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ABSTRACT

Ammonia is main precursor gas of secondary particulate matter and contributes almost 78% of total ammonia
emission from the agricultural sector in Korea. The current method of estimating ammonia emission from fertilizer
application, which contributes 7% of the total emission, has high uncertainty and needs to be improved to better
predict PM2.5 concentration. In this study, we suggest an improvement method for ammonia emission
quantification from fertilizer application. The first improvement was in the emission factor of NPK fertilizer by
conducting a field study to verify the currently used factor. The improved NPK emission factor of 52.2 kg NH
ton-1N was confirmed by comparing with the value from the EEA (European Environment Agency) and adjusting
the value for the Korean climate and soil conditions. We also improved the amount of fertilizer usage by including
the sales amount to the fertilizer supply amount of the Korean Farmers Association, increasing total fertilizer usage
by 39.8%. As the statistical data on fertilizer supply and sales are compiled yearly, we estimated monthly emission
of ammonia by considering cultivated areas and timing of fertilization for each crop.

In summary, we suggest a novel and practical method to improve estimation methodology of ammonia emission
from the field of fertilizer application: 1) emission factor of NPK fertilizer was reconfirmed; 2) total amount of
fertilizer use was revised considering fertilizer sales; and 3) monthly emission of ammonia was realized by
considering different crop practices. A bottom-up approach to compile activity data is needed to increase the
estimation accuracy of monthly emission of ammonia, which is very helpful for predicting PM2.5 concentration.
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Table 1. Physiochemical properties of soil
Sand Silt Clay Bulk density pH
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------ Yo------ ---g cm --- 1:5 (wiv)
61.3 25.6 13.1 Sandy loam 1.5 6.86
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C/N ratio 3
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1.4 0.1 0.8 25.8 5.1 33.7
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Fig. 1. Cumulative ammonia emissions according to the application of NPK.

Table 2. Agricultural Cooperative fertilizer supply and sales (2015)

Urea Ammonium sulfate NPK fertilizer
—————————————————— ton fertilizer ------------------
Supply 170,761 9,293 583,350
Sales - - 339,870
Total 170,761 9,293 923,220
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Table 3. Monthly N amount from fertilizer application

month Applied N month Applied N
----- ton N ----- --—--- ton N ------

1 2,756 7 3,317
2 14,266 8 32,512
3 28,138 9 2,476
4 143,518 10 10,338
5 13,017 11 8,767
6 1,444 12 903

Total 261,458
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Fig. 2. Ammonia emissions from fertilizer application.
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