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (RI) ʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ. ʊʘʢʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʘʟʝʤʥʳʝ, ʤʦʨʩʢʠʝ, ʘʚʠʘʮʠʦʥʥʳʝ ʠ ʩʧʫʪʥʠʢʦʚʳʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʣʘʪʬʦʨʤʳ ʤʫʣʴʪʠʤʘʩʰʪʘʙʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠ.̫ ʉʬʝʨʘ ʈɽɽʍ ʦʭʚʘʪʳʚʘʝʪ 

ʝʚʨʘʟʠʡʩʢʫʶ ʙʦʨʝʘʣʴʥʫʶ ʟʦʥʫ ʠ ʘʨʢʪʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ, ʚʢʣʶʯʘʷ ɹʘʣʪʠʢʫ, ʉʝʚʝʨʥʦʝ ʤʦʨʝ ʠ ʉʝʚʝʨʥʳʡ 

ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ. ɺ ʨʝʛʠʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ PEEX ʪʘʢʞʝ ʚʭʦʜʠʪ ʂʠʪʘʡ ʚ ʚʠʜʫ ʩʚʦʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʇʦʚʝʩʪʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʈɽɽʍ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʧʦʥʠʤʘʥʠʠ 

ʧʨʦʮʝʩʩʦʚ ʩʠʩʪʝʤʳ ɿʝʤʣʠ ʚʦ ʚʩʝʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʦʪ 

ʥʘʥʦ-ʤʘʩʰʪʘʙʘ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ 

ʧʝʨʝʜʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʩʫʰʘ-ʘʪʤʦʩʬʝʨʘ-ʦʢʝʘʥ ʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʠʟʫʯʝʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʤʝʛʘʛʦʨʦʜʘʤ, ʘ ʪʘʢʞʝ ʦʙʫʯʝʥʠʝ 

ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʫʯʝʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʝʰʠʪʴ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʚʦʧʨʦʩʳ ʨʝʛʠʦʥʘ. 

 

ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ PEEX ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʚ 

ʛʣʦʙʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʣʫʞʙ, ʪʘʢʠʭ ʢʘʢ ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚ ʘʨʢʪʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʙʫʜʫʱʝʛʦ 

ʝʚʨʘʟʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʈɽɽʍ ʥʘʤʝʨʝʥ ʩʜʝʣʘʪʴ ʚʢʣʘʜ ʚ ʥʘʫʯʥʫʶ ʧʦʚʝʩʪʢʫ ʩʠʩʪʝʤʳ ɿʝʤʣʠ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ ʧʦ ʪʝʤʘʤ, ʚʘʞʥʳʤ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʘʩʝʣʝʥʠʷ.  
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ʈɸʉʐʀʈɽʅʅɸʗ ɸʅʅʆʊɸʎʀʗ 

 

ʇʨʝʜʧʦʩʳʣʢʠ ʠ ʤʦʪʠʚʘʮʠʷ 

 
ʈʠʩʫʥʦʢ 1 ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʨʫʢʪʫʨʳ PEEX. 

 

ʈʝʰʝʥʠʝ ʣʶʙʦʡ ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ - ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, 

ʟʘʢʠʩʣʝʥʠʝ ʦʢʝʘʥʘ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʯʠʩʪʦʡ ʚʦʜʦʡ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ï ʪʨʝʙʫʝʪ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʡ, 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʧʨʦʛʨʘʤʤ r ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʩʢʦʨʝʥʥʦʡ ʚʳʨʘʙʦʪʢʦʡ 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʘʥ-ɽʚʨʘʟʠʡʩʢʠʡ ʕʢʩʧʝʨʠʤʝʥʪ (PEEX) ̫ ʚʣʷʝʪʩʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ, 

ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʡ ʠʥʠʮʠʘʪʠʚʦʡ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʥʘ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘ ɸʨʢʪʠʢʝ ʠ ʙʦʨʝʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ, ʚʢʣʶʯʘʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʣʠʷʥʠʝ ʥʘ ʂʠʪʘʡ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʈɽɽʍ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʧʦʪʝʨʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʭʠʤʠʟʘʮʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ. ʈʝʰʝʥʠʝ 

ʜʦʣʞʥʦ ʥʦʩʠʪʴ ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʠʟʥʘʚʘʪʴ ʚʦʟʨʘʩʪʘʶʱʫʶ ʨʦʣʴ ɸʨʢʪʠʢʠ ʠ ʩʝʚʝʨʥʳʭ 

ʙʠʦʤʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ PEEX ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʨʦʣʴ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʧʨʦʩʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʜʝʤʦʛʨʘʬʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ (Smith, 2010). ʉʫʰʘ ʠ ʦʢʝʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 45ʩ̄.ʰ. ʠ ʚʳʰʝ, ʧʨʝʪʝʨʧʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʙʣʠʞʘʡʰʠʝ 40 ʣʝʪ. ɼʘʞʝ ʥʘʠʙʦʣʝʝ ʫʤʝʨʝʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ ʧʨʝʜʩʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʝʚʝʨʥʳʭ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʢ ʩʝʨʝʜʠʥʝ ʚʝʢʘ ʧʦʜʥʠʤʝʪʩʷ ʥʘ 1.5-2.5°C ʠ ʥʘ 3.5°C ʢ 

ʢʦʥʮʫ ʩʪʦʣʝʪʠʷ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ 

(IPCC, 2013). 
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ɸʨʢʪʠʯʝʩʢʠʝ ʠ ʙʦʨʝʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʩʨʝʜʳ ʚ ɽʚʨʘʟʠʠ ʙʫʜʫʪ ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʘʣʴʙʝʜʦ, ʵʤʠʩʩʠʡ ʠ ʩʪʦʢʦʚ ʫʛʣʝʨʦʜʘ, ʵʤʠʩʩʠʡ ʤʝʪʘʥʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʵʨʦʟʦʣʝʡ ʯʝʨʝʟ ʙʠʦʛʝʥʥʳʝ ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠ ̫(BVOC). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʵʢʦʩʠʩʪʝʤʳ 

ʙʫʜʫʪ ʠʩʧʳʪʳʚʘʪʴ ʩʠʣʴʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʵʢʩʧʘʥʩʠʶ ʥʦʚʳʭ ʚʠʜʦʚ ʠ ʚʳʤʠʨʘʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ, ʯʪʦ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʠʱʝʚʳʭ ʩʝʪʝʡ ʠ ʧʝʨʚʠʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

 

ʇʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʠʟʤʝʥʷʝʪ ʜʠʥʘʤʠʢʫ ʚʩʝʡ ʛʣʦʙʘʣʴʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 

ʟʘʪʨʘʛʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʠʩʪʝʤʫ ʪʨʝʭ ʜʨʫʛʠʭ ʛʣʦʙʘʣʴʥʳʭ ʩʠʣ: ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʪʨʝʥʜʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʠ ʛʣʦʙʘʣʠʟʘʮʠʶ. ʇʦʪʝʧʣʝʥʠʝ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʪʨʝʥʜʳ ʚ ʧʣʘʥʝ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʤʠʛʨʘʮʠʠ ʚ 

ʩʝʚʝʨʥʳʝ ʨʝʛʠʦʥʳ, ʙʫʜʫʪ ʪʘʢʞʝ ʫʩʢʦʨʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʪʝʧʣʝʥʠʷ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪ ʷʚʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ 

