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Abstract

The soil NO flux measurements in Korea were made from 17 May 1997 to 16 June 1997 on grass land at Kunsan
National University in southwestern Korea by using flow-through chamber technique. The experiment was
conducted in an effort to determine the role of natural emissions of NO on rural atmospheric photochemistry, and to
understand the soil NO emission mechanism with respect to soil parameters. Soil NO fluxes were measured every
minutes and averaged in every 15 minutes as well as soil temperature. Soil samples were analyzed for NO;~, NH.™,
and moisture in soil. Soil nitrate was not detected in most times, and total N-containing was limited in site soils.
There was a optimum range of soil moisture and temperature for soil NO flux. The overall average of soil NO
emission rates were found to be 1.30+0.92 ngNm~2s"! (n=1219), and ranged from 0.01 ngNm~2s-! to 5.62ngNm~?
s~!. Diurnal variation of soil NO emission was typical, which was in higher level during daytime, and was in lower
level over the night. NO flux showed a strong soil temperature dependence (r>=0.78), but not with soil moisture and
soil N-containing during this experimental period; NO fluxes increased exponentially as soil temperature
increased. In order to assure the relevant relationship between soil NO flux and the soil parameters, long-term soil
flux measurement on different types of land use should be planned and conducted continuously.
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Fig. 1. A schematic of the dynamic flow-through
chamber used for measuring the flux of NO
from soils. The walls and all intemal surfaces
are coated with fluorinated ethylene propylene
(FEP) Teflon.
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Table 1. Bulk soil chemical properties from the experimental site soils during the measurement period. Units of
chemical species and flux are mg/g and ngNm~2s™', respectively.

Date 97-05-17 97-05-20 97-05-21 97-05-22 97-05-23 97-05-24 97-06-04 97-06-06
NO flux - 0.70 1.27 1.01 1.27 1.72 0.83 2.26
NOs- nd nd nd nd nd nd nd nd
NH.* 0.12 0.15 0.15 1.2 0.18 0.13 1.98 247
pH 7.39 7.51 7.39 7.27 745 7.12 7.16 6.89
Soil Water - 11.8% 10.5% 12.8% 10.7% 15.2% 12.4% -
Content

Date 97-06-08 97-06-09 97-06-10 97-06-11 97-06-12 97-06-13 97-06-14  97-06-15
NO flux 0.99 0.72 0.90 1.24 2.77 1.93 2.24 1.68
NO;- nd nd nd nd nd nd nd nd
NH,* 1.82 1.85 1.55 2.05 1.47 1.32 1.83 1.01
pH 6.63 6.47 6.55 6.48 6.73 6.64 6.52 7.91
Soil Water - - 11.2% 10.7% 10.3% 11.1% 9.2% 9.4%
Content

Note : Detection limits of each chemical are 0.06 for NO:™ and 0.02 for
nd indicates values under detection limit.
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Fig. 2. Daily variation of soil temperatures for the experimental periods. Soil temperatures were measured every
15 minutes.
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Fig. 3. Diumal variation of NO flux with 15 minutes averages. Open

the time, and each bar represents one standard deviation.
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Table 2. Daily statistical summaries for soil NO emissions during the experimental period. 15 minutes averaged

NO emission data were used for daily averages.(unit : ngNm=2s7")

Date 97-05-20 97-05-21 97-05-22 97-05-23 97-05-24 97-05-27 97-05-28 97-06-02 97-06-03 97-06-04 97-06-05
Maximum 3.10 1.92 2.09 2.20 2.02 2.39 1.34 2.36 3.60 2.04 1.40
Minimum 0.22 0.6l 0.47 0.50 1.26 0.51 0.45 1.36 0.03 0.06 0.46
AVG. 0.70 1.27 1.01 1.27 1.72 1.28 0.72 1.79 0.95 0.83 0.87

N 59 51 97 92 4 66 55 9 64 97 44
Date 97-06-06 97-06-07 97-06-08 97-06-09 97-06-10 97-06-11 97-06-12 97-06-13 97-06-14 97-06-15 97-06-16
Maximum 3.88 5.62 2.35 2.08 2.51 2.71 4.11 346 3.61 2.67 1.07
Minimum 0.64 0.19 0.02 0.01 0.02 0.01 0.24 0.05 0.04 0.04 0.10
AVG. 2.26 2.13 0.99 0.72 0.90 1.24 2.77 1.93 2.24 1.68 0.62
N 49 89 78 68 69 42 38 58 51 34 S
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Fig. 4. Daily variations of soil NO fluxes during the experimental period. Each open circle represents daily
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