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Evaluation of indirect N,O Emission from Nitrogen Leaching in the
Ground-water in Korea
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Deog-Bae Lee, and Kee-Kyung Kang

National Academy of Agricultural Science (NAAS), RDA, 150 Suin-ro, Suwon 441-707, Republic of Korea

This experiment was conducted to measure concentration of dissolved N2O in ground-water of 59 wells and to
make emission factor for assessment of indirect N>O emission at agricultural sector in agricultural areas of
Gyeongnam province from 2007 to 2010. Concentrations of dissolved N,O in ground-water of 59 wells were
ranged trace to 196.6 ug-N L". N,O concentrations were positively related with NO;-N suggesting that
denitrification was the principal reason of N,O production and NOs-N concentration was the best predictor of
indirect N>,O emission. The ratio of dissolved N>O-N to NOs-N in ground-waterwas very important to make
emission factor for assessment of indirect N,O emission at agricultural sector. The mean ratio of N>O-N to
NO;-N was 0.0035. It was greatly lower than 0.015, the default value of currently using in the Intergovernmental
Panel on Climate Change (IPCC) methodology for assessing indirect N,O emission in agro-ecosystems
(IPCC, 1996). It means that the IPCC’s present nitrogen indirect emission factor (EFs_g, 0.015) and indirect
N0 emission estimated with IPCC’s emission factor are too high to use adopt in Korea. So we recommend
0.0034 as national specific emission factor (EFs.,) for assessment of indirect N>O emission at agricultural
sector. Using the estimated value of 0.0034 as the emission factor (EFs.;) revised the indirect N>O emission
from agricultural sector in Korea decreased from 1,801,576 ton (CO»-eq) to 964,645 ton (CO»-eq) in 2008.
The results of this study suggest that the indirect Emission of nitrous oxide from upland recommend 0.0034 as
national specific emission factor (EFs.,) for assessment of indirect N,O emission at agricultural sector.
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Table 1. Studies on N,O-N and NOs-N ratio for assessment of IPCC indirect NO emission.

Properties Country

N,O/NOs Pollution Source

Drainage way

Dowdell et al., 1979 United Kingdom

0.01(month after fertilization)