ʚ ʢʨʠʦʩʬʝʨʝ, ʚʢʣʶʯʘʷ ʪʘʷʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʠ ʪʦ, ʯʪʦ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ ʯʘʩʪʴ ʛʦʜʘ 

ʙʫʜʝʪ ʩʚʦʙʦʜʝʥ ʦʪʦ ʣʴʜʘ. ɽʩʣʠ ʉʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʧʫʪʴ ʙʫʜʝʪ ʦʪʢʨʳʪ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʫʜʦʚ ʤʝʞʜʫ 

ɸʪʣʘʥʪʠʢʦʡ ʠ ɼʘʣʴʥʠʤ ɺʦʩʪʦʢʦʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʪʩʷ ʪʦʨʛʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉʝʚʝʨʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ ʠ ʘʨʢʪʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ ʙʦʛʘʪʳ ʟʘʣʝʞʘʤʠ ʤʥʦʛʠʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʝʬʪʴ, 

ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠ ʤʠʥʝʨʘʣʳ, ʠ ʠʭ ʜʦʙʳʯʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ, ʝʩʣʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʳʜʝʨʞʘʪ ʪʘʷʥʠʝ 

ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ.  

 

ʇʦʜʭʦʜ PEEX ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʭʦʜʷʱʝʝʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʧʦʥʠʤʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ ɿʝʤʣʠ, ʦʩʦʙʝʥʥʦ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ (ʪʘʢʞʝ ʚ ʢʠʪʘʡʩʢʠʭ ʤʝʛʘʧʦʣʠʩʘʭ) ʩʨʝʜʘʭ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ (45Áʩ. .h ʠ ʚʳʰʝ). 

ʈʝʛʠʦʥ PEEX ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʡʦʥʦʚ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʠ ʟʦʥʳ 

ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ, ʚʢʣʶʯʘʷ ʤʦʨʩʢʠʝ ʩʨʝʜʳ (ʨʠʩ.2). 

 

ʇʨʦʛʨʘʤʤʥʘʷ ʧʦʚʝʩʪʢʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠ ̫ (1.ʅʘʫʯʥʘʷ ʧʦʚʝʩʪʢʘ, 

2.ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ, 3.ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʱʝʩʪʚʦ ʠ 4.ʇʝʨʝʜʘʯʘ ʟʥʘʥʠʡ) (ʨʠʩʫʥʦʢ 1) ʠ ʩʪʨʦʠʪʩʷ ʥʘ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʨʦʩʩʠʡʩʢʠʭ, ʢʠʪʘʡʩʢʠʭ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʫʯʘʩʪʥʠʢʦʚ. 

ʅʘʫʯʥʘʷ ʧʦʚʝʩʪʢʘ ʦʧʨʝʜʝʣʷʝʪ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʢʣʶʯʝʚʳʝ ʪʝʤʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʚʦʧʨʦʩʳ ʜʣʷ 

ʩʠʩʪʝʤ ʩʫʠh, ʘʪʤʦʩʬʝʨʳ, ʚʦʜʥʦʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʠʩʪʝʤ ʚ ʘʨʢʪʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʘ 

ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʛʘʧʦʣʠʩ-ʢʣʠʤʘʪ ʠ ʚʦʧʨʦʩʳ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʚʦʜʠʪ ʧʝʨʝʜʦʚʳʝ ʥʘʙʣʶʜʝʥʠ ̫ʚ ɽʚʨʘʟʠʡʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʘʟʠʩ ʜʣʷ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨ rʚ ʨʝʛʠʦʥʝ PEEX. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʙʱʝʩʪʚʦ ʦʙʨʘʱʘʝʪʩʷ ʢ ʢʣʶʯʝʚʳʤ ʘʩʧʝʢʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩʦ ʩʪʨʘʪʝʛʠʷʤʠ ʧʦ ʩʤʷʛʯʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʥʠʤ. ʉʶʜʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪʩ ̫ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʩʝʚʝʨʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʢ ɻʢʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʨʘʟʨʘʙʦʪʢʠ ʥʘʜʝʞʥʳʭ ʩʠʩʪʝʤ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʫʯʝʪ ʨʦʣʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʪʠʭ ʩʪʨʘʪʝʛʠʡ ʠ ʧʣʘʥʦʚ. ʇʝʨʝʜʘʯʘ ʟʥʘʥʠʡ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ, ʫʢʨʝʧʣʝʥʠʝ ʙʫʜʫʱʠʭ 

ʥʘʫʯʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʧʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʠ ʚʦʧʨʦʩʘʭ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘʫʯʥʳʡ ʧʣʘʥ ʪʘʢʞʝ ʚʚʦʜʠʪ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦʡ 

ʧʦʚʝʩʪʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨ.r 

ʇʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ ʧʣʘʥʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ PEEX. 

 



 13 

 
ʈʠʩʫʥʦʢ 2 ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʝʛʠʦʥ PEEX  

 

 

 

ʅʘʫʯʥʘʷ ʧʦʚʝʩʪʢʘ PEEX (ʌʦʢʫʩ-1)  
 

ʅʘʫʯʥʘʷ ʧʦʚʝʩʪʢʘ PEEX ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʚ ʬʦʨʤʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʮʝʧʦʯʢʠ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʩʠʩʪʝʤʝ ɿʝʤʣʠ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʵʢʦʩʠʩʪʝʤ rʘʪʤʦʩʬʝʨʳ, ʩʫʰʠ ʠ ʦʢʝʘʥʘ, ʥʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʦʦʙʱʝʩʪʚʘ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʘʯʠʥʘʷ ʩ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʫʨʦʚʥʷ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʠ ʛʣʦʙʘʣʴʥʳʤ. ʅʘʰʝʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʩʫʰʘ-ʘʪʤʦʩʬʝʨʘ-

ʦʢʝʘʥ-ʦʙʱʝʩʪʚʦ ʚ ʢʦʥʪʝʢʩʪʝ ɸʨʢʪʠʢʠ, ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʠ ʂʠʪʘʷ. ʈɽɽʍ ʙʫʜʝʪ ʠʩʩʣʝʜʦʚʘʪʴ 

ʠʟʤʝʥʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ, ʚʳʟʳʚʘʝʤʳʝ ʩʣʝʜʫʶʱʠʤʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: (i) ʨʘʜʠʘʮʠʦʥʥʳʡ 

ʧʨʦʛʨʝʚ, (ii) ʧʦʪʝʧʣʝʥʠʝ ɸʨʢʪʠʢʠ, (iii) ʠʟʤʝʥʝʥʠʝ ʢʨʠʦʩʬʝʨʳ, (iv) ʦʙʱʝʩʪʚʦ,ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ 

ʠ (v) ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʦʙʱʝʩʪʚʘ, ʢʣʠʤʘʪʘ ʠ ʙʠʦʩʬʝʨʳ. 

  
ʈʠʩʫʥʦʢ 3 ʇʦʜʩʪʨʫʢʪʫʨʘ ʅʘʫʯʥʦʡ ʧʦʚʝʩʪʢʠ PEEX (F1).  
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ʅʘʫʯʥʘʷ ʧʦʚʝʩʪʢʘ ʈɽɽʍ ʦʭʚʘʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʤʘʩʰʪʘʙʳ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ, ʚʢʣʶʯʘʶʱʠʝ ʧʨʠʨʦʜʥʳʝ ʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʳ. 

ʏʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʩʠʩʪʝʤʳ, ʠʟʫʯʘʝʤʳʝ  ʈɽɽʍ, ï ʵʪʦ ʩʫʰʘ, ʘʪʤʦʩʬʝʨʘ, ʚʦʜʥʘʷ 

ʩʠʩʪʝʤʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʨʠʩ.3). ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʤʳ ʚʚʦʜʠʤ ʪʨʠ 

ʢʣʶʯʝʚʳʝ ʪʝʤʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʚʦʧʨʦʩʳ. ɺ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʯʝʪʳʨʝʤ ʦʩʥʦʚʥʳʤ ʩʠʩʪʝʤʘʤ, ʧʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ PEEX ʦʙʨʘʱʘʝʪʩʷ ʢ  ʦʙʨʘʪʥʳʤ 

ʩʚʷʟʷʤ ʠ ʚʟʘʠʤʦʩʚʷʟʷʤ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʠ ʦʩʥʦʚʥʳʤʠ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʮʠʢʣʘʤʠ (ʚʦʜʘ, ʫʛʣʝʨʦʜ, 

ʘʟʦʪ, ʬʦʩʬʦʨ, ʩʝʨʘ). 

 

ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ PEEX ʚʦʩʧʦʣʥʷʪ ʥʝʜʦʩʪʘʪʦʢ ʟʥʘʥʠʡ ʦ ʧʨʦʮʝʩʩʘʭ, ʦʙʨʘʪʥʳʭ ʠ ʧʨʷʤʳʭ ʩʚʷʟʷʭ 

ʚʥʫʪʨʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ɿʝʤʣʠ ʠ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʪʘʢʞʝ ʦ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʘʭ ʚ 

ʘʨʢʪʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ. ʉʬʝʨʘ ʈɽɽʍ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʧʨʠʨʦʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʛʜʝ ʯʝʣʦʚʝʢ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʢʘʢ ʠʩʪʦʯʥʠʢ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʠ ʢʘʢ ʨʝʮʠʧʠʝʥʪ ʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʅʘʜʝʞʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʮʝʥʘʨʠʠ ʥʘ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ 

ʢʣʠʤʘʪʘ ʠ ʢʨʠʦʩʬʝʨʳ ʚ ʩʝʚʝʨʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ, ʥʘʧʨʠʤʝʨ, 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠ ̫ ʠ ʩʞʠʛʘʥʠ ̫ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʛʝʥʪʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

(ɸɺʄ), ʤʦʜʝʣʷʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ (IAM) ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʩʮʝʥʘʨʠʷʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʦʣʫʯʘʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʜʣʷ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ɽʚʨʘʟʠʠ. ɺ ʛʦʨʦʜʩʢʠʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʷʚʣʷʶʪʩʷ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʫʜʦʙʨʝʥʠʷ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ 

ʈɽɽʍ, ʦʩʦʙʝʥʥʦ ʦʮʝʥʢʠ ʪʠʧʘ ʠ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʦʙʳʪʠʡ, ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʣʠʤʘʪʘ ʚ ɽʚʨʦʧʝ, ʈʦʩʩʠʠ ʠ ʂʠʪʘʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʶʪ (i) ʥʘʣʦʞʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, (ii) ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʨʦʜʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʠ ʠʭ ʜʠʥʘʤʠʢʫ, (iii) ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʤʝʪʦʜʦʚ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʠʨʦʜʥʳʤ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, (iv) 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʝʘʢʮʠʠ ʦʙʱʝʩʪʚʘ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ 

ʫʨʦʚʥʷʭ (ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʣʦʢʘʣʴʥʳʝ, ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʝ ʠ ʩʝʣʴʩʢʠʝ ʚʦʧʨʦʩʳ) ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. 

 

ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ PEEX ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʮʝʥʘʨʠʝʚ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʥʘ ʦʙʱʝʩʪʚʦ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʜʚʠʞʝʥʠʝ ʢʘʧʠʪʘʣʘ. 

ɺ ʭʦʜʝ ʈɽɽʍ ʙʫʜʝʪ ʧʦʜʛʦʪʦʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʩʪʨʘʪʝʛʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʥʠʤ ʜʣʷ ʠʟʤʝʥʷʶʱʠʭʩʷ ʘʨʢʪʠʯʝʩʢʠʭ ʩʨʝʜ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʠ ʨʠʩʢʦʚ ʧʨʠʨʦʜʥʳʭ ʫʛʨʦʟ (ʥʘʚʦʜʥʝʥʠʷ, ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʟʘʩʫʭʠ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ). ʕʪʠ 

ʧʣʘʥʳ ʧʨʠʥʠʤʘʶʪ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʟʣʠʯʥʳʝ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʫʩʪʦʡʯʠʚʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʚʦʧʨʦʩʳ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ. ʇʝʨʝʜʦʚʦʝ ʟʥʘʥʠʝ ʠ 

ʩʮʝʥʘʨʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʤʝʨ ʘʜʘʧʪʘʮʠʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʨʦʰʝʜʰʠʭ, ʥʘʩʪʦʷʱʠʭ ʠ ʙʫʜʫʱʠʭ ʫʩʣʦʚʠʡ ʥʝʦʙʭʦʜʠʤʳ ʦʮʝʥʢʠ ʪʠʧʘ ʠ ʯʘʩʪʦʪʳ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʦʙʳʪʠʡ ʠ ʚʦʟʤʦʞʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʦʪʢʣʠʢʦʚ. 
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ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʚʦʧʨʦʩʳ 

ʉʠʩʪʝʤʘ ʩʫʰʠ 

Q-1 ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʨʝʛʠʦʥʳ ʠ ʧʨʦʮʝʩʩʳ, ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ, ʠ 

ʢʘʢʦʚʳ ʥʘʠʣʫʯʰʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠʭ ʨʝʘʢʮʠʠ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʤʝʥʷʶʱʠʝʩʷ ʧʨʦʮʝʩʩʳ ʵʢʦʩʠʩʪʝʤʳ ʩʫʰʠ 

Q-2 ʂʘʢ ʙʳʩʪʨʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʘʷʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʠ ʢʘʢ ʵʪʦ ʧʦʚʣʠʷʝʪ ʥʘ 

ʧʨʦʮʝʩʩʳ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʥʘ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʵʢʦʩʠʩʪʝʤʳ ʠ ʘʪʤʦʩʬʝʨʳ, ʚʢʣʶʯʘʷ ʛʠʜʨʦʣʦʛʠʶ ʠ 

ʧʦʪʦʢʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʟʦʥʳ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʪʘʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ 

Q-3 ʂʘʢʦʚʳ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʧʝʨʝʣʦʤʥʳʝ ʤʦʤʝʥʪʳ ʜʣʷ ʵʢʦʩʠʩʪʝʤ ʩʝʚʝʨʘ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʢʦʩʠʩʪʝʤ 

 

ʉʠʩʪʝʤʘ ʘʪʤʦʩʬʝʨʳ  

Q-4 ʂʘʢʠʝ ʢʣʶʯʝʚʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʘʪʤʦʩʬʝʨʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʢʣʠʤʘʪ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʩʦʩʪʘʚ ʠ ʭʠʤʠʷ ʘʪʤʦʩʬʝʨʳ 

Q-5 ʂʘʢʦʚʳ ʢʣʶʯʝʚʳʝ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʚʦʟʜʫʭʘ ʠ ʢʣʠʤʘʪʦʤ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʠ 