0.01-0.001(other months) chemical Fertilizer

Minami and Oshawa, 1990 Japan 0.0005-0.001 chemical Fertilizer

Groundwater

Ronen et al., 1988 Tsrael 0.002-0.003 chemical Fertilizer,
Municipal sweage

Ueda et al., 1990 Japan 0.0002-0.0044 Municipal sweage

Muehlherr and Hiscock, 1997 United Kingdom

0.0005-0.0025 chemical Fertilizer
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Table 2. Coordinates and land-use of the sampling sites.
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No. Coordinates Land use No. Coordinates Land use
1 E:127.55.41, N:35.41.32 Paddy 31 E:128.16.29, N:35,19.11 Paddy
2 E:127.51.00, N:35.41.05 Paddy 32 E:128.15.26, N:35,18.06 Upland
3 E:127.51.00, N:35.41.06 Paddy 33 E:128.14.55, N:35,19.29 Paddy
4 E:128.21.03, N:34.57.05 Upland 34 E:128.13.30, N:35,19.40 Paddy
5 E:128.19.51, N:34.59.11 Paddy 35 E:128.13.30, N:35,19.41 Paddy
6 E:128.20.05, N:34.59.07 Paddy 36 E:128.12.08, N:35,19.44 Paddy
7 E:127.53.54, N:34.53.04 Paddy 37 E:128.07.55, N:35,12.47 Paddy
8 E:127.54.25, N:34.56.16 Upland 38 E:128.08.26, N:35,14.25 Paddy
9 E:127.56.18, N:34.49.19 Paddy 39 E:128.06.51, N:35,12.25 Paddy
10 E:128.25.01, N:35.05.50 Paddy 40 E:128.07.16, N:35,12.10 Upland
11 E:128,44.02, N:35.21.39 Upland 41 E:128.07.16, N:35,12.10 Upland
12 E:128,46.37, N:35.23.57 Upland 42 E:128.07.16, N:35,12.10 Upland
13 E:128,48.40, N:35,29.21 Upland 43 E:128.30.04, N:35,30.38 Paddy
14 E:128,48.57, N:35,29.41 Paddy 44 E:128.30.04, N:35,30.39 Paddy
15 E:128.42.59, N:35.32.49 Paddy 45 E:128.23.40, N:35,30.99 Paddy
16 E:128,43.19, N:35.32.45 Upland 46 E:128,37.47, N:35,18.57 Paddy
17 E:128,43.19, N:35.32.46 Upland 47 E:128,41.08, N:35,21.46 Upland
18 E:128,43.00, N:35.31.44 Paddy 48 E:128,43.16, N:35,20.50 Paddy
19 E:128.42.33, N:35.31.38 Paddy 49 E:128,41.21, N:35,21.42 Paddy
20 E:128.39.15, N:35.32.24 Paddy 50 E:128.25.46, N:35.16.58 Paddy
21 E:128.39.15, N:35.30.54 Paddy 51 E:128.24.24, N:35.17.17 Paddy
22 E:128.46.11, N:35.29.01 Paddy 52 E:127.46.42, N:35.33.33 Paddy
23 E:128.03.50, N:34.57.38 Paddy 53 E:127.46.42, N:35.33.33 Paddy
24 E:128.05.06, N:34.02.54 Paddy 54 E:127.46.42, N:35.33.33 Paddy
25 E:128.05.50, N:34.56.10 Paddy 55 E:127.44.51, N:35.32.25 Upland
26 E:128.00.43, N:35.19.53 Paddy 56 E:127.44.51, N:35.32.25 Upland
27 E:128.00.43, N:35.19.54 Paddy 57 E:127.44.51, N:35.32.25 Upland
28 E:128.00.06, N:35.19.03 Paddy 58 E:128,41.08, N:35,21.47 Upland
29 E:128.00.06, N:35.19.03 Upland 59 E:127,47.12, N:35.33.11 Upland
30 E:127.57.21, N:35.18.55 Upland
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Table 3. Statistics of T-N, NO;-N, and N>O-N concentration in the groundwater.
Division T-N NO3-N NzO-N NzO-N/NO3-N

mg L' mg L' ug L
Average 6.91 5.73 14.18 0.00354
Median 5.56 4.50 7.78 0.00184
Maximum 46.00 45.94 169.64 0.08508
Minimum 0.15 t t t
t : trace.
Table 4. Yeady change of T-N, NOs-N, and N;O-N concentration in the groundwater.
Properties 2007 2008 2009 2010
T-N (mg L) 778 571 6.89 6.97
NOs-N (mg L'l) 6.94 4.93 5.32 5.66
N;O-N (ug L™ 14.73 17.07 8.63 17.44

Table 5. Seasonal change of T-N, NOs-N, and N;O-N concentration from April to October in the groundwater.

Properties Apr. Jun. Aug. Oct.
T-N (mg L") 6.60 7.08 7.55 6.56
NO;-N (mg L") 551 5.50 6.51 553
N,O-N (g L) 11.34 13.11 9.22 19.31
Table 6. Change of T-N, NOs-N, and N;O-N concentration at different depth of well.
Well depth T-N NOs-N N;O-N N,O-N/NO;-N
m e mg D — ug L
0~ 10 8.8 7.6 174 0.0028
10 ~ 30 6.8 5.8 16.7 0.0032
30 ~ 60 8.2 6.9 14.1 0.0037
60 ~ 90 5.0 39 7.2 0.0037
90< 3.6 2.5 7.6 0.0053
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Table 7. Indirect NO emission from nitrogen leaching in agricultural land of Korea in 2008.

N>O Indirect Emission by leaching

NrerT Nrieacu Emission Factor
NO-N N0 COr-¢eq
ton -----—-——- e N,O-N/NOs-N ----- ton
Default EFs., 0.0150 2219 3,487 1,080,946
A) EFs 0.0250 3,698 5,812 1,801,576
493,100 147,930
Specific Country EFs., 0.0034 503 790 245014
B EFs 0.0134 1,982 3,115 965,645

®
Nieach = Nrerr X FracLeacw,

Nieacu = THE leached / runoff nitrogen from agricultural soils,

Neerr = THE Inputs of Nitrogen in agricultural soils,

Fracieacn = The fraction of the fertilizer and manure nitrogen lost
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