ʚ ʂʠʪʘʝ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ, ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ,  ʠʟʤʝʥʷʶʱʠʡʩʷ ʘʪʤʦʩʬʝʨʥʳʡ 

ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ 

Q-6 ʂʘʢ ʘʪʤʦʩʬʝʨʥʘʷ ʜʠʥʘʤʠʢʘ (ʧʦʛʦʜʘ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ, ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ) ʠʟʤʝʥʠʪʩʷ 

ʚ ʘʨʢʪʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʧʦʛʦʜʘ ʠ ʘʪʤʦʩʬʝʨʥʘʷ ʮʠʨʢʫʣʷʮʠʷ 

 

ɺʦʜʥʳʝ ʩʠʩʪʝʤʳ ï ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ  

Q-7 ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʧʣʦʱʘʜʴ ʠ ʪʦʣʱʠʥʘ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʚ ɸʨʢʪʠʢʝ ʠ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʘ ʩʫʰʝ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ ʚ ʩʠʩʪʝʤʝ ʢʣʠʤʘʪʘ 

Q-8.  ʂʘʢʦʚʦ ʩʦʚʤʝʩʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʪʝʧʣʝʥʠʷ,ʦʧʨʝʩʥʝʥʠʷ ʦʢʝʘʥʘ, ʟʘʛʨʷʟʥʷʶʱʝʡ 

ʥʘʛʨʫʟʢʠ ʠ ʟʘʢʠʩʣʝʥʠʷ ʥʘ ʘʨʢʪʠʯʝʩʢʠʝ ʤʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ, ʧʝʨʚʠʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʮʠʢʣ 

ʫʛʣʝʨʦʜʘ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʤʦʨʩʢʘʷ ʩʨʝʜʘ ɸʨʢʪʠʢʠ 

Q-9 ʂʘʢʦʚʘ ʙʫʜʫʱʘʷ ʨʦʣʴ ʘʨʢʪʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʳʭ ʦʟʝʨ, ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʢʨʫʧʥʳʭ ʨʝʯʥʳʭ 

ʩʠʩʪʝʤ (ʚʢʣʶʯʘʷ ʪʝʨʤʦʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ ʠ ʧʨʦʪʦʯʥʳʝ ʚʦʜʳ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ) ʚ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʘʭ ʠ ʢʘʢ ʩʢʘʞʫʪʩʷ ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ 

(ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ)? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʦʟʝʨʘ, ʟʘʙʦʣʦʯʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʢʨʫʧʥʳʝ ʨʝʯʥʳʝ ʩʠʩʪʝʤ rʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ 
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ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  

Q-10. ʂʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ (ʠʟʤʝʥʝʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ,  

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ) ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ  ʜʘʣʴʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚ ʨʝʛʠʦʥʝ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

Q-11. ʂʘʢ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ, ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ ʚʣʠʷʶʪ ʥʘ ʵʢʦʥʦʤʠʢʫ ʠ ʩʦʦʙʱʝʩʪʚʘ ʚ ʨʝʛʠʦʥʝ ʠ ʥʘʦʙʦʨʦʪ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

Q-12 ɺ ʢʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʥʘʩʝʣʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʫʷʟʚʠʤʳ ʧʝʨʝʜ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ? ʂʘʢ 

ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ ʠʭ ʫʷʟʚʠʤʦʩʪʴ, ʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ ʫʚʝʣʠʯʝʥʘ? ʂʘʢʠʝ ʨʝʘʢʮʠʠ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ ʠ ʩʤʷʛʯʝʥʠʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʘ: ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ 

 

ʆʙʨʘʪʥʳʝ ʩʚʷʟʠ - ʚʟʘʠʤʦʩʚʷʟʠ  

Q-13 ʂʘʢ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʨʠʦʩʬʝʨʳ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʧʦʚʣʠʷʶʪ ʥʘ 

ʢʣʠʤʘʪ ɸʨʢʪʠʢʠ ʠ ʧʦʛʦʜʥʳʝ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʨʠʩʢ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ? 

Q-14 ʂʘʢʦʚʦ ʩʫʤʤʘʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʥʘ (i) ʠʟʤʝʥʝʥʠʷ 

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ,  (ii) ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, (iii) ʦʙʤʝʥ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʠ ʵʤʠʩʩʠʠ ʙʠʦʛʝʥʥʳʭ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, (iv) ʦʙʨʘʟʦʚʘʥʠʝ ʘʵʨʦʟʦʣʝʡ ʠ ʦʙʣʘʢʦʚ, 

ʘ ʪʘʢʞʝ ʨʘʜʠʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ? ʂʘʢ ʦʥʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʘʭ? 

Q-15. ʂʘʢ ʠʥʪʝʥʩʠʚʥʳʝ ʫʨʙʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʷʶʪ ʣʦʢʘʣʴʥʳʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʣʠʤʘʪ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ? 

ʂʣʶʯʝʚʘʷ ʪʝʤʳ Q 13-15: ʩʦʩʪʘʚ ʘʪʤʦʩʬʝʨʳ, ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʮʠʢʣʳ: ʚʦʜʘ, ʫʛʣʝʨʦʜ (C), ʘʟʦʪ (N), 

ʬʦʩʬʦʨ (P), ʩʝʨʘ (S) 

 

 

ʉʠʩʪʝʤʘ ʩʫʰʠ 

 

 
ʈʠʩʫʥʦʢ 4 ʇʦʜʩʪʨʫʢʪʫʨʘ ʧʦʚʝʩʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʫʰʠ. 
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Q-1 ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʨʝʛʠʦʥʳ ʠ ʧʨʦʮʝʩʩʳ, ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ, ʠ 

ʢʘʢʦʚʳ ʥʘʠʣʫʯʰʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠʭ ʨʝʘʢʮʠʠ? 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʣʠʷʶʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʠ ʚʩʝʭ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʙʦʨʝʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɺ ʙʫʜʫʱʝʤ, ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʙʫʜʫʪ ʯʫʪʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʚʣʠʷʪʴ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʬʫʥʢʮʠʠ ʵʢʦʩʠʩʪʝʤ. ʅʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʵʪʦʛʦ ʤʦʛʫʪ ʩʪʘʪʴ, 

ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʦʚ ʵʢʦʩʠʩʪʝʤʥʳʭ ʩʪʦʢʦʚ ʫʛʣʝʨʦʜʘ, ʦʙʨʘʟʦʚʘʥʠʷ ʛʘʟʦʚ-ʧʨʝʜʚʝʩʪʥʠʢʦʚ 

ʘʵʨʦʟʦʣʝʡ ʠ ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

Q-2 ʂʘʢ ʙʳʩʪʨʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʘʷʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʠ ʢʘʢ ʵʪʦ ʧʦʚʣʠʷʝʪ ʥʘ 

ʧʨʦʮʝʩʩʳ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʥʘ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʵʢʦʩʠʩʪʝʤʳ ʠ ʘʪʤʦʩʬʝʨʳ, ʚʢʣʶʯʘʷ ʛʠʜʨʦʣʦʛʠʶ, 

ʧʦʪʦʢʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʵʤʠʩʩʠʠ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ? 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʧʦʢʨʳʪʘ ʩʧʣʦʰʥʦʡ ʤʥʦʛʦʣʝʪʥʝʡ 

ʤʝʨʟʣʦʪʦʡ. ɼʘʞʝ ʥʝʙʦʣʴʰʠʝ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚ 

ʧʦʯʚʝ ʫʛʣʝʨʦʜʘ ʚʩʣʝʜʩʪʚʠʝ ʪʘʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʧʨʝʚʨʘʪʷʪ ʥʘʟʝʤʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠʟ 

ʥʘʢʦʧʠʪʝʣʷ ʫʛʣʝʨʦʜʘ ʚ ʝʛʦ ʠʩʪʦʯʥʠʢ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʯʝʥʴ ʤʘʣʦ ʠʟʚʝʩʪʥʦ ʦʙ ʵʤʠʩʩʠʷʭ ʣʝʪʫʯʠʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ. ɹʫʜʫʱʥʦʩʪʴ ʚʝʯʥʦʤʝʨʟʣʦʛʦ 

ʛʨʫʥʪʘ ʚ ʪʫʥʜʨʝ ʚʘʞʥʘ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʵʤʠʩʩʠʡ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʵʨʦʟʦʣʝʡ. ɺ ʦʩʥʦʚʝ ʵʪʠʭ ʩʮʝʥʘʨʠʝʚ ʣʝʞʠʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʩ ʠʟʤʝʨʝʥʠʝʤ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʩʦʩʪʦʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʜʦ ʩʠʭ ʧʦʨ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʨʘʙʦʪʘʥʘ.  

 

Q-3 ʂʘʢʦʚʳ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʧʝʨʝʣʦʤʥʳʝ ʤʦʤʝʥʪʳ ʜʣʷ ʵʢʦʩʠʩʪʝʤ ʩʝʚʝʨʘ? 

ɼʣʷ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ PEEX ʭʘʨʘʢʪʝʨʥʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʘʡʦʥʳ, ʩʪʝʧʴ, ʪʫʥʜʨʘ, 

ʪʘʡʛʘ, ʙʦʣʦʪʘ, ʤʝʛʘʧʦʣʠʩʳ ʠ ʣʝʜʷʥʳʝ ʧʦʣʷ. ʆʞʠʜʘʝʤʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʚʦʟʨʘʩʪʘʶʱʝʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʟʦʚʫʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʪʨʫʢʪʫʨʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʩʫʰʠ. 

ʄʥʦʛʠʝ ʠʟ ʚʠʜʦʚ, ʦʙʠʪʘʶʱʠʝ ʚ ʙʦʨʝʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʧʦʜʚʝʨʞʝʥʳ ʜʘʞʝ ʫʤʝʨʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʉʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʢʦʩʠʩʪʝʤ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ 

ʘʜʘʧʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʩʤʷʛʯʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ 

ʘʜʘʧʪʘʮʠʠ. ʇʨʦʛʥʦʟʳ, ʢʘʩʘʶʱʠʝʩʷ ʩʤʝʱʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʟʦʥ, ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʡ ʨʝʛʠʦʥʘ ʥʘ ʙʫʜʫʱʠʝ ʛʣʦʙʘʣʴʥʳʝ ʙʶʜʞʝʪʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʙʠʦʛʝʥʥʳʭ 

ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʘʵʨʦʟʦʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʩʪʨʝʩʩʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ 

ʚʦʟʤʫʱʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʵʢʦʩʠʩʪʝʤʳ ʚ ɸʨʢʪʠʢʝ ʠ ʙʦʨʝʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʠʤʝʶʪ ʤʥʦʛʦ ʟʥʘʯʠʤʳʭ 

ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʩ ʢʣʠʤʘʪʦʤ. ʇʨʠ ʙʦʣʝʝ ʪʝʧʣʦʤ ʢʣʠʤʘʪʝ ʩʝʚʝʨʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʪʘʪʴ 

ʚʦʩʧʨʠʠʤʯʠʚʝʝ ʢ ʚʩʧʳʰʢʘʤ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʥʘʩʝʢʦʤʳʭ, ʟʘʩʫʭʘʤ, ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʣʝʩʥʳʤ 

ʧʦʞʘʨʘʤ ʠ ʜʨʫʛʠʤ ʩʪʠʭʠʡʥʳʤ ʙʝʜʩʪʚʠʷʤ. ʊʘʢʞʝ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʥʝʟʘʧʥʳʤ 

ʠʣʠ ʧʦʩʪʝʧʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʵʢʦʩʠʩʪʝʤ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʟʘʚʠʩʠʪ 

ʠ ʦʪ ʩʢʦʨʦʩʪʠ, ʠ ʦʪ ʤʘʩʰʪʘʙʦʚ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʠʩʪʝʤʥʦʤʫ ʜʠʩʙʘʣʘʥʩʫ ʠ ʜʦʩʪʠʯʴ ʧʝʨʝʣʦʤʥʦʛʦ ʤʦʤʝʥʪʘ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʦʙʨʘʪʠʤʳʤʠ. 
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ʉʠʩʪʝʤʘ ʘʪʤʦʩʬʝʨʳ 

 

 
ʈʠʩʫʥʦʢ 5 ʇʦʜʩʪʨʫʢʪʫʨʘ ʧʦʚʝʩʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʥʦʡ ʩʠʩʪʝʤʳ. 

Q-4 ʂʘʢʠʝ ʢʣʶʯʝʚʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʘʪʤʦʩʬʝʨʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʢʣʠʤʘʪ?  

ɺʘʞʥʝʡʰʠʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ (ʇɻ) ʠ 

ʯʘʩʪʠʮʳ ʘʵʨʦʟʦʣʷ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚ ɸʨʢʪʠʢʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʧʦʷʚʷʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʵʨʦʟʦʣʷʤʠ ʠ ʇɻ. ʂ ʵʪʦʤʫ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʘʨʢʪʠʯʝʩʢʘʷ ʩʨʝʜʘ 

ʪʘʢʞʝ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʦʩʪʘʚʘ ʘʵʨʦʟʦʣʝʡ. ʂʦʥʮʝʥʪʨʘʮʠʠ 

ʘʵʨʦʟʦʣʝʡ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ ʚ ɸʨʢʪʠʢʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ çɸʨʢʪʠʯʝʩʢʦʛʦ ʪʫʤʘʥʘè (Shaw, 

1995); ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʷʚʣʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ 

ʙʦʣʝʝ ʥʠʟʢʠʭ ʰʠʨʦʪ (Stohl, 2006) ʠ ʟʘʪʝʤ ʫʩʠʣʠʚʘʝʪʩʷ ʩʠʣʴʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʡ ʘʪʤʦʩʬʝʨʳ ɸʨʢʪʠʢʠ 

ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ. 

 

Q-5 ʂʘʢʦʚʳ ʢʣʶʯʝʚʳʝ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʚʦʟʜʫʭʘ ʠ ʢʣʠʤʘʪʦʤ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʠ 

ʚ ʂʠʪʘʝ? 

ʋʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʳ ʚ ʧʨʦʝʢʪʝ ʈEEX ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʦʨʦʜʘʤʠ ʚ ʈʦʩʩʠʠ ʠ ʂʠʪʘʝ ʩ 

ʩʠʣʴʥʳʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʤʝʩʪʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʞʠʣʦʛʦ ʬʦʥʜʘ, ʘ 

ʪʘʢʞʝ ʤʝʛʘʧʦʣʠʩʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʄʦʩʢʚʘ ʠ ʇʝʢʠʥ ʩ ʚʳʟʳʚʘʶʱʠʤʠ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʫʨʦʚʥʷʤʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ. ʇʣʦʭʦʝ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʦʢʘʟʳʚʘʝʪ ʩʝʨʴʝʟʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ ʠ ʥʘʥʦʩʠʪ ʚʨʝʜ ʵʢʦʩʠʩʪʝʤʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʘʪʤʦʩʬʝʨʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠ 

ʦʢʩʠʜʘʥʪʳ (SO2, O3, NOx, ʩʘʞʘ, ʩʫʣʴʬʘʪʳ, ʚʪʦʨʠʯʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʘʵʨʦʟʦʣʠ) ʠʛʨʘʶʪ ʮʝʥʪʨʘʣʴʥʫʶ 

ʨʦʣʴ ʚ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʷʤʦʛʦ ʠ ʢʦʩʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʣʦʙʘʣʴʥʦʝ 

ʘʣʴʙʝʜʦ, ʣʫʯʠʩʪʳʡ ʧʝʨʝʥʦʩ ʠ ʧʨʦʮʝʩʩʳ ʦʙʣʘʢʦ-ʦʩʘʜʢʠ. 

 

Q-6 ʂʘʢ ʘʪʤʦʩʬʝʨʥʘʷ ʜʠʥʘʤʠʢʘ (ʧʦʛʦʜʘ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ, ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ) ʠʟʤʝʥʠʪʩʷ 

ʚ ʘʨʢʪʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ? 

ʀʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʘʪʤʦʩʬʝʨʳ ʚ ɸʨʢʪʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʦʤ ʨʝʛʠʦʥʝ ʦʢʘʟʳʚʘʶʪ ʩʝʨʴʝʟʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ (i) ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ 

ʠʟ-ʟʘ ʥʝʣʠʥʝʡʥʳʭ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ʠ (ii) ʥʘ 

ʙʦʣʝʝ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 
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ɺʦʜʥʳʝ ʩʠʩʪʝʤʳ ï ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ  

 
ʈʠʩʫʥʦʢ 6 ʇʦʜʩʪʨʫʢʪʫʨʘ ʧʦʚʝʩʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʠ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥ 

 

Q-7 ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʧʣʦʱʘʜʴ ʠ ʪʦʣʱʠʥʘ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʚ ɸʨʢʪʠʢʝ ʠ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʘ ʩʫʰʝ? 

ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʢʣʠʤʘʪʘ. ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʞʜʫ ʦʢʝʘʥʦʤ ʠ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ɿʝʤʣʠ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʦʙʤʝʥ ʠʤʧʫʣʴʩʦʤ, ʪʝʧʣʦʤ ʠ ʚʝʱʝʩʪʚʦʤ (ʥʘʧʨ., ʚʣʘʛʘ, CO2 ʠ CH4) ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʦʡ ʠ ʤʦʨʝʤ, ʘ 

ʪʘʢʞʝ ʜʠʥʘʤʠʢʫ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʫ ʤʦʨʩʢʦʛʦ ʣʴʜʘ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʘʞʥʳʝ 

ʚʦʧʨʦʩʳ: (i) ʨʦʣʴ ʦʢʝʘʥʘ ʚ ʘʨʢʪʠʯʝʩʢʦʤ ʫʩʠʣʝʥʠʠ ʠʟʤʝʥʝʥʠ ̫ʢʣʠʤʘʪʘ, (ii) ʧʨʠʯʠʥʳ ʫʤʝʥʴʰʝʥʠʷ 

ʧʣʦʱʘʜʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʣʴʜʘ, (iii) ʦʙʤʝʥ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʤʝʞʜʫ ʦʢʝʘʥʦʤ ʠ ʘʪʤʦʩʬʝʨʦʡ, (iv) 

ʧʦʩʣʝʜʩʪʚʠʷ ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʱʘʜʠ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʜʣʷ ʦʢʝʘʥʘ, ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʢʦʥʪʠʥʝʥʪʦʚ ʠ 

ʙʶʜʞʝʪʦʚ ʘʵʨʦʟʦʣʝʡ 

 

Q-8.  ʂʘʢʦʚʦ ʩʦʚʤʝʩʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʪʝʧʣʝʥʠʷ,ʦʧʨʝʩʥʝʥʠʷ ʦʢʝʘʥʘ, ʟʘʛʨʷʟʥʷʶʱʝʡ 

ʥʘʛʨʫʟʢʠ ʠ ʟʘʢʠʩʣʝʥʠʷ ʥʘ ʘʨʢʪʠʯʝʩʢʠʝ ʤʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ, ʧʝʨʚʠʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʮʠʢʣ 

ʫʛʣʝʨʦʜʘ? 

ʃʝʜʦʚʳʡ ʧʦʢʨʦʚ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʙʳʩʪʨʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʣʴʜʘ ʠ ʝʛʦ ʪʦʣʱʠʥʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʩʚʦʙʦʜʥʦʡ ʦʪʦ ʣʴʜʘ, ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʧʝʨʠʦʜʘ. ʕʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʦʩʪ ʛʦʜʦʚʦʡ ʦʙʱʝʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 

(GPP) ʠ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ GPP ʤʦʞʝʪ ʚʳʟʚʘʪʴ (i) ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʪʦʢʦʚ CO2 ʠʟ ʘʪʤʦʩʬʝʨʳ ʚ ʦʢʝʘʥ ʠ (ii) ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʢʣʶʯʘʷ 

ʧʨʦʜʫʢʮʠʶ ʦʨʛʘʥʠʟʤʦʚ ʩ ʚʳʩʦʢʠʤ ʪʨʦʬʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʠ ʧʦʧʫʣʷʮʠʶ ʨʳʙ. ʋʚʝʣʠʯʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʤʦʞʝʪ ʦʪʢʨʳʪʴ çʜʚʝʨʠ ɸʨʢʪʠʢʠè ʜʣʷ ʥʦʚʳʭ ʚʠʜʦʚ ʠ ʠʟʤʝʥʠʪʴ 

ʧʠʱʝʚʳʝ ʩʝʪʠ, ʧʦʪʦʢʠ ʵʥʝʨʛʠʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ɸʨʢʪʠʢʠ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʟʦʥʘʭ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ ʘʣʣʦʭʪʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʝʞʝʛʦʜʥʦ ʧʨʠʥʦʩʠʤʳʭ ʥʘ ɸʨʢʪʠʯʝʩʢʠʡ ʰʝʣʴʬ 

ʠ ʜʘʣʝʝ ʚ ɸʨʢʪʠʯʝʩʢʠʡ ʙʘʩʩʝʡʥ. ɺʩʝ ʦʧʠʩʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʘʨʢʪʠʯʝʩʢʠʝ ʤʦʨʩʢʠʝ 

ʵʢʦʩʠʩʪʝʤʳ, ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʦʩʥʦʚʥʳʝ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ʚ ʨʝʛʠʦʥʝ. ʆʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʚʷʟʘʥʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʦʙʳʯʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʰʝʣʴʬʦʚʳʭ ʟʦʥʘʭ. 
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Q-9 ʂʘʢʦʚʘ ʙʫʜʫʱʘʷ ʨʦʣʴ ʘʨʢʪʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʳʭ ʦʟʝʨ, ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʢʨʫʧʥʳʭ ʨʝʯʥʳʭ 

ʩʠʩʪʝʤ (ʚʢʣʶʯʘʷ ʪʝʨʤʦʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ ʠ ʧʨʦʪʦʯʥʳʝ ʚʦʜʳ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ) ʚ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʘʭ, ʠ ʢʘʢ ʩʢʘʞʫʪʩʷ ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ 

(ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ)? 

ɻʨʘʜʠʝʥʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʦʪ ʪʫʥʜʨʳ ʜʦ ʩʪʝʧʝʡ ʧʦʤʦʞʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʛʠʜʨʦʭʠʤʠʶ. ɺ ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʡ ʧʝʨʝʥʦʩ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠʚʝʣ ʢ ʠʟʤʝʥʝʥʠʷʤ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʮʠʢʣʦʚ ʩʝʨʳ (S), ʘʟʦʪʘ (N), ʤʝʪʘʣʣʦʚ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʘʥ ʚ ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ 

ʚʳʭʦʜʠʪ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ʚ ʚʠʜʝ ʧʫʟʳʨʝʡ. ʊʘʷʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʤʦʞʝʪ ʫʩʢʦʨʠʪʴ 

ʵʤʠʩʩʠʠ ʤʝʪʘʥʘ ʚ ʦʟʝʨʘʭ. ɹʦʣʝʝ ʪʦʛʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʢʩʠʯʥʦʛʦ ʮʚʝʪʝʥʠʷ. ɿʘʛʨʷʟʥʝʥʠʝ 

ʠ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʂʠʪʘʝ ʫʩʫʛʫʙʠʣʠʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʉʦʭʨʘʥʝʥʠʝ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʦʙʱʝʩʪʚʘ. 

 

 

ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʠ ʦʙʱʝʩʪʚʦ 

 

 
ʈʠʩʫʥʦʢ 7 ʇʦʜʩʪʨʫʢʪʫʨʘ ʧʦʚʝʩʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
 

Q-10 ʂʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ (ʠʟʤʝʥʝʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ,  

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ) ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ  ʜʘʣʴʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚ ʨʝʛʠʦʥʝ? 

ʉʠʙʠʨʴ ï ɻ ʪʦ ʨʦʩʩʠʡʩʢʘʷ ʩʦʢʨʦʚʠʱʥʠʮʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʉʠʙʠʨʠ ʥʘʭʦʜʠʪʩʷ 85% ʨʘʟʚʝʜʘʥʥʳʭ 

ʟʘʧʘʩʦʚ ʛʘʟʘ, 75% ʟʘʧʘʩʦʚ ʫʛʣʷ, 65% ʟʘʧʘʩʦʚ ʥʝʬʪʠ. ɺ ʉʠʙʠʨʠ ʥʘʭʦʜʠʪʩʷ 75% ʙʫʨʦʛʦ ʫʛʣʷ, 95% 

ʩʚʠʥʮʘ, ʦʢʦʣʦ 90% ʤʦʣʠʙʜʝʥʘ, ʧʣʘʪʠʥʳ ʠ ʧʣʘʪʠʥʦʠʜʦʚ; 80% ʘʣʤʘʟʦʚ; 75% ʟʦʣʦʪʘ, 70% ʥʠʢʝʣʷ ʠ 

ʤʝʜʠ (Koryntyi, 2009). ʇʨʦʤʳʰʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʉʠʙʠʨʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ.  

 

Q-11 ʂʘʢ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ, ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ ʚʣʠʷʶʪ ʥʘ ʵʢʦʥʦʤʠʢʫ ʠ ʩʦʦʙʱʝʩʪʚʘ ʚ ʨʝʛʠʦʥʝ ʠ ʥʘʦʙʦʨʦʪ? 

ʏʘʩʪʦʪʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʚ ɽʚʨʦʧʝ, ʈʦʩʩʠʠ ʠ ʂʠʪʘʝ, ʧʨʠ ʵʪʦʤ ʦʞʠʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ. ʈʘʩʪʫʱʠʝ ʨʠʩʢʠ ʠ 

ʟʘʪʨʘʪʳ ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ  ʥʘ ʥʘʩʝʣʝʥʠʝ, 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʪʨʘʥʩʧʦʨʪ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʚ ʩʝʚʝʨʥʳʭ 
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ʰʠʨʦʪʘʭ ɽʚʨʘʟʠʠ. ɺʘʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʪʝʤʳ ʚʢʣʶʯʘʶʪ: ʘʥʘʣʠʟ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʩʦʙʳʪʠʡ; ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ 

ʧʦʞʘʨʦʚ ʥʘ ʨʘʜʠʘʮʠʦʥʥʳʡ ʧʨʦʛʨʝʚ ʠ ʘʪʤʦʩʬʝʨʥʳʡ ʩʦʩʪʘʚ ʚ ʨʝʛʠʦʥʝ; ʚʦʟʜʝʡʩʪʚʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʦʩʥʦʚʥʳʝ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʮʠʢʣʳ; ʚʣʠʷʥʠʝ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʣʝʩʘʭ ʥʘ 

ʵʤʠʩʩʠʠ ʙʠʦʛʝʥʥʳʭ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʣʝʪʫʯʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʘʟʦʪʘ. 

ɺ ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʦʪ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʜʦ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʙʝʨʝʛʫ ʤʦʨʷ. ʅʘ ʤʥʦʛʠʭ ʪʘʢʠʭ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʫʨʦʚʝʥʴ 

ʤʦʨʷ ʧʦʜʥʠʤʘʝʪʩʷ, ʠ ʧʦʩʪʦʷʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʵʨʦʟʠʠ ʙʝʨʝʛʘ ʠ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʫʰʝʥʠʷ ʙʝʨʝʛʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʤʘʷʢʠ, ʧʦʨʪʳ, ʜʦʤʘ ʠ 

ʪ.ʧ. ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʤʦʨʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ, 

ʠ ʵʪʦʪ ʚʦʧʨʦʩ ʪʨʝʙʫʝʪ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  

Q-12 ɺ ʢʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʥʘʩʝʣʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʫʷʟʚʠʤʳ ʧʝʨʝʜ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ? ʂʘʢ 

ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ ʠʭ ʫʷʟʚʠʤʦʩʪʴ, ʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ ʫʚʝʣʠʯʝʥʘ? ʂʘʢʠʝ ʨʝʘʢʮʠʠ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ ʠ ʩʤʷʛʯʝʥʠʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ? 

ʂʣʠʤʘʪ ʠ ʧʦʛʦʜʘ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʩʦʦʙʱʝʩʪʚ, ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ, ʫʨʦʚʝʥʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ. ʉʪʝʧʝʥʴ ʫʷʟʚʠʤʦʩʪʠ ʩʦʦʙʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ, ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. PEEX ʦʮʝʥʠʚʘʝʪ ʩʬʝʨʳ, ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʳʝ ʢ ʧʦʩʣʝʜʩʪʚʠʷʤ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. PEEX ʙʫʜʝʪ ʧʦʤʦʛʘʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʠ 

ʩʤʷʛʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ɺ ʮʝʣʦʤ, PEEX ʘʥʘʣʠʟʠʨʫʝʪ ʥʘʫʯʥʫʶ ʦʩʥʦʚʫ ʠ 

ʩʪʨʘʪʝʛʠʠ ʧʦ ʘʜʘʧʪʘʮʠʠ ʠ ʩʤʷʛʯʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ (AMS) ʜʣʷ ʩʦʦʙʱʝʩʪʚ ʨʝʛʠʦʥʘ 

ʩ ʦʩʦʙʳʤ ʚʥʠʤʘʥʠʝʤ ʥʘ ʣʝʩʥʦʡ ʩʝʢʪʦʨ ʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. 

 

 

ɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ  

 
ʈʠʩʫʥʦʢ 8 ʇʦʜʩʪʨʫʢʪʫʨʘ ʧʦʚʝʩʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʠ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ 

 

Q-13 ʂʘʢ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʨʠʦʩʬʝʨʳ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʧʦʚʣʠʷʶʪ ʥʘ 

ʢʣʠʤʘʪ ɸʨʢʪʠʢʠ ʠ ʧʦʛʦʜʫ, ʚʢʣʶʯʘʷ ʨʠʩʢ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ? 
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Q-14 ʂʘʢʦʚʦ ʩʫʤʤʘʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʥʘ (i) ʠʟʤʝʥʝʥʠʷ 

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ,  (ii) ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, (iii) ʦʙʤʝʥ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʠ ʵʤʠʩʩʠʠ ʙʠʦʛʝʥʥʳʭ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, (iv) ʦʙʨʘʟʦʚʘʥʠʝ ʘʵʨʦʟʦʣʝʡ ʠ ʦʙʣʘʢʦʚ, 

ʘ ʪʘʢʞʝ ʨʘʜʠʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ? ʂʘʢ ʦʥʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʘʭ? 

Q-15 ʂʘʢ ʠʥʪʝʥʩʠʚʥʳʝ ʫʨʙʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʷʶʪ ʣʦʢʘʣʴʥʳʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʣʠʤʘʪ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ? 

 

ʆʙʨʘʪʥʳʝ ʩʚʷʟʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘʰʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʣʠʙʦ 

ʫʚʝʣʠʯʠʚʘʶʪ, ʣʠʙʦ ʫʤʝʥʴʰʘʶʪ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʘʨʘʤʝʪʨʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʣʠʤʘʪʦʤ, 

ʥʘʭʦʜʷʩʴ ʧʦʜ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ (IPCC, 2013). ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʧʝʪʝʣʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʩʚʷʟʘʥʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ, 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʱʝʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʪʦʨʠʯʥʳʭ 

ʙʠʦʛʝʥʥʳʭ ʘʵʨʦʟʦʣʝʡ, ʦʙʣʘʢʘʤʠ ʠ ʣʫʯʠʩʪʳʤ ʧʝʨʝʥʦʩʦʤ (Kulmala et al., 2014a,b). ʉʝʚʝʨʥʳʡ ʧʘʥ-

ʝʚʨʘʟʠʡʩʢʠʡ ʘʨʢʪʠʢʦ-ʙʦʨʝʘʣʴʥʳʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʝʛʠʦʥ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʧʨʠʨʦʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʨʠʯʝʤ 

ʯʝʣʦʚʝʢ ʜʝʡʩʪʚʫʝʪ ʠ ʢʘʢ ʠʩʪʦʯʥʠʢ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʢʘʢ ʨʝʮʠʧʠʝʥʪ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʇʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʳ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʥʷʪʳ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʧʦʜʜʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʝ. ɺ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ 

ʷʚʣʷʶʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʫʜʦʙʨʝʥʠʷ. ʀʟʤʝʨʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʳ ɿʝʤʣʠ (EMS). 

 

EMS ʷʚʣʷʶʪʩʷ ʥʘʠʣʫʯʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʥʘʣʠʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʘ ʢʣʠʤʘʪ ʠʣʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʉʠʩʪʝʤʝ ɿʝʤʣʠ. ʊʘʢʠʝ ʪʠʧʳ ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ, ʛʜʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʠ ʛʜʝ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʤʠʨʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

 

ɺʦʟʜʝʡʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ʜʦ ʩʠʭ ʧʦʨ ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ ʦʧʠʩʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ (Arneth 

et al., 2010a,b; Kulmala et al., 2014a,b). ʆʥʠ ʩʚʷʟʘʥʳ, ʥʘʧʨʠʤʝʨ, ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʮʠʢʣʦʚ ʫʛʣʝʨʦʜʘ 

ʠ ʘʟʦʪʘ, ʧʨʦʮʝʩʩʘʤʠ ʚ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʝ ʠ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʴʶ ʦʟʦʥʘ (Arneth et al, 2010a,b) ʠʣʠ ʩ 

ʵʤʠʩʩʠʷʤʠ ʠ ʘʪʤʦʩʬʝʨʥʦʡ ʭʠʤʠʝʡ ʙʠʦʛʝʥʥʳʭ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (Grote and 

Niinemets 2008, Mauldin et al., 2012), ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʵʨʦʟʦʣʝʡ (Tunved et al. 2006; 

Kulmala et al. 2011a) ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʘʵʨʦʟʦʣʷ ʠ ʦʙʣʘʯʥʦʩʪʠ (McComiskey & Feingold 2012; 

Penner et al., 2012). ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʜʠʥʘʤʠʢʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚʘʞʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʧʠʩʘʪʴ ʜʠʘʧʘʟʦʥ ʵʤʠʩʩʠʡ ʠ ʧʦʪʦʢʦʚ ʦʪ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʵʢʦʩʠʩʪʝʤ ʠ ʩʨʝʜ ʠ ʠʭ ʩʚʷʟʝʡ ʩ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʫʯʝʩʪʴ ʪʦ, ʯʪʦ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ 

ʠʩʪʦʯʥʠʢʠ ʠ ʧʨʦʮʝʩʩʳ (Su et al. 2011, Kulmala and Petªjª, 2011, Bäck et al., 2010). 
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ʈʠʩʫʥʦʢ 9 ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʥʘʫʯʥʦʡ ʧʦʚʝʩʪʢʠ PEEX ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʮʝʣʦʩʪʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʥʪʠʥʫʫʤʝ ʩʫʰʘ-ʘʪʤʦʩʬʝʨʘ-ʚʦʜʥʘʷ ʩʠʩʪʝʤʘ-ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʩʠʩʪʝʤʘ.  

 

 

 

 

 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (ʌʦʢʫʩ-2) 

 
ʈʠʩʫʥʦʢ 10 ʇʦʜʩʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʌʦʢʫʩ-2). 

 

ʉʢʦʦʨʜʠʥʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʠʩʪʝʤʳ ʜʘʥʥʳʭ  

ʈʝʰʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʦ ʪʦʣʴʢʦ ʧʫʪʝʤ 

ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʮʝʣʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʥʘʙʣʶʜʝʥʠʷʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ 

ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʤʘʩʰʪʘʙʳ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʩʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʚʢʣʶʯʘʷ ʤʦʜʝʣʠ ʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʫʞʜʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʡ ʜʦʨʘʙʦʪʢʝ, ʯʪʦʙʳ ʨʝʰʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʚʦʧʨʦʩʳ ʠ 

ʧʨʦʙʣʝʤʳ. ʇʦʜʭʦʜ PEEX ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʩʰʪʘʙʝ ʦʪ 

ʥʘʥʦʤʝʪʨʦʚ ʠ ʩʫʙ-ʩʝʢʫʥʜ ʜʦ ʤʘʩʰʪʘʙʦʚ ʛʣʦʙʘʣʴʥʳʭ ʠ ʜʝʩʷʪʠʣʝʪʥʠʭ ʠʟʤʝʨʝʥʠʡ, ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʠ 

ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɺʠʜʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ PEEX ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ 

ʢʦʤʧʣʝʢʩʥʳʭ, ʥʝʧʨʝʨʳʚʥʳʭ ʠ ʥʘʜʝʞʥʳʭ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʣʫʞʙ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ.  

 


